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GW170817/SHB170817A
A binary neutron-star merger
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The merger of two neutron stars is predicted to give 
rise to three major detectable phenomena: a short 
burst of    -rays, a gravitational wave signal, and a 
transient optical/near-infrared source powered by 
the synthesis of large amounts of very heavy 
elements via rapid neutron capture (the r-process).

�
<latexit sha1_base64="gMCsJhdGdLMT20cAk808rTWj3lU=">AAAB4nicdVDLTsJAFL31ifhCXepiIjFx1bSAqDuiG5eQWCABQqbDFEZm2mZmakIIX+BG40rjh/gJ/oI7P8UpaCJGT3KTk3POzX34MWdKO867tbC4tLyymlnLrm9sbm3ndnbrKkokoR6JeCSbPlaUs5B6mmlOm7GkWPicNvzhZeo3bqlULAqv9SimHYH7IQsYwdpI9XYfC4G7ubxrO1Mgx3aLpUKxmBLnpFwuoW8rXzl4rX0AQLWbe2v3IpIIGmrCsVIt14l1Z4ylZoTTSbadKBpjMsR9Op7uOEFHRuqhIJKmQo2m6lwOC6VGwjdJgfVA/fZS8S+vlejgrDNmYZxoGpLZoCDhSEcoPRj1mKRE85EhmEhmNkRkgCUm2rwl+/P0/4lXsM9tp2ZecAEzZGAfDuEYXDiFClxBFTwgcAP38ATPFrXurAfrcRZdsL569mAO1ssnBMOM+w==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit>



Such transients, named “macronovae” or 
“kilonovae” are believed to be centres of production 
of rare elements such as gold and platinum

Spectroscopic identification of r-process 
nucleosynthesis in a double neutron star 
merger E. Pian & 88 others

arXiv:1710.05858

The merger of two neutron stars is predicted to give 
rise to three major detectable phenomena: a short 
burst of    -rays, a gravitational wave signal, and a 
transient optical/near-infrared source powered by 
the synthesis of large amounts of very heavy 
elements via rapid neutron capture (the r-process).

�
<latexit sha1_base64="gMCsJhdGdLMT20cAk808rTWj3lU=">AAAB4nicdVDLTsJAFL31ifhCXepiIjFx1bSAqDuiG5eQWCABQqbDFEZm2mZmakIIX+BG40rjh/gJ/oI7P8UpaCJGT3KTk3POzX34MWdKO867tbC4tLyymlnLrm9sbm3ndnbrKkokoR6JeCSbPlaUs5B6mmlOm7GkWPicNvzhZeo3bqlULAqv9SimHYH7IQsYwdpI9XYfC4G7ubxrO1Mgx3aLpUKxmBLnpFwuoW8rXzl4rX0AQLWbe2v3IpIIGmrCsVIt14l1Z4ylZoTTSbadKBpjMsR9Op7uOEFHRuqhIJKmQo2m6lwOC6VGwjdJgfVA/fZS8S+vlejgrDNmYZxoGpLZoCDhSEcoPRj1mKRE85EhmEhmNkRkgCUm2rwl+/P0/4lXsM9tp2ZecAEzZGAfDuEYXDiFClxBFTwgcAP38ATPFrXurAfrcRZdsL569mAO1ssnBMOM+w==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit>



Such transients, named “macronovae” or 
“kilonovae” are believed to be centres of production 
of rare elements such as gold and platinum

Spectroscopic identification of r-process 
nucleosynthesis in a double neutron star 
merger E. Pian & 88 others

arXiv:1710.05858

The merger of two neutron stars is predicted to give 
rise to three major detectable phenomena: a short 
burst of    -rays, a gravitational wave signal, and a 
transient optical/near-infrared source powered by 
the synthesis of large amounts of very heavy 
elements via rapid neutron capture (the r-process).

�
<latexit sha1_base64="gMCsJhdGdLMT20cAk808rTWj3lU=">AAAB4nicdVDLTsJAFL31ifhCXepiIjFx1bSAqDuiG5eQWCABQqbDFEZm2mZmakIIX+BG40rjh/gJ/oI7P8UpaCJGT3KTk3POzX34MWdKO867tbC4tLyymlnLrm9sbm3ndnbrKkokoR6JeCSbPlaUs5B6mmlOm7GkWPicNvzhZeo3bqlULAqv9SimHYH7IQsYwdpI9XYfC4G7ubxrO1Mgx3aLpUKxmBLnpFwuoW8rXzl4rX0AQLWbe2v3IpIIGmrCsVIt14l1Z4ylZoTTSbadKBpjMsR9Op7uOEFHRuqhIJKmQo2m6lwOC6VGwjdJgfVA/fZS8S+vlejgrDNmYZxoGpLZoCDhSEcoPRj1mKRE85EhmEhmNkRkgCUm2rwl+/P0/4lXsM9tp2ZecAEzZGAfDuEYXDiFClxBFTwgcAP38ATPFrXurAfrcRZdsL569mAO1ssnBMOM+w==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit>



Such transients, named “macronovae” or 
“kilonovae” are believed to be centres of production 
of rare elements such as gold and platinum

Spectroscopic identification of r-process 
nucleosynthesis in a double neutron star 
merger E. Pian & 88 others

arXiv:1710.05858

The merger of two neutron stars is predicted to give 
rise to three major detectable phenomena: a short 
burst of    -rays, a gravitational wave signal, and a 
transient optical/near-infrared source powered by 
the synthesis of large amounts of very heavy 
elements via rapid neutron capture (the r-process).

�
<latexit sha1_base64="gMCsJhdGdLMT20cAk808rTWj3lU=">AAAB4nicdVDLTsJAFL31ifhCXepiIjFx1bSAqDuiG5eQWCABQqbDFEZm2mZmakIIX+BG40rjh/gJ/oI7P8UpaCJGT3KTk3POzX34MWdKO867tbC4tLyymlnLrm9sbm3ndnbrKkokoR6JeCSbPlaUs5B6mmlOm7GkWPicNvzhZeo3bqlULAqv9SimHYH7IQsYwdpI9XYfC4G7ubxrO1Mgx3aLpUKxmBLnpFwuoW8rXzl4rX0AQLWbe2v3IpIIGmrCsVIt14l1Z4ylZoTTSbadKBpjMsR9Op7uOEFHRuqhIJKmQo2m6lwOC6VGwjdJgfVA/fZS8S+vlejgrDNmYZxoGpLZoCDhSEcoPRj1mKRE85EhmEhmNkRkgCUm2rwl+/P0/4lXsM9tp2ZecAEzZGAfDuEYXDiFClxBFTwgcAP38ATPFrXurAfrcRZdsL569mAO1ssnBMOM+w==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit><latexit sha1_base64="k1dHRAcoL5uugHnO9n/u1bszZv8=">AAAB4nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzepO6qZLhVYFFZkdZ3Vy9oeZ2UDEy666KboqehAfoVfoGXqJZrUgow58cDjnfHw/bsSZVJb1bqQWFpeWV9KrmbX1jc2t7PZOTYaxINQhIQ9Fw8WSchZQRzHFaSMSFPsup3V3cJn49VsqJAuDazWMaNvHvYB5jGClpVqrh30fd7I527SmQJZpF4r5QiEh1kmpVETfVq68P6l+3B1MKp3sW6sbktingSIcS9m0rUi1R1goRjgdZ1qxpBEmA9yjo+mOY3SkpS7yQqErUGiqzuWwL+XQd3XSx6ovf3uJ+JfXjJV31h6xIIoVDchskBdzpEKUHIy6TFCi+FATTATTGyLSxwITpd+S+Xn6/8TJm+emVdUvuIAZ0rAHh3AMNpxCGa6gAg4QuIEHeIYXgxr3xqPxNIumjK+eXZiD8foJ05eOYQ==</latexit>



Huge amounts of gold, platinum, uranium and other heavy elements 
were created in the collision of these compact stellar remnants, and 
were pumped out into the universe – unlocking the mystery of how 
gold on wedding rings and jewellery is originally formed.



Huge amounts of gold, platinum, uranium and other heavy elements 
were created in the collision of these compact stellar remnants, and 
were pumped out into the universe – unlocking the mystery of how 
gold on wedding rings and jewellery is originally formed.

 "There's about 10 times the Earth's mass in gold and 
platinum alone," 

he said.



Huge amounts of gold, platinum, uranium and other heavy elements 
were created in the collision of these compact stellar remnants, and 
were pumped out into the universe – unlocking the mystery of how 
gold on wedding rings and jewellery is originally formed.

 "There's about 10 times the Earth's mass in gold and 
platinum alone," 

he said.

The collision
 produced 
as much gold 
as the mass 
of the Earth

<latexit sha1_base64="zsTtFJ1WSfOdkxyLcG3ak8RQW04=">AAAB6nicbVDLSgMxFL1TX3V8VV26CRbB1TAjpVZELLpxWcE+oB1LJs20oZmHSUYoQ3/CjYgbRf9F/0D8G9PHpq0HLhzOOZfcEy/mTCrb/jUyS8srq2vZdXNjc2t7J7e7V5NRIgitkohHouFhSTkLaVUxxWkjFhQHHqd1r3898uuPVEgWhXdqEFM3wN2Q+YxgpSXXsUqtc+TY92nhbNjO5W3LHgMtEmdK8pdf5kX88WNW2rnvViciSUBDRTiWsunYsXJTLBQjnA7NViJpjEkfd2k6PnWIjrTUQX4k9IQKjdWZHA6kHASeTgZY9eS8NxL/85qJ8ktuysI4UTQkk4f8hCMVoVFv1GGCEsUHmmAimL4QkR4WmCj9O6au7swXXSS1E8spWoVbO1++ggmycACHcAwOnEIZbqACVSDwAM/wBu8GN56MF+N1Es0Y0519mIHx+QdPgo9f</latexit>

1.8 1049 atoms



He emission spectrum



He emission spectrum

Simplified solar absorption spectrum







Figure 3: Kilonova model compared to the AT 2017gfo spectra. X-shooter spectra (black 
line) at the first four epochs and kilonova models: dynamical ejecta (Ye = 0.1 
−0.4,orange), wind region with proton fraction Ye = 0.3 (blue) and Ye = 0.25 (green). The 
red curve represents the sum of the three model components.
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Arnon Dar and collaborators

Goodman, Dar and Nussinov  (1987) 

Systematically: Shlomo Dado

Occasionally: ADR



E

N

XTE J1550-564

µ�QUASAR
<latexit sha1_base64="d2Njyp9a3SPn6gsVYhxiDpM0Ogk=">AAAB73icdVDLTsJAFL3FF+Kr6FIXE4mJG5vyEHUHunEJaoWEEjIdBpgw0zYzUw0h/IcbjSuNf+An+Avu/BQLaCJGT3KTk3POzX14IWdK2/a7kZibX1hcSi6nVlbX1jfM9Oa1CiJJqEMCHsi6hxXlzKeOZprTeigpFh6nNa9/NvZrN1QqFvhXehDSpsBdn3UYwTqWWmbaFREaulKgg6pTvixfjFpmJmvZEyDbyuYLuXx+TOzDYrGAvq1Maee1+gEAlZb55rYDEgnqa8KxUo2sHermEEvNCKejlBspGmLSx106nCw8Qnux1EadQMblazRRZ3JYKDUQXpwUWPfUb28s/uU1It05bg6ZH0aa+mQ6qBNxpAM0vh61maRE80FMMJEs3hCRHpaY6PhHqZ+n/0+cnHVi2dX4BacwRRK2YRf2IQtHUIJzqIADBG7hHp7g2ZDGnfFgPE6jCeOrZwtmYLx8AhXYkOY=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit>



E

N
XTE J1550-564

µ�QUASAR
<latexit sha1_base64="d2Njyp9a3SPn6gsVYhxiDpM0Ogk=">AAAB73icdVDLTsJAFL3FF+Kr6FIXE4mJG5vyEHUHunEJaoWEEjIdBpgw0zYzUw0h/IcbjSuNf+An+Avu/BQLaCJGT3KTk3POzX14IWdK2/a7kZibX1hcSi6nVlbX1jfM9Oa1CiJJqEMCHsi6hxXlzKeOZprTeigpFh6nNa9/NvZrN1QqFvhXehDSpsBdn3UYwTqWWmbaFREaulKgg6pTvixfjFpmJmvZEyDbyuYLuXx+TOzDYrGAvq1Maee1+gEAlZb55rYDEgnqa8KxUo2sHermEEvNCKejlBspGmLSx106nCw8Qnux1EadQMblazRRZ3JYKDUQXpwUWPfUb28s/uU1It05bg6ZH0aa+mQ6qBNxpAM0vh61maRE80FMMJEs3hCRHpaY6PhHqZ+n/0+cnHVi2dX4BacwRRK2YRf2IQtHUIJzqIADBG7hHp7g2ZDGnfFgPE6jCeOrZwtmYLx8AhXYkOY=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit>



E

N
XTE J1550-564

µ�QUASAR
<latexit sha1_base64="d2Njyp9a3SPn6gsVYhxiDpM0Ogk=">AAAB73icdVDLTsJAFL3FF+Kr6FIXE4mJG5vyEHUHunEJaoWEEjIdBpgw0zYzUw0h/IcbjSuNf+An+Avu/BQLaCJGT3KTk3POzX14IWdK2/a7kZibX1hcSi6nVlbX1jfM9Oa1CiJJqEMCHsi6hxXlzKeOZprTeigpFh6nNa9/NvZrN1QqFvhXehDSpsBdn3UYwTqWWmbaFREaulKgg6pTvixfjFpmJmvZEyDbyuYLuXx+TOzDYrGAvq1Maee1+gEAlZb55rYDEgnqa8KxUo2sHermEEvNCKejlBspGmLSx106nCw8Qnux1EadQMblazRRZ3JYKDUQXpwUWPfUb28s/uU1It05bg6ZH0aa+mQ6qBNxpAM0vh61maRE80FMMJEs3hCRHpaY6PhHqZ+n/0+cnHVi2dX4BacwRRK2YRf2IQtHUIJzqIADBG7hHp7g2ZDGnfFgPE6jCeOrZwtmYLx8AhXYkOY=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit>

GLORY 



XTE J1550-564

µ�QUASAR
<latexit sha1_base64="d2Njyp9a3SPn6gsVYhxiDpM0Ogk=">AAAB73icdVDLTsJAFL3FF+Kr6FIXE4mJG5vyEHUHunEJaoWEEjIdBpgw0zYzUw0h/IcbjSuNf+An+Avu/BQLaCJGT3KTk3POzX14IWdK2/a7kZibX1hcSi6nVlbX1jfM9Oa1CiJJqEMCHsi6hxXlzKeOZprTeigpFh6nNa9/NvZrN1QqFvhXehDSpsBdn3UYwTqWWmbaFREaulKgg6pTvixfjFpmJmvZEyDbyuYLuXx+TOzDYrGAvq1Maee1+gEAlZb55rYDEgnqa8KxUo2sHermEEvNCKejlBspGmLSx106nCw8Qnux1EadQMblazRRZ3JYKDUQXpwUWPfUb28s/uU1It05bg6ZH0aa+mQ6qBNxpAM0vh61maRE80FMMJEs3hCRHpaY6PhHqZ+n/0+cnHVi2dX4BacwRRK2YRf2IQtHUIJzqIADBG7hHp7g2ZDGnfFgPE6jCeOrZwtmYLx8AhXYkOY=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit>

GLORY 



XTE J1550-564

µ�QUASAR
<latexit sha1_base64="d2Njyp9a3SPn6gsVYhxiDpM0Ogk=">AAAB73icdVDLTsJAFL3FF+Kr6FIXE4mJG5vyEHUHunEJaoWEEjIdBpgw0zYzUw0h/IcbjSuNf+An+Avu/BQLaCJGT3KTk3POzX14IWdK2/a7kZibX1hcSi6nVlbX1jfM9Oa1CiJJqEMCHsi6hxXlzKeOZprTeigpFh6nNa9/NvZrN1QqFvhXehDSpsBdn3UYwTqWWmbaFREaulKgg6pTvixfjFpmJmvZEyDbyuYLuXx+TOzDYrGAvq1Maee1+gEAlZb55rYDEgnqa8KxUo2sHermEEvNCKejlBspGmLSx106nCw8Qnux1EadQMblazRRZ3JYKDUQXpwUWPfUb28s/uU1It05bg6ZH0aa+mQ6qBNxpAM0vh61maRE80FMMJEs3hCRHpaY6PhHqZ+n/0+cnHVi2dX4BacwRRK2YRf2IQtHUIJzqIADBG7hHp7g2ZDGnfFgPE6jCeOrZwtmYLx8AhXYkOY=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit>

GLORY 

GRB



XTE J1550-564

µ�QUASAR
<latexit sha1_base64="d2Njyp9a3SPn6gsVYhxiDpM0Ogk=">AAAB73icdVDLTsJAFL3FF+Kr6FIXE4mJG5vyEHUHunEJaoWEEjIdBpgw0zYzUw0h/IcbjSuNf+An+Avu/BQLaCJGT3KTk3POzX14IWdK2/a7kZibX1hcSi6nVlbX1jfM9Oa1CiJJqEMCHsi6hxXlzKeOZprTeigpFh6nNa9/NvZrN1QqFvhXehDSpsBdn3UYwTqWWmbaFREaulKgg6pTvixfjFpmJmvZEyDbyuYLuXx+TOzDYrGAvq1Maee1+gEAlZb55rYDEgnqa8KxUo2sHermEEvNCKejlBspGmLSx106nCw8Qnux1EadQMblazRRZ3JYKDUQXpwUWPfUb28s/uU1It05bg6ZH0aa+mQ6qBNxpAM0vh61maRE80FMMJEs3hCRHpaY6PhHqZ+n/0+cnHVi2dX4BacwRRK2YRf2IQtHUIJzqIADBG7hHp7g2ZDGnfFgPE6jCeOrZwtmYLx8AhXYkOY=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit><latexit sha1_base64="sZTX1/maFdGFe2iKLCVnX49ediM=">AAAB73icdVDLTsJAFJ36RHwVXWrMRGLixqYFRN2BblyCWiGhhEyHKUyYaZuZqYYQlv6DG40rjX/AJ/gLfoM/YQuaiNGT3OTknHNzH27IqFSm+a7NzM7NLyymltLLK6tr63pm41oGkcDExgELRN1FkjDqE1tRxUg9FARxl5Ga2ztL/NoNEZIG/pXqh6TJUcenHsVIxVJLzzg8ggNHcHhQtcuX5YthS89ahjkGNA0rX8jl8wkxD4vFAvy2sqXtUfXjbmdUaelvTjvAESe+wgxJ2bDMUDUHSCiKGRmmnUiSEOEe6pDBeOEh3IulNvQCEZev4FidyiEuZZ+7cZIj1ZW/vUT8y2tEyjtuDqgfRor4eDLIixhUAUyuh20qCFasHxOEBY03hLiLBMIq/lH65+n/EztnnBhmNX7BKZggBbbALtgHFjgCJXAOKsAGGNyCB/AMXjSh3WuP2tMkOqN99WyCKWivn+Sskkw=</latexit>

Type Ic CORE-
COLLAPSE

SUPERNOVA
axially emits
relativistic
Ord.-matter

CANNONBALLS

GLORY 

GRB



XTE J1550-564

µ�QUASAR
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The inner Crab Nebula. Central part:
the pulsar wind nebula (PWN);
red star in the centre is Crab Pulsar. 
Optical data  Hubble (red) and X-ray 
Chandra (in blue).
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Gamma-Ray Emission Mechanism in FB Model

Electrons in turbulent shocks emit (unpolarized) SR
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CB-model CORRELATIONS
(as if all GRB properties

were fairly “standard
candle”-like but for

THE VIEWING ANGLE)
Relativistic-kinematics
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✓ ⇠ 1/�
<latexit sha1_base64="/tTK/2EsNi/JUxbzXIIAEEqQJQs=">AAAB8XicdVBdSwJBFL1rX2ZfWz72MihBENiumtWb1EuPBpmCKzI7jjo4s7vM3A1E/CO9JD0V/ZH+Qv+mVQsy6sCFwznncj/8SAqDjvNhpVZW19Y30puZre2d3T17/+DehLFmvM5CGeqmTw2XIuB1FCh5M9KcKl/yhj+8nvmNB66NCIM7HEW8rWg/ED3BKCZSx856OOBIPSMUcU+9PlWKduy8W3DmIE7BLZWLpdKMOGeVSpl8W/lqzjuZAkCtY7973ZDFigfIJDWm5ToRtsdUo2CSTzJebHhE2ZD2+Xi+8oQcJVKX9EKdVIBkri7lqDJmpPwkqSgOzG9vJv7ltWLsXbTHIohi5AFbDOrFkmBIZveTrtCcoRwlhDItkg0JG1BNGSZfyvw8/X9SLxYuC85t8oIrWCANh5CDY3DhHKpwAzWoA4MRPMELvFpoPVpT63kRTVlfPVlYgvX2CWO+kYk=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit>
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Correlation

<latexit sha1_base64="sdUNVGkluaDcI+tPmrMUVH73VaY=">AAAB9HicdVDNSgMxGMz6b/2rioh4CRbB05KV2q63oggeK7S10C0lm6ZtaHYTkqxQlr6JFxEvCj6HR6968epjmLZ6qOhAYJiZ8H3zhZIzbRB6c2Zm5+YXFpeWMyura+sb2c2tmhaJIrRKBBeqHmJNOYtp1TDDaV0qiqOQ0+uwfz7yr2+o0kzEFTOQtBnhbsw6jGBjpVZ256IlA6mENAKmXiBsFlaGrWwOub6P8icFiFzv+ATlkSXotFgseNBz0Ri5kv/xuvv+uVduZV+CtiBJRGNDONa64SFpmilWhhFOh5kg0VRi0sddmo6XHsJDK7VhRyj7YgPH6lQOR1oPotAmI2x6+rc3Ev/yGonp+M2UxTIxNCaTQZ2EQ9twdAHYZooSwweWYKKY3RCSHlaYGHunjK3+0w/+T2rHrldw81f2BmdggiWwDw7AEfBAEZTAJSiDKiAgBXfgETw5N86tc+88TKIzzvefbTAF5/kLRZuVeA==</latexit>

Ep / 1

T

<latexit sha1_base64="+fnZLfEejzQfI7wkK6MZ1yhxA5E=">AAACAXicbVDLSgMxAMzWV62vVY9eQosgqGVXRHuz6EGPFfqCbinZbNqGZjchyYp16cmLv+JFxIuCP+DVoyd/xfRxaetAYJiZkMz4glGlHefHSi0sLi2vpFcza+sbm1v29k5V8VhiUsGccVn3kSKMRqSiqWakLiRBoc9Ize9dDf3aHZGK8qis+4I0Q9SJaJtipI3UsrNlT0guNIeJe/jgcZOFXgeFIfKOvIAwjQYtO+fknRHgPHEnJFe8+P2+Py5cl1r2lxdwHIck0pghpRquI3QzQVJTzMgg48WKCIR7qEOSUYMB3DdSANtcmhNpOFKncihUqh/6Jhki3VWz3lD8z2vEul1oJjQSsSYRHj/Ujhk0hYdzwIBKgjXrG4KwpOaHEHeRRFib0TKmujtbdJ5UT/LuWf701mxwCcZIgz2QBQfABeegCG5ACVQABk/gBbyDD+vRerZerbdxNGVN7uyCKViff3K1mck=</latexit>

T / 1 + z

� �



Ep ⇡ � � h✏i
1 + z

<latexit sha1_base64="rL05mQ2ToTyqje8KhEzGKyhJYic="></latexit><latexit sha1_base64="AeQc7Ikm4qE1v14wKEYfyZeW4Zo="></latexit><latexit sha1_base64="AeQc7Ikm4qE1v14wKEYfyZeW4Zo="></latexit>

Eiso / � �3
<latexit sha1_base64="hqzcQOJ5nOVI188v+maX1t27tKQ=">AAACAXicbVDNSgMxGPy2/tX6V/Woh2ARPEjZ6kG9FUXw2IJrC91astlsG5psliQrlNKbF1/Fi+Kp4gv4Ct58FNOfS1sHAsPMhGQmSDjTxnV/nMzS8srqWnY9t7G5tb2T39170DJVhHpEcqnqAdaUs5h6hhlO64miWASc1oLuzcivPVGlmYzvTS+hTYHbMYsYwcZKrXzhttX3lUBMy4GfKJkYifw2FgL7p35IucGP5zblFt0x0CIpTUmhfDis/gJApZX/9kNJUkFjQzjWulFyE9PsY2UY4XSQ81NNE0y6uE374woDdGylEEVS2RMbNFZnclho3ROBTQpsOnreG4n/eY3URJfNPouT1NCYTB6KUo5sz9EeKGSKEsN7lmCimP0hIh2sMDF2tZytXpovuki8s+JV0a3aCa5hgiwcwBGcQAkuoAx3UAEPCLzAGwzh03l2Xp1352MSzTjTO/swA+frD16VmQg=</latexit><latexit sha1_base64="hSytM+kTQI4uB8xE9JtHvsLJ+j0=">AAACAXicbVDLSgMxAMzWV62vqkdFgkXwIGVXD+qtKILHFlxb6NaSzaZtaLIJSVYoS2968Fe8KJ4q/oC/4Df4E6aPS1sHAsPMhGQmlIxq47o/TmZhcWl5JbuaW1vf2NzKb+/ca5EoTHwsmFC1EGnCaEx8Qw0jNakI4iEj1bB7PfSrj0RpKuI705OkwVE7pi2KkbFSM1+4aaaB4pBq0Q+kEtIIGLQR5yg4CSLCDHo4sym36I4A54k3IYXS/qDy+3wwKDfz30EkcMJJbDBDWtc9V5pGipShmJF+Lkg0kQh3UZukowp9eGSlCLaEsic2cKRO5RDXusdDm+TIdPSsNxT/8+qJaV00UhrLxJAYjx9qJQzansM9YEQVwYb1LEFYUftDiDtIIWzsajlb3ZstOk/80+Jl0a3YCa7AGFmwBw7BMfDAOSiBW1AGPsDgBbyBAfh0npxX5935GEczzuTOLpiC8/UHLXiabg==</latexit><latexit sha1_base64="hSytM+kTQI4uB8xE9JtHvsLJ+j0=">AAACAXicbVDLSgMxAMzWV62vqkdFgkXwIGVXD+qtKILHFlxb6NaSzaZtaLIJSVYoS2968Fe8KJ4q/oC/4Df4E6aPS1sHAsPMhGQmlIxq47o/TmZhcWl5JbuaW1vf2NzKb+/ca5EoTHwsmFC1EGnCaEx8Qw0jNakI4iEj1bB7PfSrj0RpKuI705OkwVE7pi2KkbFSM1+4aaaB4pBq0Q+kEtIIGLQR5yg4CSLCDHo4sym36I4A54k3IYXS/qDy+3wwKDfz30EkcMJJbDBDWtc9V5pGipShmJF+Lkg0kQh3UZukowp9eGSlCLaEsic2cKRO5RDXusdDm+TIdPSsNxT/8+qJaV00UhrLxJAYjx9qJQzansM9YEQVwYb1LEFYUftDiDtIIWzsajlb3ZstOk/80+Jl0a3YCa7AGFmwBw7BMfDAOSiBW1AGPsDgBbyBAfh0npxX5935GEczzuTOLpiC8/UHLXiabg==</latexit>

E1/2
iso

<latexit sha1_base64="ZRTP9MuRDzADu2lujutl9di4t5s=">AAAB73icbVDLSsNAFL3xWesr1aWbwSq4qkk36q4ogssKxhbaGibTSTt0kgkzE6WE/IcbxZXil+gv+CuunD42bT0wcDj nDPeeGyScKe04P9bS8srq2npho7i5tb2za5f27pVIJaEeEVzIZoAV5Symnmaa02YiKY4CThvB4GrkNx6pVEzEd3qY0E6EezELGcHaSL5duvaztowQUyJ/yNzTau7bZafijIEWiTsl5drR7xcCgLpvf7e7gqQRjTXhWKmW6yS6k2GpGeE0L7ZTRRNMBrhHs/HCOTo2UheFQpoXazRWZ3I4UmoYBSYZYd1X895I/M9rpTo872QsTlJNYzIZFKYcaYFG7VGXSUo0HxqCiWRmQ0T6WGKizY2Kpro7X3SReNXKRcW5NSe4hAkKcACHcAIunEENbqAOHhB4ghd4hw9LWs/Wq/U2iS5Z0z/7MAPr8w+f6JE+</latexit><latexit sha1_base64="FDp9hko39+7gl5ozJ5/2St+Z47A=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbupMN+quKILLCo4ttHXIpJk2NDMZkoxShv6HG8WV4pco+AX+iivTx6bVA4H DOSfce26QcKa043xbuYXFpeWV/GphbX1jc8subt8qkUpCPSK4kI0AK8pZTD3NNKeNRFIcBZzWg/7FyK/fU6mYiG/0IKHtCHdjFjKCtZF8u3jpZy0ZIabE8C5zjytD3y45ZWcM9Je4U1Kq7v982F9Hfs23P1sdQdKIxppwrFTTdRLdzrDUjHA6LLRSRRNM+rhLs/HCQ3RgpA4KhTQv1miszuRwpNQgCkwywrqn5r2R+J/XTHV42s5YnKSaxmQyKEw50gKN2qMOk5RoPjAEE8nMhoj0sMREmxsVTHV3vuhf4lXKZ2Xn2pzgHCbIwy7swSG4cAJVuIIaeEDgAZ7gFd4saT1az9bLJJqzpn92YAbW+y9B85KB</latexit><latexit sha1_base64="FDp9hko39+7gl5ozJ5/2St+Z47A=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbupMN+quKILLCo4ttHXIpJk2NDMZkoxShv6HG8WV4pco+AX+iivTx6bVA4H DOSfce26QcKa043xbuYXFpeWV/GphbX1jc8subt8qkUpCPSK4kI0AK8pZTD3NNKeNRFIcBZzWg/7FyK/fU6mYiG/0IKHtCHdjFjKCtZF8u3jpZy0ZIabE8C5zjytD3y45ZWcM9Je4U1Kq7v982F9Hfs23P1sdQdKIxppwrFTTdRLdzrDUjHA6LLRSRRNM+rhLs/HCQ3RgpA4KhTQv1miszuRwpNQgCkwywrqn5r2R+J/XTHV42s5YnKSaxmQyKEw50gKN2qMOk5RoPjAEE8nMhoj0sMREmxsVTHV3vuhf4lXKZ2Xn2pzgHCbIwy7swSG4cAJVuIIaeEDgAZ7gFd4saT1az9bLJJqzpn92YAbW+y9B85KB</latexit>

(1 + z)Ep /
<latexit sha1_base64="sNo4VyFbTBo/ezUwhIQkRsppgsA=">AAAB73icbVDLSgMxFL1TX7W+prp0M1iFilJm3Ki7ogguK1hb6JQhk2ba0MwkJBmllv6HG8WV4g+4dukv+CHuTR+bth4IHM454d5zQ8Go0q77Y2UWFpeWV7KrubX1jc0tO799p3gqMalizrish0gRRhNS1VQzUheSoDhkpBZ2L4d+7Z5IRXlyq3uCNGPUTmhEMdJGCux80Tt6PPSPrwLhC8mF5oFdcEvuCM488SakUN7//fwCgEpgf/stjtOYJBozpFTDc4Vu9pHUFDMyyPmpIgLhLmqT/mjhgXNgpJYTcWleop2ROpVDsVK9ODTJGOmOmvWG4n9eI9XRWbNPE5FqkuDxoChljubOsL3TopJgzXqGICyp2dDBHSQR1uZGOVPdmy06T6onpfOSe2NOcAFjZGEX9qAIHpxCGa6hAlXA8ADP8AbvlrSerBfrdRzNWJM/OzAF6+MPr6aRYQ==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit>

✓ ⇠ 1/�
<latexit sha1_base64="/tTK/2EsNi/JUxbzXIIAEEqQJQs=">AAAB8XicdVBdSwJBFL1rX2ZfWz72MihBENiumtWb1EuPBpmCKzI7jjo4s7vM3A1E/CO9JD0V/ZH+Qv+mVQsy6sCFwznncj/8SAqDjvNhpVZW19Y30puZre2d3T17/+DehLFmvM5CGeqmTw2XIuB1FCh5M9KcKl/yhj+8nvmNB66NCIM7HEW8rWg/ED3BKCZSx856OOBIPSMUcU+9PlWKduy8W3DmIE7BLZWLpdKMOGeVSpl8W/lqzjuZAkCtY7973ZDFigfIJDWm5ToRtsdUo2CSTzJebHhE2ZD2+Xi+8oQcJVKX9EKdVIBkri7lqDJmpPwkqSgOzG9vJv7ltWLsXbTHIohi5AFbDOrFkmBIZveTrtCcoRwlhDItkg0JG1BNGSZfyvw8/X9SLxYuC85t8oIrWCANh5CDY3DhHKpwAzWoA4MRPMELvFpoPVpT63kRTVlfPVlYgvX2CWO+kYk=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit>
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Correlation

<latexit sha1_base64="sdUNVGkluaDcI+tPmrMUVH73VaY=">AAAB9HicdVDNSgMxGMz6b/2rioh4CRbB05KV2q63oggeK7S10C0lm6ZtaHYTkqxQlr6JFxEvCj6HR6968epjmLZ6qOhAYJiZ8H3zhZIzbRB6c2Zm5+YXFpeWMyura+sb2c2tmhaJIrRKBBeqHmJNOYtp1TDDaV0qiqOQ0+uwfz7yr2+o0kzEFTOQtBnhbsw6jGBjpVZ256IlA6mENAKmXiBsFlaGrWwOub6P8icFiFzv+ATlkSXotFgseNBz0Ri5kv/xuvv+uVduZV+CtiBJRGNDONa64SFpmilWhhFOh5kg0VRi0sddmo6XHsJDK7VhRyj7YgPH6lQOR1oPotAmI2x6+rc3Ev/yGonp+M2UxTIxNCaTQZ2EQ9twdAHYZooSwweWYKKY3RCSHlaYGHunjK3+0w/+T2rHrldw81f2BmdggiWwDw7AEfBAEZTAJSiDKiAgBXfgETw5N86tc+88TKIzzvefbTAF5/kLRZuVeA==</latexit>

Ep / 1

T

<latexit sha1_base64="+fnZLfEejzQfI7wkK6MZ1yhxA5E=">AAACAXicbVDLSgMxAMzWV62vVY9eQosgqGVXRHuz6EGPFfqCbinZbNqGZjchyYp16cmLv+JFxIuCP+DVoyd/xfRxaetAYJiZkMz4glGlHefHSi0sLi2vpFcza+sbm1v29k5V8VhiUsGccVn3kSKMRqSiqWakLiRBoc9Ize9dDf3aHZGK8qis+4I0Q9SJaJtipI3UsrNlT0guNIeJe/jgcZOFXgeFIfKOvIAwjQYtO+fknRHgPHEnJFe8+P2+Py5cl1r2lxdwHIck0pghpRquI3QzQVJTzMgg48WKCIR7qEOSUYMB3DdSANtcmhNpOFKncihUqh/6Jhki3VWz3lD8z2vEul1oJjQSsSYRHj/Ujhk0hYdzwIBKgjXrG4KwpOaHEHeRRFib0TKmujtbdJ5UT/LuWf701mxwCcZIgz2QBQfABeegCG5ACVQABk/gBbyDD+vRerZerbdxNGVN7uyCKViff3K1mck=</latexit>

T / 1 + z

� �



Ep ⇡ � � h✏i
1 + z

<latexit sha1_base64="rL05mQ2ToTyqje8KhEzGKyhJYic="></latexit><latexit sha1_base64="AeQc7Ikm4qE1v14wKEYfyZeW4Zo="></latexit><latexit sha1_base64="AeQc7Ikm4qE1v14wKEYfyZeW4Zo="></latexit>

Eiso / � �3
<latexit sha1_base64="hqzcQOJ5nOVI188v+maX1t27tKQ=">AAACAXicbVDNSgMxGPy2/tX6V/Woh2ARPEjZ6kG9FUXw2IJrC91astlsG5psliQrlNKbF1/Fi+Kp4gv4Ct58FNOfS1sHAsPMhGQmSDjTxnV/nMzS8srqWnY9t7G5tb2T39170DJVhHpEcqnqAdaUs5h6hhlO64miWASc1oLuzcivPVGlmYzvTS+hTYHbMYsYwcZKrXzhttX3lUBMy4GfKJkYifw2FgL7p35IucGP5zblFt0x0CIpTUmhfDis/gJApZX/9kNJUkFjQzjWulFyE9PsY2UY4XSQ81NNE0y6uE374woDdGylEEVS2RMbNFZnclho3ROBTQpsOnreG4n/eY3URJfNPouT1NCYTB6KUo5sz9EeKGSKEsN7lmCimP0hIh2sMDF2tZytXpovuki8s+JV0a3aCa5hgiwcwBGcQAkuoAx3UAEPCLzAGwzh03l2Xp1352MSzTjTO/swA+frD16VmQg=</latexit><latexit sha1_base64="hSytM+kTQI4uB8xE9JtHvsLJ+j0=">AAACAXicbVDLSgMxAMzWV62vqkdFgkXwIGVXD+qtKILHFlxb6NaSzaZtaLIJSVYoS2968Fe8KJ4q/oC/4Df4E6aPS1sHAsPMhGQmlIxq47o/TmZhcWl5JbuaW1vf2NzKb+/ca5EoTHwsmFC1EGnCaEx8Qw0jNakI4iEj1bB7PfSrj0RpKuI705OkwVE7pi2KkbFSM1+4aaaB4pBq0Q+kEtIIGLQR5yg4CSLCDHo4sym36I4A54k3IYXS/qDy+3wwKDfz30EkcMJJbDBDWtc9V5pGipShmJF+Lkg0kQh3UZukowp9eGSlCLaEsic2cKRO5RDXusdDm+TIdPSsNxT/8+qJaV00UhrLxJAYjx9qJQzansM9YEQVwYb1LEFYUftDiDtIIWzsajlb3ZstOk/80+Jl0a3YCa7AGFmwBw7BMfDAOSiBW1AGPsDgBbyBAfh0npxX5935GEczzuTOLpiC8/UHLXiabg==</latexit><latexit sha1_base64="hSytM+kTQI4uB8xE9JtHvsLJ+j0=">AAACAXicbVDLSgMxAMzWV62vqkdFgkXwIGVXD+qtKILHFlxb6NaSzaZtaLIJSVYoS2968Fe8KJ4q/oC/4Df4E6aPS1sHAsPMhGQmlIxq47o/TmZhcWl5JbuaW1vf2NzKb+/ca5EoTHwsmFC1EGnCaEx8Qw0jNakI4iEj1bB7PfSrj0RpKuI705OkwVE7pi2KkbFSM1+4aaaB4pBq0Q+kEtIIGLQR5yg4CSLCDHo4sym36I4A54k3IYXS/qDy+3wwKDfz30EkcMJJbDBDWtc9V5pGipShmJF+Lkg0kQh3UZukowp9eGSlCLaEsic2cKRO5RDXusdDm+TIdPSsNxT/8+qJaV00UhrLxJAYjx9qJQzansM9YEQVwYb1LEFYUftDiDtIIWzsajlb3ZstOk/80+Jl0a3YCa7AGFmwBw7BMfDAOSiBW1AGPsDgBbyBAfh0npxX5935GEczzuTOLpiC8/UHLXiabg==</latexit>

E1/2
iso

<latexit sha1_base64="ZRTP9MuRDzADu2lujutl9di4t5s=">AAAB73icbVDLSsNAFL3xWesr1aWbwSq4qkk36q4ogssKxhbaGibTSTt0kgkzE6WE/IcbxZXil+gv+CuunD42bT0wcDj nDPeeGyScKe04P9bS8srq2npho7i5tb2za5f27pVIJaEeEVzIZoAV5Symnmaa02YiKY4CThvB4GrkNx6pVEzEd3qY0E6EezELGcHaSL5duvaztowQUyJ/yNzTau7bZafijIEWiTsl5drR7xcCgLpvf7e7gqQRjTXhWKmW6yS6k2GpGeE0L7ZTRRNMBrhHs/HCOTo2UheFQpoXazRWZ3I4UmoYBSYZYd1X895I/M9rpTo872QsTlJNYzIZFKYcaYFG7VGXSUo0HxqCiWRmQ0T6WGKizY2Kpro7X3SReNXKRcW5NSe4hAkKcACHcAIunEENbqAOHhB4ghd4hw9LWs/Wq/U2iS5Z0z/7MAPr8w+f6JE+</latexit><latexit sha1_base64="FDp9hko39+7gl5ozJ5/2St+Z47A=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbupMN+quKILLCo4ttHXIpJk2NDMZkoxShv6HG8WV4pco+AX+iivTx6bVA4H DOSfce26QcKa043xbuYXFpeWV/GphbX1jc8subt8qkUpCPSK4kI0AK8pZTD3NNKeNRFIcBZzWg/7FyK/fU6mYiG/0IKHtCHdjFjKCtZF8u3jpZy0ZIabE8C5zjytD3y45ZWcM9Je4U1Kq7v982F9Hfs23P1sdQdKIxppwrFTTdRLdzrDUjHA6LLRSRRNM+rhLs/HCQ3RgpA4KhTQv1miszuRwpNQgCkwywrqn5r2R+J/XTHV42s5YnKSaxmQyKEw50gKN2qMOk5RoPjAEE8nMhoj0sMREmxsVTHV3vuhf4lXKZ2Xn2pzgHCbIwy7swSG4cAJVuIIaeEDgAZ7gFd4saT1az9bLJJqzpn92YAbW+y9B85KB</latexit><latexit sha1_base64="FDp9hko39+7gl5ozJ5/2St+Z47A=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbupMN+quKILLCo4ttHXIpJk2NDMZkoxShv6HG8WV4pco+AX+iivTx6bVA4H DOSfce26QcKa043xbuYXFpeWV/GphbX1jc8subt8qkUpCPSK4kI0AK8pZTD3NNKeNRFIcBZzWg/7FyK/fU6mYiG/0IKHtCHdjFjKCtZF8u3jpZy0ZIabE8C5zjytD3y45ZWcM9Je4U1Kq7v982F9Hfs23P1sdQdKIxppwrFTTdRLdzrDUjHA6LLRSRRNM+rhLs/HCQ3RgpA4KhTQv1miszuRwpNQgCkwywrqn5r2R+J/XTHV42s5YnKSaxmQyKEw50gKN2qMOk5RoPjAEE8nMhoj0sMREmxsVTHV3vuhf4lXKZ2Xn2pzgHCbIwy7swSG4cAJVuIIaeEDgAZ7gFd4saT1az9bLJJqzpn92YAbW+y9B85KB</latexit>

(1 + z)Ep /
<latexit sha1_base64="sNo4VyFbTBo/ezUwhIQkRsppgsA=">AAAB73icbVDLSgMxFL1TX7W+prp0M1iFilJm3Ki7ogguK1hb6JQhk2ba0MwkJBmllv6HG8WV4g+4dukv+CHuTR+bth4IHM454d5zQ8Go0q77Y2UWFpeWV7KrubX1jc0tO799p3gqMalizrish0gRRhNS1VQzUheSoDhkpBZ2L4d+7Z5IRXlyq3uCNGPUTmhEMdJGCux80Tt6PPSPrwLhC8mF5oFdcEvuCM488SakUN7//fwCgEpgf/stjtOYJBozpFTDc4Vu9pHUFDMyyPmpIgLhLmqT/mjhgXNgpJYTcWleop2ROpVDsVK9ODTJGOmOmvWG4n9eI9XRWbNPE5FqkuDxoChljubOsL3TopJgzXqGICyp2dDBHSQR1uZGOVPdmy06T6onpfOSe2NOcAFjZGEX9qAIHpxCGa6hAlXA8ADP8AbvlrSerBfrdRzNWJM/OzAF6+MPr6aRYQ==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit>

✓ ⇠ 1/�
<latexit sha1_base64="/tTK/2EsNi/JUxbzXIIAEEqQJQs=">AAAB8XicdVBdSwJBFL1rX2ZfWz72MihBENiumtWb1EuPBpmCKzI7jjo4s7vM3A1E/CO9JD0V/ZH+Qv+mVQsy6sCFwznncj/8SAqDjvNhpVZW19Y30puZre2d3T17/+DehLFmvM5CGeqmTw2XIuB1FCh5M9KcKl/yhj+8nvmNB66NCIM7HEW8rWg/ED3BKCZSx856OOBIPSMUcU+9PlWKduy8W3DmIE7BLZWLpdKMOGeVSpl8W/lqzjuZAkCtY7973ZDFigfIJDWm5ToRtsdUo2CSTzJebHhE2ZD2+Xi+8oQcJVKX9EKdVIBkri7lqDJmpPwkqSgOzG9vJv7ltWLsXbTHIohi5AFbDOrFkmBIZveTrtCcoRwlhDItkg0JG1BNGSZfyvw8/X9SLxYuC85t8oIrWCANh5CDY3DhHKpwAzWoA4MRPMELvFpoPVpT63kRTVlfPVlYgvX2CWO+kYk=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit>

most probable

✓ � 1/�
<latexit sha1_base64="Fyy6/k47/wgCMkh76WW80oIE/Q8=">AAAB8XicdVDbSgJRFN1jN7Ob5WMvByUIAptRs3qTeunRoEnBETlzPI4Hz1w4Z08wiD/SS9JT0Y/0C/1NoxZk1IINi7XWZl/cSAqNpvlhZFZW19Y3spu5re2d3b38/sG9DmPFuM1CGaq2SzWXIuA2CpS8HSlOfVfylju6nvmtB660CIM7TCLe9akXiIFgFFOply84OORIieN5xDp1POr7tJcvWWVzDmKWrWqtUq3OiHlWr9fIt1VqFJ2TKQA0e/l3px+y2OcBMkm17lhmhN0xVSiY5JOcE2seUTaiHh/PV56Qo1Tqk0Go0gqQzNWlHPW1Tnw3TfoUh/q3NxP/8joxDi66YxFEMfKALQYNYkkwJLP7SV8ozlAmKaFMiXRDwoZUUYbpl3I/T/+f2JXyZdm8TV9wBQtk4RCKcAwWnEMDbqAJNjBI4Ale4NVA49GYGs+LaMb46inAEoy3T9mVkS4=</latexit><latexit sha1_base64="RhvcXZ53lrHI2dAevUsGXTYaWCA=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdJIOnTyYuRFC6V+4cqO4UvwRf6F/Y9IqWNEDFw7nnMt9uLHgCkxzqi0tr6yurRc2iptb2zu7+t7+nYoSSZlNIxHJjksUEzxkNnAQrBNLRgJXsLY7usr99j2TikfhLaQx6wXED7nHKYFM6uslB4YMCHZ8H1snjk+CgPT1imWYM2DTsGr1aq2WE/O00ajjb6vSLDvHD9Nm2urrH84goknAQqCCKNW1zBh6YyKBU8EmRSdRLCZ0RHw2nq08wYeZNMBeJLMKAc/UhRwJlEoDN0sGBIbqt5eLf3ndBLzz3piHcQIspPNBXiIwRDi/Hw+4ZBREmhFCJc82xHRIJKGQfan48/T/iV01LgzzJnvBJZqjgA5QGR0hC52hJrpGLWQjilL0hF7Rmwbao/asvcyjS9pXTwktQHv/BNI9krQ=</latexit><latexit sha1_base64="RhvcXZ53lrHI2dAevUsGXTYaWCA=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdJIOnTyYuRFC6V+4cqO4UvwRf6F/Y9IqWNEDFw7nnMt9uLHgCkxzqi0tr6yurRc2iptb2zu7+t7+nYoSSZlNIxHJjksUEzxkNnAQrBNLRgJXsLY7usr99j2TikfhLaQx6wXED7nHKYFM6uslB4YMCHZ8H1snjk+CgPT1imWYM2DTsGr1aq2WE/O00ajjb6vSLDvHD9Nm2urrH84goknAQqCCKNW1zBh6YyKBU8EmRSdRLCZ0RHw2nq08wYeZNMBeJLMKAc/UhRwJlEoDN0sGBIbqt5eLf3ndBLzz3piHcQIspPNBXiIwRDi/Hw+4ZBREmhFCJc82xHRIJKGQfan48/T/iV01LgzzJnvBJZqjgA5QGR0hC52hJrpGLWQjilL0hF7Rmwbao/asvcyjS9pXTwktQHv/BNI9krQ=</latexit>
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<latexit sha1_base64="sdUNVGkluaDcI+tPmrMUVH73VaY=">AAAB9HicdVDNSgMxGMz6b/2rioh4CRbB05KV2q63oggeK7S10C0lm6ZtaHYTkqxQlr6JFxEvCj6HR6968epjmLZ6qOhAYJiZ8H3zhZIzbRB6c2Zm5+YXFpeWMyura+sb2c2tmhaJIrRKBBeqHmJNOYtp1TDDaV0qiqOQ0+uwfz7yr2+o0kzEFTOQtBnhbsw6jGBjpVZ256IlA6mENAKmXiBsFlaGrWwOub6P8icFiFzv+ATlkSXotFgseNBz0Ri5kv/xuvv+uVduZV+CtiBJRGNDONa64SFpmilWhhFOh5kg0VRi0sddmo6XHsJDK7VhRyj7YgPH6lQOR1oPotAmI2x6+rc3Ev/yGonp+M2UxTIxNCaTQZ2EQ9twdAHYZooSwweWYKKY3RCSHlaYGHunjK3+0w/+T2rHrldw81f2BmdggiWwDw7AEfBAEZTAJSiDKiAgBXfgETw5N86tc+88TKIzzvefbTAF5/kLRZuVeA==</latexit>

Ep / 1

T

<latexit sha1_base64="+fnZLfEejzQfI7wkK6MZ1yhxA5E=">AAACAXicbVDLSgMxAMzWV62vVY9eQosgqGVXRHuz6EGPFfqCbinZbNqGZjchyYp16cmLv+JFxIuCP+DVoyd/xfRxaetAYJiZkMz4glGlHefHSi0sLi2vpFcza+sbm1v29k5V8VhiUsGccVn3kSKMRqSiqWakLiRBoc9Ize9dDf3aHZGK8qis+4I0Q9SJaJtipI3UsrNlT0guNIeJe/jgcZOFXgeFIfKOvIAwjQYtO+fknRHgPHEnJFe8+P2+Py5cl1r2lxdwHIck0pghpRquI3QzQVJTzMgg48WKCIR7qEOSUYMB3DdSANtcmhNpOFKncihUqh/6Jhki3VWz3lD8z2vEul1oJjQSsSYRHj/Ujhk0hYdzwIBKgjXrG4KwpOaHEHeRRFib0TKmujtbdJ5UT/LuWf701mxwCcZIgz2QBQfABeegCG5ACVQABk/gBbyDD+vRerZerbdxNGVN7uyCKViff3K1mck=</latexit>

T / 1 + z

� �



Ep ⇡ � � h✏i
1 + z

<latexit sha1_base64="rL05mQ2ToTyqje8KhEzGKyhJYic="></latexit><latexit sha1_base64="AeQc7Ikm4qE1v14wKEYfyZeW4Zo="></latexit><latexit sha1_base64="AeQc7Ikm4qE1v14wKEYfyZeW4Zo="></latexit>

Eiso / � �3
<latexit sha1_base64="hqzcQOJ5nOVI188v+maX1t27tKQ=">AAACAXicbVDNSgMxGPy2/tX6V/Woh2ARPEjZ6kG9FUXw2IJrC91astlsG5psliQrlNKbF1/Fi+Kp4gv4Ct58FNOfS1sHAsPMhGQmSDjTxnV/nMzS8srqWnY9t7G5tb2T39170DJVhHpEcqnqAdaUs5h6hhlO64miWASc1oLuzcivPVGlmYzvTS+hTYHbMYsYwcZKrXzhttX3lUBMy4GfKJkYifw2FgL7p35IucGP5zblFt0x0CIpTUmhfDis/gJApZX/9kNJUkFjQzjWulFyE9PsY2UY4XSQ81NNE0y6uE374woDdGylEEVS2RMbNFZnclho3ROBTQpsOnreG4n/eY3URJfNPouT1NCYTB6KUo5sz9EeKGSKEsN7lmCimP0hIh2sMDF2tZytXpovuki8s+JV0a3aCa5hgiwcwBGcQAkuoAx3UAEPCLzAGwzh03l2Xp1352MSzTjTO/swA+frD16VmQg=</latexit><latexit sha1_base64="hSytM+kTQI4uB8xE9JtHvsLJ+j0=">AAACAXicbVDLSgMxAMzWV62vqkdFgkXwIGVXD+qtKILHFlxb6NaSzaZtaLIJSVYoS2968Fe8KJ4q/oC/4Df4E6aPS1sHAsPMhGQmlIxq47o/TmZhcWl5JbuaW1vf2NzKb+/ca5EoTHwsmFC1EGnCaEx8Qw0jNakI4iEj1bB7PfSrj0RpKuI705OkwVE7pi2KkbFSM1+4aaaB4pBq0Q+kEtIIGLQR5yg4CSLCDHo4sym36I4A54k3IYXS/qDy+3wwKDfz30EkcMJJbDBDWtc9V5pGipShmJF+Lkg0kQh3UZukowp9eGSlCLaEsic2cKRO5RDXusdDm+TIdPSsNxT/8+qJaV00UhrLxJAYjx9qJQzansM9YEQVwYb1LEFYUftDiDtIIWzsajlb3ZstOk/80+Jl0a3YCa7AGFmwBw7BMfDAOSiBW1AGPsDgBbyBAfh0npxX5935GEczzuTOLpiC8/UHLXiabg==</latexit><latexit sha1_base64="hSytM+kTQI4uB8xE9JtHvsLJ+j0=">AAACAXicbVDLSgMxAMzWV62vqkdFgkXwIGVXD+qtKILHFlxb6NaSzaZtaLIJSVYoS2968Fe8KJ4q/oC/4Df4E6aPS1sHAsPMhGQmlIxq47o/TmZhcWl5JbuaW1vf2NzKb+/ca5EoTHwsmFC1EGnCaEx8Qw0jNakI4iEj1bB7PfSrj0RpKuI705OkwVE7pi2KkbFSM1+4aaaB4pBq0Q+kEtIIGLQR5yg4CSLCDHo4sym36I4A54k3IYXS/qDy+3wwKDfz30EkcMJJbDBDWtc9V5pGipShmJF+Lkg0kQh3UZukowp9eGSlCLaEsic2cKRO5RDXusdDm+TIdPSsNxT/8+qJaV00UhrLxJAYjx9qJQzansM9YEQVwYb1LEFYUftDiDtIIWzsajlb3ZstOk/80+Jl0a3YCa7AGFmwBw7BMfDAOSiBW1AGPsDgBbyBAfh0npxX5935GEczzuTOLpiC8/UHLXiabg==</latexit>

E1/2
iso

<latexit sha1_base64="ZRTP9MuRDzADu2lujutl9di4t5s=">AAAB73icbVDLSsNAFL3xWesr1aWbwSq4qkk36q4ogssKxhbaGibTSTt0kgkzE6WE/IcbxZXil+gv+CuunD42bT0wcDj nDPeeGyScKe04P9bS8srq2npho7i5tb2za5f27pVIJaEeEVzIZoAV5Symnmaa02YiKY4CThvB4GrkNx6pVEzEd3qY0E6EezELGcHaSL5duvaztowQUyJ/yNzTau7bZafijIEWiTsl5drR7xcCgLpvf7e7gqQRjTXhWKmW6yS6k2GpGeE0L7ZTRRNMBrhHs/HCOTo2UheFQpoXazRWZ3I4UmoYBSYZYd1X895I/M9rpTo872QsTlJNYzIZFKYcaYFG7VGXSUo0HxqCiWRmQ0T6WGKizY2Kpro7X3SReNXKRcW5NSe4hAkKcACHcAIunEENbqAOHhB4ghd4hw9LWs/Wq/U2iS5Z0z/7MAPr8w+f6JE+</latexit><latexit sha1_base64="FDp9hko39+7gl5ozJ5/2St+Z47A=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbupMN+quKILLCo4ttHXIpJk2NDMZkoxShv6HG8WV4pco+AX+iivTx6bVA4H DOSfce26QcKa043xbuYXFpeWV/GphbX1jc8subt8qkUpCPSK4kI0AK8pZTD3NNKeNRFIcBZzWg/7FyK/fU6mYiG/0IKHtCHdjFjKCtZF8u3jpZy0ZIabE8C5zjytD3y45ZWcM9Je4U1Kq7v982F9Hfs23P1sdQdKIxppwrFTTdRLdzrDUjHA6LLRSRRNM+rhLs/HCQ3RgpA4KhTQv1miszuRwpNQgCkwywrqn5r2R+J/XTHV42s5YnKSaxmQyKEw50gKN2qMOk5RoPjAEE8nMhoj0sMREmxsVTHV3vuhf4lXKZ2Xn2pzgHCbIwy7swSG4cAJVuIIaeEDgAZ7gFd4saT1az9bLJJqzpn92YAbW+y9B85KB</latexit><latexit sha1_base64="FDp9hko39+7gl5ozJ5/2St+Z47A=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbupMN+quKILLCo4ttHXIpJk2NDMZkoxShv6HG8WV4pco+AX+iivTx6bVA4H DOSfce26QcKa043xbuYXFpeWV/GphbX1jc8subt8qkUpCPSK4kI0AK8pZTD3NNKeNRFIcBZzWg/7FyK/fU6mYiG/0IKHtCHdjFjKCtZF8u3jpZy0ZIabE8C5zjytD3y45ZWcM9Je4U1Kq7v982F9Hfs23P1sdQdKIxppwrFTTdRLdzrDUjHA6LLRSRRNM+rhLs/HCQ3RgpA4KhTQv1miszuRwpNQgCkwywrqn5r2R+J/XTHV42s5YnKSaxmQyKEw50gKN2qMOk5RoPjAEE8nMhoj0sMREmxsVTHV3vuhf4lXKZ2Xn2pzgHCbIwy7swSG4cAJVuIIaeEDgAZ7gFd4saT1az9bLJJqzpn92YAbW+y9B85KB</latexit>

(1 + z)Ep /
<latexit sha1_base64="sNo4VyFbTBo/ezUwhIQkRsppgsA=">AAAB73icbVDLSgMxFL1TX7W+prp0M1iFilJm3Ki7ogguK1hb6JQhk2ba0MwkJBmllv6HG8WV4g+4dukv+CHuTR+bth4IHM454d5zQ8Go0q77Y2UWFpeWV7KrubX1jc0tO799p3gqMalizrish0gRRhNS1VQzUheSoDhkpBZ2L4d+7Z5IRXlyq3uCNGPUTmhEMdJGCux80Tt6PPSPrwLhC8mF5oFdcEvuCM488SakUN7//fwCgEpgf/stjtOYJBozpFTDc4Vu9pHUFDMyyPmpIgLhLmqT/mjhgXNgpJYTcWleop2ROpVDsVK9ODTJGOmOmvWG4n9eI9XRWbNPE5FqkuDxoChljubOsL3TopJgzXqGICyp2dDBHSQR1uZGOVPdmy06T6onpfOSe2NOcAFjZGEX9qAIHpxCGa6hAlXA8ADP8AbvlrSerBfrdRzNWJM/OzAF6+MPr6aRYQ==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit>

E1/3
iso

<latexit sha1_base64="J9WpdAgDvgnXNqx8lud3WiO2zN0=">AAAB73icbVDLSsNAFL3xWesr1aWbwSq4qoku1F1RBJcVjC20NUymk3boJBNmJkoJ+Q83iivFL9Ff8FdcOX1s2npg4HD OGe49N0g4U9pxfqyFxaXlldXCWnF9Y3Nr2y7t3CuRSkI9IriQjQAryllMPc00p41EUhwFnNaD/tXQrz9SqZiI7/Qgoe0Id2MWMoK1kXy7dO1nLRkhpkT+kLnHp7lvl52KMwKaJ+6ElKsHv18IAGq+/d3qCJJGNNaEY6WarpPodoalZoTTvNhKFU0w6eMuzUYL5+jQSB0UCmlerNFIncrhSKlBFJhkhHVPzXpD8T+vmerwvJ2xOEk1jcl4UJhypAUatkcdJinRfGAIJpKZDRHpYYmJNjcqmurubNF54p1ULirOrTnBJYxRgD3YhyNw4QyqcAM18IDAE7zAO3xY0nq2Xq23cXTBmvzZhSlYn3+hYpE/</latexit><latexit sha1_base64="O+EfHPJWyonqcv2jJOCOK1sgTPw=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbuqMLtRdUQSXFRxbaOuQSdM2NDMZkoxShvkPN4orxS9R8Av8FVemj02rBwK Hc06499wg5kxpx/m2cnPzC4tL+eXCyura+oZd3LxVIpGEekRwIesBVpSziHqaaU7rsaQ4DDitBf2LoV+7p1IxEd3oQUxbIe5GrMMI1kby7eKlnzZliJgS2V3qHh5nvl1yys4I6C9xJ6RU2f35sL8O/KpvfzbbgiQhjTThWKmG68S6lWKpGeE0KzQTRWNM+rhL09HCGdozUht1hDQv0mikTuVwqNQgDEwyxLqnZr2h+J/XSHTntJWyKE40jch4UCfhSAs0bI/aTFKi+cAQTCQzGyLSwxITbW5UMNXd2aJ/iXdUPis71+YE5zBGHrZhB/bBhROowBVUwQMCD/AEr/BmSevRerZextGcNfmzBVOw3n8BQ22Sgg==</latexit><latexit sha1_base64="O+EfHPJWyonqcv2jJOCOK1sgTPw=">AAAB73icbVDLSgMxFL1TX7W+prp0E6yCbuqMLtRdUQSXFRxbaOuQSdM2NDMZkoxShvkPN4orxS9R8Av8FVemj02rBwK Hc06499wg5kxpx/m2cnPzC4tL+eXCyura+oZd3LxVIpGEekRwIesBVpSziHqaaU7rsaQ4DDitBf2LoV+7p1IxEd3oQUxbIe5GrMMI1kby7eKlnzZliJgS2V3qHh5nvl1yys4I6C9xJ6RU2f35sL8O/KpvfzbbgiQhjTThWKmG68S6lWKpGeE0KzQTRWNM+rhL09HCGdozUht1hDQv0mikTuVwqNQgDEwyxLqnZr2h+J/XSHTntJWyKE40jch4UCfhSAs0bI/aTFKi+cAQTCQzGyLSwxITbW5UMNXd2aJ/iXdUPis71+YE5zBGHrZhB/bBhROowBVUwQMCD/AEr/BmSevRerZextGcNfmzBVOw3n8BQ22Sgg==</latexit>

(1 + z)Ep /
<latexit sha1_base64="sNo4VyFbTBo/ezUwhIQkRsppgsA=">AAAB73icbVDLSgMxFL1TX7W+prp0M1iFilJm3Ki7ogguK1hb6JQhk2ba0MwkJBmllv6HG8WV4g+4dukv+CHuTR+bth4IHM454d5zQ8Go0q77Y2UWFpeWV7KrubX1jc0tO799p3gqMalizrish0gRRhNS1VQzUheSoDhkpBZ2L4d+7Z5IRXlyq3uCNGPUTmhEMdJGCux80Tt6PPSPrwLhC8mF5oFdcEvuCM488SakUN7//fwCgEpgf/stjtOYJBozpFTDc4Vu9pHUFDMyyPmpIgLhLmqT/mjhgXNgpJYTcWleop2ROpVDsVK9ODTJGOmOmvWG4n9eI9XRWbNPE5FqkuDxoChljubOsL3TopJgzXqGICyp2dDBHSQR1uZGOVPdmy06T6onpfOSe2NOcAFjZGEX9qAIHpxCGa6hAlXA8ADP8AbvlrSerBfrdRzNWJM/OzAF6+MPr6aRYQ==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit><latexit sha1_base64="IHG3wa4h4sHdYrrm9ZV/uiEKZdo=">AAAB73icbVDLSgMxFM3UV219THXpJliFilJm3Ki7ogguKzi20ClDJs20wcwkJJlKLf0PN4orxR/wB9z4C36Irk0fm7YeCBzOOeHec0PBqNKO821lFhaXlleyq7n82vrGpl3YulU8lZh4mDMu6yFShNGEeJpqRupCEhSHjNTCu4uhX+sSqShPbnRPkGaM2gmNKEbaSIFdKLmHDwf+0WUgfCG50Dywi07ZGQHOE3dCipW9n4/Pbv63GthffovjNCaJxgwp1XAdoZt9JDXFjAxyfqqIQPgOtUl/tPAA7hupBSMuzUs0HKlTORQr1YtDk4yR7qhZbyj+5zVSHZ02+zQRqSYJHg+KUgY1h8P2sEUlwZr1DEFYUrMhxB0kEdbmRjlT3Z0tOk+84/JZ2bk2JzgHY2TBDtgFJeCCE1ABV6AKPIDBPXgCr+DNktaj9Wy9jKMZa/JnG0zBev8DmAiS2w==</latexit>

✓ ⇠ 1/�
<latexit sha1_base64="/tTK/2EsNi/JUxbzXIIAEEqQJQs=">AAAB8XicdVBdSwJBFL1rX2ZfWz72MihBENiumtWb1EuPBpmCKzI7jjo4s7vM3A1E/CO9JD0V/ZH+Qv+mVQsy6sCFwznncj/8SAqDjvNhpVZW19Y30puZre2d3T17/+DehLFmvM5CGeqmTw2XIuB1FCh5M9KcKl/yhj+8nvmNB66NCIM7HEW8rWg/ED3BKCZSx856OOBIPSMUcU+9PlWKduy8W3DmIE7BLZWLpdKMOGeVSpl8W/lqzjuZAkCtY7973ZDFigfIJDWm5ToRtsdUo2CSTzJebHhE2ZD2+Xi+8oQcJVKX9EKdVIBkri7lqDJmpPwkqSgOzG9vJv7ltWLsXbTHIohi5AFbDOrFkmBIZveTrtCcoRwlhDItkg0JG1BNGSZfyvw8/X9SLxYuC85t8oIrWCANh5CDY3DhHKpwAzWoA4MRPMELvFpoPVpT63kRTVlfPVlYgvX2CWO+kYk=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit><latexit sha1_base64="04tQErTiWOLRPKryVYj19BMKhGM=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdNIOnUnCzI0QSv/ClRvFleKP+Av9G9NWwYoeuHA451zuw48F12DbE2NpeWV1bT23kd/c2t7ZNff273SUKMpcGolItXyimeAhc4GDYK1YMSJ9wZr+8GrqN++Z0jwKbyGNWUeSfsgDTglkUtcseDBgQDzNJXZOvD6RknTNkmPZM2DbcirVcqUyJfZprVbF31apXvSOHyb1tNE1P7xeRBPJQqCCaN127Bg6I6KAU8HGeS/RLCZ0SPpsNFt5jA8zqYeDSGUVAp6pCzkitU6lnyUlgYH+7U3Fv7x2AsF5Z8TDOAEW0vmgIBEYIjy9H/e4YhREmhFCFc82xHRAFKGQfSn/8/T/iVu2Liz7JnvBJZojhw5QER0hB52hOrpGDeQiilL0hF7RmwHGo/FsvMyjS8ZXTwEtwHj/BFxmkw8=</latexit>

most probable

✓ � 1/�
<latexit sha1_base64="Fyy6/k47/wgCMkh76WW80oIE/Q8=">AAAB8XicdVDbSgJRFN1jN7Ob5WMvByUIAptRs3qTeunRoEnBETlzPI4Hz1w4Z08wiD/SS9JT0Y/0C/1NoxZk1IINi7XWZl/cSAqNpvlhZFZW19Y3spu5re2d3b38/sG9DmPFuM1CGaq2SzWXIuA2CpS8HSlOfVfylju6nvmtB660CIM7TCLe9akXiIFgFFOply84OORIieN5xDp1POr7tJcvWWVzDmKWrWqtUq3OiHlWr9fIt1VqFJ2TKQA0e/l3px+y2OcBMkm17lhmhN0xVSiY5JOcE2seUTaiHh/PV56Qo1Tqk0Go0gqQzNWlHPW1Tnw3TfoUh/q3NxP/8joxDi66YxFEMfKALQYNYkkwJLP7SV8ozlAmKaFMiXRDwoZUUYbpl3I/T/+f2JXyZdm8TV9wBQtk4RCKcAwWnEMDbqAJNjBI4Ale4NVA49GYGs+LaMb46inAEoy3T9mVkS4=</latexit><latexit sha1_base64="RhvcXZ53lrHI2dAevUsGXTYaWCA=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdJIOnTyYuRFC6V+4cqO4UvwRf6F/Y9IqWNEDFw7nnMt9uLHgCkxzqi0tr6yurRc2iptb2zu7+t7+nYoSSZlNIxHJjksUEzxkNnAQrBNLRgJXsLY7usr99j2TikfhLaQx6wXED7nHKYFM6uslB4YMCHZ8H1snjk+CgPT1imWYM2DTsGr1aq2WE/O00ajjb6vSLDvHD9Nm2urrH84goknAQqCCKNW1zBh6YyKBU8EmRSdRLCZ0RHw2nq08wYeZNMBeJLMKAc/UhRwJlEoDN0sGBIbqt5eLf3ndBLzz3piHcQIspPNBXiIwRDi/Hw+4ZBREmhFCJc82xHRIJKGQfan48/T/iV01LgzzJnvBJZqjgA5QGR0hC52hJrpGLWQjilL0hF7Rmwbao/asvcyjS9pXTwktQHv/BNI9krQ=</latexit><latexit sha1_base64="RhvcXZ53lrHI2dAevUsGXTYaWCA=">AAAB8XicdVDLSsNAFJ34rPUV7dLN0CIIQkzaWnVXdOOygrGFppTJdJIOnTyYuRFC6V+4cqO4UvwRf6F/Y9IqWNEDFw7nnMt9uLHgCkxzqi0tr6yurRc2iptb2zu7+t7+nYoSSZlNIxHJjksUEzxkNnAQrBNLRgJXsLY7usr99j2TikfhLaQx6wXED7nHKYFM6uslB4YMCHZ8H1snjk+CgPT1imWYM2DTsGr1aq2WE/O00ajjb6vSLDvHD9Nm2urrH84goknAQqCCKNW1zBh6YyKBU8EmRSdRLCZ0RHw2nq08wYeZNMBeJLMKAc/UhRwJlEoDN0sGBIbqt5eLf3ndBLzz3piHcQIspPNBXiIwRDi/Hw+4ZBREmhFCJc82xHRIJKGQfan48/T/iV01LgzzJnvBJZqjgA5QGR0hC52hJrpGLWQjilL0hF7Rmwbao/asvcyjS9pXTwktQHv/BNI9krQ=</latexit>
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The SN-LGRB association:

a CB-model prediction
F⌫(t, ⌫) /

<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>

CB’s AG:
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The SN-LGRB association:

a CB-model prediction
F⌫(t, ⌫) /

<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>

CB’s AG:
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The SN-LGRB association:
a CB-model prediction
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<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>
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Day 6

The SN-LGRB association:
a CB-model prediction

F⌫(t, ⌫) /
<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>
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The SN-LGRB association:
a CB-model prediction

F⌫(t, ⌫) /
<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>
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The SN-LGRB association:
a CB-model prediction

F⌫(t, ⌫) /
<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>
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The SN-LGRB association:
a CB-model prediction

F⌫(t, ⌫) /
<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>

CB’s AG:

R-band AG
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The SN-LGRB association:
a CB-model prediction

F⌫(t, ⌫) /
<latexit sha1_base64="qS6FcgKax8Ta2a/4s1Q5EkHzfMU=">AAAB8nicdVDLSgMxFL3js9ZXfezchIpQUcr0YdVdURCXFawtdErJpGkNZiZDckeopV/ipuJK8UP8Bf/GtFWwogdCDuecS26OH0lh0HU/nJnZufmFxcRScnlldW09tbF5Y1SsGa8yJZWu+9RwKUJeRYGS1yPNaeBLXvPvzkd+7Z5rI1R4jb2INwPaDUVHMIpWaqW2L1peGJMMHtpr34u0ilC1Uru5rDsGcbO5QjFfKIyIe1QqFcm3tVtOewdDAKi0Uu9eW7E44CEySY1p5NwIm32qUTDJB0kvNjyi7I52eX+884DsWalNOkrbEyIZq1M5GhjTC3ybDCjemt/eSPzLa8TYOWn2RRjFyEM2eagTS4KKjAogbaE5Q9mzhDIt7IaE3VJNGdqakj+//j+p5rOnWffKVnAGEyRgB9KQgRwcQxkuoQJVYPAAQ3iBVyd2Hp0n53kSnXG+ZrZgCs7bJ+OqkdE=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit><latexit sha1_base64="K6Bt4YuhERnLEzlWyAWciIR7eYw=">AAAB8nicdVDLSgMxFM34rPU1PnZuQotQUcr0YdVdURCXFawtdErJpGkbmpkMyR1hLP0Ld24UV4of4i/0b0xbBSt6IORwzrnk5nih4BocZ2TNzS8sLi0nVpKra+sbm/bW9q2WkaKsSqWQqu4RzQQPWBU4CFYPFSO+J1jN61+M/dodU5rL4AbikDV90g14h1MCRmrZu5ctN4hwBo7MdeCGSoYgW3Y6l3UmwE42VyjmC4UxcY5LpSL+ttLllHv4MCrHlZb94bYljXwWABVE60bOCaE5IAo4FWyYdCPNQkL7pMsGk52HeN9IbdyRypwA8ESdyRFf69j3TNIn0NO/vbH4l9eIoHPaHPAgjIAFdPpQJxIYJB4XgNtcMQoiNoRQxc2GmPaIIhRMTcmfX/+fVPPZs6xzbSo4R1Mk0B5KoQzKoRNURleogqqIonv0hF7RmxVZj9az9TKNzllfMztoBtb7J9xSk1c=</latexit>

�(t)2.3 �(t)4.1 ⌫�1.1
<latexit sha1_base64="kaDQ4Gt7w4eopQ4bWM6xYuR3IE4=">AAACCnicdZDNSgMxFIXv+G/9q7p0EyxCRR1m2lp1J7pxqWBVcGrJpGkbmvkhuSOUoY/gxifwHdworhQXvoJvY6ZVUNELgcN3Tkju8WMpNDrOuzUyOjY+MTk1nZuZnZtfyC8unekoUYzXWCQjdeFTzaUIeQ0FSn4RK04DX/Jzv3uY+efXXGkRhafYi3k9oO1QtASjaFAjv+m1aRDQIq5fpSW73Pc2vSaXOAQV281AmFylW67RjXzBtZ3BEMd2y5VSuZwJZ7tarZAvq7C/6m3cAcBxI//mNSOWBDxEJqnWl64TYz2lCgWTvJ/zEs1jyrq0zdPBLn2yZlCTtCJlTohkQH/kaKB1L/BNMqDY0b+9DP7lXSbY2q2nIowT5CEbPtRKJMGIZMWQplCcoewZQZkS5oeEdaiiDE19ue+r/y9qJXvPdk5MBQcwnClYgVUoggs7sA9HcAw1YHALD/AML9aNdW89Wk/D6Ij1eWcZfoz1+gEkW5oQ</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit><latexit sha1_base64="bx4AEN5qw1TlMbLCIVCnn5jJ3W8=">AAACCnicdZDLSgMxGIUz9V5vVZduQotQsQ4zbb3tim5cKlhb6LQlk6ZtaOZC8o9Qhj6CG/FN3CiuFBe+gm9jplWwoj8EDt85IfmPGwquwLI+jNTM7Nz8wuJSenlldW09s7F5rYJIUlalgQhk3SWKCe6zKnAQrB5KRjxXsJo7OEv82g2Tigf+FQxD1vRIz+ddTglo1M4UnB7xPJKH3VZcNEsjp+B0mIAJKJt2AvyoFe/bWrczOdu0xoMt0y6Vi6VSIqyDw8My/rZylayzd/9RGV60M+9OJ6CRx3yggijVsK0QmjGRwKlgo7QTKRYSOiA9Fo93GeEdjTq4G0h9fMBjOpUjnlJDz9VJj0Bf/fYS+JfXiKB73Iy5H0bAfDp5qBsJDAFOisEdLhkFMdSCUMn1DzHtE0ko6PrSP1f/X1SL5olpXeoKTtFkFtE2yqI8stERqqBzdIGqiKI79Ihe0KtxazwYT8bzJJoyvu5soakx3j4BHQOblg==</latexit>

! t1.6 ⌫�1.1
<latexit sha1_base64="UTcGSzp3rNCJyMM9Y+8B7bSQa0U=">AAAB9XicdVDLSsNAFL3xWeOr6sKFm8EiuNCQtLXqQiy6cVnB2ELTlsl02g6dPJiZiCUE/BI3iivFz9Bf8G9MWwUreuDC4ZxzuQ835Ewq0/zQpqZnZufmMwv64tLyymp2bf1aBpEg1CYBD0TNxZJy5lNbMcVpLRQUey6nVbd/PvSrN1RIFvhXahDShoe7PuswglUqtbKbjgqQasaWUUqcPcePmvG+ZVhJK5uzDHMEZBpWoZgvFIbEPCiViujbyp2+6Sd3AFBpZd+ddkAij/qKcCxl3TJD1YixUIxwmuhOJGmISR93aTxaO0E7qdRGnUCk5Ss0Uidy2JNy4Llp0sOqJ397Q/Evrx6pzlEjZn4YKeqT8aBOxNHw1PQHqM0EJYoPUoKJYOmGiPSwwESln9J/nv4/sfPGsWFemrnyGYyRgS3Yhl2w4BDKcAEVsIFAAg/wDC/arXavPWpP4+iU9tWzARPQXj8BVu2Slw==</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit><latexit sha1_base64="K3JlWMf6vKf0pZlzWquji3CIBmc=">AAAB9XicdVDLSsNAFJ3UV42vqAsXbgaL4EJD0taqC7HoxmUFYwtNWybTSTt08mBmIpaQX3FTcaX4GfoH4t+YtApW9MCFwznnch9OyKiQhvGh5GZm5+YX8ovq0vLK6pq2vnEjgohjYuGABbzhIEEY9YklqWSkEXKCPIeRujO4yPz6LeGCBv61HIak5aGeT12KkUyljrZlywDKdmzqlcTet/2oHR+Yupl0tIKpG2NAQzdL5WKplBHjsFIpw2+rcPaqnoajd7XW0d7sboAjj/gSMyRE0zRC2YoRlxQzkqh2JEiI8AD1SDxeO4G7qdSFbsDT8iUcq1M55Akx9Jw06SHZF7+9TPzLa0bSPW7F1A8jSXw8GeRGDGanpj+AXcoJlmyYEoQ5TTeEuI84wjL9lPrz9P+JVdRPdOPKKFTPwQR5sA12wB4wwRGogktQAxbAIAEj8ASelTvlXnlQHifRnPLVswmmoLx8AjiAlAs=</latexit>

CB’s AG:

R-band AG
F⌫ [SN ]

. 6=

. F⌫ [CB]
<latexit sha1_base64="rHIyny949H5xkoiUkABS8Hxt660=">AAACFHicdVDLSgMxFL1TX7W+Rl26CS2CIAzTh1VxU1oQV1LRaqEzlEyatqGZzJhkhFL6HW5c+CNuFEFQ3Ps3TlsFK3pC4HDOuST3eCFnStv2h5GYmZ2bX0guppaWV1bXzPWNSxVEktAaCXgg6x5WlDNBa5ppTuuhpNj3OL3yepWRf3VDpWKBuND9kLo+7gjWZgTrWGqaxeOmI6LG+anrOCnLOZo6gl5Pq5Nwpew2zUzWssdAtpXNF3L5/IjYe8ViAX1bmVLa2b0HgGrTfHFaAYl8KjThWKlG1g61O8BSM8LpMOVEioaY9HCHDsZbDdF2LLVQO5DxFRqN1akc9pXq+16c9LHuqt/eSPzLa0S6feAOmAgjTQWZPNSOONIBGlWEWkxSonk/JphIFv8QkS6WmOi4yNTP1f8ntZx1aNlncQVlmCAJW5CGHcjCPpTgBKpQAwJ38Aiv8GbcGg/Gk/E8iSaMr5lNmILx/gmyNpzj</latexit><latexit sha1_base64="5FaUPvRzIG2m4MZoCe+XwBWUXgk=">AAACFHicdVBbS8MwGE3nbdbb1EdfwoYgCKW7OBVfxgbik0x0brCWkmbZFpamNUmFMfYvBF/8K74ogqD4vn9juylY0RMCh3POR/IdN2BUKtOcaKm5+YXFpfSyvrK6tr6R2dy6ln4oMGlgn/mi5SJJGOWkoahipBUIgjyXkaY7qMV+85YISX1+pYYBsT3U47RLMVKR5GTKp47Fw/bluW1ZumGdJA4nN0l1Fq5VbSeTyxvmFNA08sVSoViMiXlQLpfgt5WrZK39u0llWHcyr1bHx6FHuMIMSdnOm4GyR0goihkZ61YoSYDwAPXIaLrVGO5GUgd2fRFdruBUTeSQJ+XQc6Okh1Rf/vZi8S+vHarukT2iPAgV4Xj2UDdkUPkwrgh2qCBYsWFEEBY0+iHEfSQQVlGR+s/V/yeNgnFsmBdRBVUwQxrsgCzYA3lwCCrgDNRBA2DwAJ7AG3jX7rVH7Vl7mUVT2tfMNkhA+/gEqt6eaQ==</latexit><latexit sha1_base64="5FaUPvRzIG2m4MZoCe+XwBWUXgk=">AAACFHicdVBbS8MwGE3nbdbb1EdfwoYgCKW7OBVfxgbik0x0brCWkmbZFpamNUmFMfYvBF/8K74ogqD4vn9juylY0RMCh3POR/IdN2BUKtOcaKm5+YXFpfSyvrK6tr6R2dy6ln4oMGlgn/mi5SJJGOWkoahipBUIgjyXkaY7qMV+85YISX1+pYYBsT3U47RLMVKR5GTKp47Fw/bluW1ZumGdJA4nN0l1Fq5VbSeTyxvmFNA08sVSoViMiXlQLpfgt5WrZK39u0llWHcyr1bHx6FHuMIMSdnOm4GyR0goihkZ61YoSYDwAPXIaLrVGO5GUgd2fRFdruBUTeSQJ+XQc6Okh1Rf/vZi8S+vHarukT2iPAgV4Xj2UDdkUPkwrgh2qCBYsWFEEBY0+iHEfSQQVlGR+s/V/yeNgnFsmBdRBVUwQxrsgCzYA3lwCCrgDNRBA2DwAJ7AG3jX7rVH7Vl7mUVT2tfMNkhA+/gEqt6eaQ==</latexit>
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FB before GRB 030329



Progenitor: Failed SN

FB before GRB 030329
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The AfterGlows 
of Long GRBs 

The AfterGlows 
of SHBs 



PWN

CB-Model’S SHB AfterGlows
Pulsar losing rotational energy 

by magnetic dipole radiation Constant fraction of this 
energy absorbed and 
re-emitted by PWN as 

electromagnetic radiation 
(Pacini, 1967,

Dado, Dar 2018) 
<latexit sha1_base64="IBdEPf3OVcv5ffYzK9KHXfV7PVs="></latexit>
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2 Ṗ (0)
Swift’s XRT 
    X-rays <latexit sha1_base64="IBdEPf3OVcv5ffYzK9KHXfV7PVs="></latexit>

L(t, tb)

L(t = 0)
=

1

(1+t/tb)2

“Universal
Light-

Curve”



t/tb

SHBs
051221A 051227
060313    060614
070724A 070809

 090510    120308A
 130603B 150423A
 150424A 170817A

t/tb

A
fte

rg
lo

w
 L

um
. (

no
rm

al
iz

ed
)

10
-4

10
-3

10
-2

10
-1

1

10

10 -2 10 -1 1 10 10 2

<latexit sha1_base64="Eipj51eGJbcSyJdixYAOMNYX9V8=">AAAB/HicdVBbSwJBGJ21m9nN6jGCIQkMYtlVs14iyZceDfICKjI7jjo4e2Hm20AWg+h/9NRLRC8F/Yb+Qv+mWS3IqAMDh3POx/fNcQLBFVjWh5GYm19YXEoup1ZW19Y30ptbNeWHkrIq9YUvGw5RTHCPVYGDYI1AMuI6gtWdYTn269dMKu57VzAKWNslfY/3OCWgpU56FzrOaVTJWgctX+dwrnWIW10fcCyNO+mMbVoTYMu084VcPh8T66hYLOBvK1Mqm+7ZfXRb6aTf9TANXeYBFUSppm0F0I6IBE4FG6daoWIBoUPSZ9Hk+DHe11IX93ypnwd4os7kiKvUyHV00iUwUL+9WPzLa4bQO2lH3AtCYB6dLuqFAoOP4yZwl0tGQYw0IVRyfSGmAyIJBd1X6ufX/ye1nGkXzcKl7uAcTZFEO2gPZZGNjlEJXaAKqiKK7tAjekGvxo3xYDwZz9Nowvia2UYzMN4+AWI6lXw=</latexit>
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L(0) = 2.27 × 1042 
           erg/s .
    tb = 1.15 d, 
    χ2 /dof = 1.04. 

<latexit sha1_base64="Eipj51eGJbcSyJdixYAOMNYX9V8=">AAAB/HicdVBbSwJBGJ21m9nN6jGCIQkMYtlVs14iyZceDfICKjI7jjo4e2Hm20AWg+h/9NRLRC8F/Yb+Qv+mWS3IqAMDh3POx/fNcQLBFVjWh5GYm19YXEoup1ZW19Y30ptbNeWHkrIq9YUvGw5RTHCPVYGDYI1AMuI6gtWdYTn269dMKu57VzAKWNslfY/3OCWgpU56FzrOaVTJWgctX+dwrnWIW10fcCyNO+mMbVoTYMu084VcPh8T66hYLOBvK1Mqm+7ZfXRb6aTf9TANXeYBFUSppm0F0I6IBE4FG6daoWIBoUPSZ9Hk+DHe11IX93ypnwd4os7kiKvUyHV00iUwUL+9WPzLa4bQO2lH3AtCYB6dLuqFAoOP4yZwl0tGQYw0IVRyfSGmAyIJBd1X6ufX/ye1nGkXzcKl7uAcTZFEO2gPZZGNjlEJXaAKqiKK7tAjekGvxo3xYDwZz9Nowvia2UYzMN4+AWI6lXw=</latexit>

tb =
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<latexit sha1_base64="Eipj51eGJbcSyJdixYAOMNYX9V8=">AAAB/HicdVBbSwJBGJ21m9nN6jGCIQkMYtlVs14iyZceDfICKjI7jjo4e2Hm20AWg+h/9NRLRC8F/Yb+Qv+mWS3IqAMDh3POx/fNcQLBFVjWh5GYm19YXEoup1ZW19Y30ptbNeWHkrIq9YUvGw5RTHCPVYGDYI1AMuI6gtWdYTn269dMKu57VzAKWNslfY/3OCWgpU56FzrOaVTJWgctX+dwrnWIW10fcCyNO+mMbVoTYMu084VcPh8T66hYLOBvK1Mqm+7ZfXRb6aTf9TANXeYBFUSppm0F0I6IBE4FG6daoWIBoUPSZ9Hk+DHe11IX93ypnwd4os7kiKvUyHV00iUwUL+9WPzLa4bQO2lH3AtCYB6dLuqFAoOP4yZwl0tGQYw0IVRyfSGmAyIJBd1X6ufX/ye1nGkXzcKl7uAcTZFEO2gPZZGNjlEJXaAKqiKK7tAjekGvxo3xYDwZz9Nowvia2UYzMN4+AWI6lXw=</latexit>
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Bolometric
X-ray

<latexit sha1_base64="0Wxmkv9i2NM78UBMFz1+mMlOnJk=">AAAB93icbVDLSgMxFM3UV62vUTeCm7RFEAp1poi6EYpuXFawD+iUIZNm2tDMg+SOOJT6Fe7diLhR8C/8hf6N6WPT6oHA4ZwT7r3HiwVXYFljI7Oyura+kd3MbW3v7O6Z+wcNFSWSsjqNRCRbHlFM8JDVgYNgrVgyEniCNb3B7cRvPjKpeBQ+QBqzTkB6Ifc5JaAl1zxyiIj7xH1y8tdO3vEYaF6yzyquWbTK1hT4L7HnpFgtOKWXcTWtueaP041oErAQqCBKtW0rhs6QSOBUsFHOSRSLCR2QHhtO9x7hEy11sR9J/ULAU3UhRwKl0sDTyYBAXy17E/E/r52Af9UZ8jBOgIV0NshPBIYIT0rAXS4ZBZFqQqjkekNM+0QSCrqqnD7dXj70L2lUyvZF+fxed3CDZsiiY1RAp8hGl6iK7lAN1RFFz+gNfaIvIzVejXfjYxbNGPM/h2gBxvcvIEmUVg==</latexit>

↵x=�x + 1/2
<latexit sha1_base64="aajwfMffB9S5DyrcuiglxXcBH2o=">AAACA3icdVBLSwMxGMzWV62vqkcvaasgCMtuW1svQtGLNyvYB3TLkk2zbWj2QZIVl9KjF8/+Cy8iXhS8+xf6b8y2ClZ0IDCZmY/kGydkVEjDmGiphcWl5ZX0amZtfWNzK7u90xRBxDFp4IAFvO0gQRj1SUNSyUg75AR5DiMtZ3ie+K0bwgUN/GsZh6Trob5PXYqRVJKd3bccIpF9O+pY3IOXjtC7Yyt3auVM3axaoQcN3Sjb2YKpG1Oou1kqF0ulhBjHlUoZfluFWt46epjU4rqd/bB6AY484kvMkBAd0whld4S4pJiRccaKBAkRHqI+GU13GMMDJfWgG3B1fAmn6lwOeULEnqOSHpID8dtLxL+8TiTdk+6I+mEkiY9nD7kRgzKASSGwRznBksWKIMyp+iHEA8QRlqq2zM/V/yfNom5W9PKV6uAMzJAGeyAPDoEJqqAGLkAdNAAG9+AJvII37U571J61l1k0pX3N7II5aO+faaiYPg==</latexit>

�x[Obs.]=1.17± 0.04

CB-Model 
 Prediction

<latexit sha1_base64="TAICuM28HSxUefnu2iMFSDHsyBE="></latexit>
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<latexit sha1_base64="aajwfMffB9S5DyrcuiglxXcBH2o=">AAACA3icdVBLSwMxGMzWV62vqkcvaasgCMtuW1svQtGLNyvYB3TLkk2zbWj2QZIVl9KjF8/+Cy8iXhS8+xf6b8y2ClZ0IDCZmY/kGydkVEjDmGiphcWl5ZX0amZtfWNzK7u90xRBxDFp4IAFvO0gQRj1SUNSyUg75AR5DiMtZ3ie+K0bwgUN/GsZh6Trob5PXYqRVJKd3bccIpF9O+pY3IOXjtC7Yyt3auVM3axaoQcN3Sjb2YKpG1Oou1kqF0ulhBjHlUoZfluFWt46epjU4rqd/bB6AY484kvMkBAd0whld4S4pJiRccaKBAkRHqI+GU13GMMDJfWgG3B1fAmn6lwOeULEnqOSHpID8dtLxL+8TiTdk+6I+mEkiY9nD7kRgzKASSGwRznBksWKIMyp+iHEA8QRlqq2zM/V/yfNom5W9PKV6uAMzJAGeyAPDoEJqqAGLkAdNAAG9+AJvII37U571J61l1k0pX3N7II5aO+faaiYPg==</latexit>

�x[Obs.]=1.17± 0.04

CB-Model 
 Prediction

<latexit sha1_base64="TAICuM28HSxUefnu2iMFSDHsyBE="></latexit>

F / t�↵⌫��



K. P. Mooley, et al., 
Nature, 554, 207 (2018) 
[arXiv:1711.11573].

GW170817 has a successful jet (yellow) 
that drives a cocoon (red) through
 interaction with the dynamical ejecta (blue).



K. P. Mooley, et al., 
Nature, 554, 207 (2018) 
[arXiv:1711.11573].

GW170817 has a successful jet (yellow) 
that drives a cocoon (red) through
 interaction with the dynamical ejecta (blue).
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“STRUCTURED JET” MODEL
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(App) SuperLuminal V



(App) SuperLuminal V P. Courdec (1939)



(App) SuperLuminal V P. Courdec (1939)

<latexit sha1_base64="UHxmoTHWLjNfZ2G3omWjR+DNRWs=">AAAB4nicbVBLSgNBFHwTfzH+oi4VaQyCqzATRF0G3bhMwEkCSQg9PT1Jk54P3W+EELJ040bEjYIHyRG8gmfwEnY+myQWNBRV1bxXz0uk0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XScKsZdFstYNTyquRQRd1Gg5I1EcRp6kte9/v3Erz9xpUUcPeIg4e2QdiMRCEbRSG7L40g7+YJdtKcgq8SZk0L5dFz9fT4bVzr575YfszTkETJJtW46doLtIVUomOSjXCvVPKGsT7t8OF1xRC6M5JMgVuZFSKbqQo6GWg9CzyRDij297E3E/7xmisFteyiiJEUesdmgIJUEYzLpS3yhOEM5MIQyJcyGhPWoogzNVXKmurNcdJXUSkXnunhVNTe4gxmycALncAkO3EAZHqACLjAQ8Aof8Gn51ov1Zr3Pohlr/ucYFmB9/QF0+I3/</latexit>

�
<latexit sha1_base64="P58imH87q3YNY1lUIBXPv7B80/k=">AAAB43icdVDLSgMxFM3UVx1fVZdugkVwNaTjtNaFWHTjsoJ9QFtKJk3b2MyD5I5QSr/AjYgbBVd+jP6B+DemrS4qeuDC4ZxzyT3xYyk0EPJppRYWl5ZX0qv22vrG5lZme6eqo0QxXmGRjFTdp5pLEfIKCJC8HitOA1/ymj+4mPi1W660iMJrGMa8FdBeKLqCUTBStQl9DrSdyRKH5AuuW8DE8byi6xFD8sX8yZGLcw6ZInv2Zp/Grx92uZ15b3YilgQ8BCap1o0ciaE1ogoEk3xsNxPNY8oGtMdH0xvH+MBIHdyNlJkQ8FSdy9FA62Hgm2RAoa9/exPxL6+RQLfYGokwToCHbPZQN5EYIjwpjDtCcQZyaAhlSpgLMetTRRmYb7FN9Z9++H9SdZ1cwfGuSLZ0jmZIoz20jw5RDh2jErpEZVRBDN2ge/SEni1u3VkP1uMsmrK+d3bRHKyXLzBSjmQ=</latexit>

✓

<latexit sha1_base64="/7fg90G0kWti3mrHdHfWV3V/mIo=">AAAB5HicdVDLTgIxFL2DLwQfqEs3jWjiajJDYJAd0Y1LTOSRCCGd0oGGzkzTdkgI4Q/cGONGEz/DH3DjL/ghuraALjB6kiYn55zm3nN9wZnSjvNupVZW19Y30puZ7Nb2zm5ub7+h4kQSWicxj2XLx4pyFtG6ZprTlpAUhz6nTX94MfObIyoVi6NrPRa0E+J+xAJGsDZSs9GdYCGm3VzesR23VHFKyLHdQtnzyoYUvUqx5CHXdubIV48/Xl5H2c9aN/fW7sUkCWmkCcdK3biO0J0JlpoRTqeZdqKowGSI+3QyX3KKTozUQ0EszYs0mqtLORwqNQ59kwyxHqjf3kz8y7tJdHDWmbBIJJpGZDEoSDjSMZo1Rj0mKdF8bAgmkpkNERlgiYk2d8mY6j/90P+kUbBdzy5emRucwwJpOIQjOAUXylCFS6hBHQgM4Q4e4ckKrFvr3npYRFPW958DWIL1/AVxaI/6</latexit>

Vapp

To
Obs.



<latexit sha1_base64="8HEP61JMYmqysbVF6IcswhTJMvo="></latexit>

Vapp=
� c sin ✓

(1+z)(1�� cos ✓)

<latexit sha1_base64="5wVCDZfl9AiNI1WQ6qv4KSZNX/c="></latexit>

=
� � � sin ✓

(1+z)

(App) SuperLuminal V P. Courdec (1939)

<latexit sha1_base64="UHxmoTHWLjNfZ2G3omWjR+DNRWs=">AAAB4nicbVBLSgNBFHwTfzH+oi4VaQyCqzATRF0G3bhMwEkCSQg9PT1Jk54P3W+EELJ040bEjYIHyRG8gmfwEnY+myQWNBRV1bxXz0uk0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XScKsZdFstYNTyquRQRd1Gg5I1EcRp6kte9/v3Erz9xpUUcPeIg4e2QdiMRCEbRSG7L40g7+YJdtKcgq8SZk0L5dFz9fT4bVzr575YfszTkETJJtW46doLtIVUomOSjXCvVPKGsT7t8OF1xRC6M5JMgVuZFSKbqQo6GWg9CzyRDij297E3E/7xmisFteyiiJEUesdmgIJUEYzLpS3yhOEM5MIQyJcyGhPWoogzNVXKmurNcdJXUSkXnunhVNTe4gxmycALncAkO3EAZHqACLjAQ8Aof8Gn51ov1Zr3Pohlr/ucYFmB9/QF0+I3/</latexit>

�
<latexit sha1_base64="P58imH87q3YNY1lUIBXPv7B80/k=">AAAB43icdVDLSgMxFM3UVx1fVZdugkVwNaTjtNaFWHTjsoJ9QFtKJk3b2MyD5I5QSr/AjYgbBVd+jP6B+DemrS4qeuDC4ZxzyT3xYyk0EPJppRYWl5ZX0qv22vrG5lZme6eqo0QxXmGRjFTdp5pLEfIKCJC8HitOA1/ymj+4mPi1W660iMJrGMa8FdBeKLqCUTBStQl9DrSdyRKH5AuuW8DE8byi6xFD8sX8yZGLcw6ZInv2Zp/Grx92uZ15b3YilgQ8BCap1o0ciaE1ogoEk3xsNxPNY8oGtMdH0xvH+MBIHdyNlJkQ8FSdy9FA62Hgm2RAoa9/exPxL6+RQLfYGokwToCHbPZQN5EYIjwpjDtCcQZyaAhlSpgLMetTRRmYb7FN9Z9++H9SdZ1cwfGuSLZ0jmZIoz20jw5RDh2jErpEZVRBDN2ge/SEni1u3VkP1uMsmrK+d3bRHKyXLzBSjmQ=</latexit>

✓

<latexit sha1_base64="/7fg90G0kWti3mrHdHfWV3V/mIo=">AAAB5HicdVDLTgIxFL2DLwQfqEs3jWjiajJDYJAd0Y1LTOSRCCGd0oGGzkzTdkgI4Q/cGONGEz/DH3DjL/ghuraALjB6kiYn55zm3nN9wZnSjvNupVZW19Y30puZ7Nb2zm5ub7+h4kQSWicxj2XLx4pyFtG6ZprTlpAUhz6nTX94MfObIyoVi6NrPRa0E+J+xAJGsDZSs9GdYCGm3VzesR23VHFKyLHdQtnzyoYUvUqx5CHXdubIV48/Xl5H2c9aN/fW7sUkCWmkCcdK3biO0J0JlpoRTqeZdqKowGSI+3QyX3KKTozUQ0EszYs0mqtLORwqNQ59kwyxHqjf3kz8y7tJdHDWmbBIJJpGZDEoSDjSMZo1Rj0mKdF8bAgmkpkNERlgiYk2d8mY6j/90P+kUbBdzy5emRucwwJpOIQjOAUXylCFS6hBHQgM4Q4e4ckKrFvr3npYRFPW958DWIL1/AVxaI/6</latexit>

Vapp

To
Obs.



<latexit sha1_base64="8HEP61JMYmqysbVF6IcswhTJMvo="></latexit>

Vapp=
� c sin ✓

(1+z)(1�� cos ✓)

<latexit sha1_base64="5wVCDZfl9AiNI1WQ6qv4KSZNX/c="></latexit>

=
� � � sin ✓

(1+z)

(App) SuperLuminal V P. Courdec (1939)

<latexit sha1_base64="UHxmoTHWLjNfZ2G3omWjR+DNRWs=">AAAB4nicbVBLSgNBFHwTfzH+oi4VaQyCqzATRF0G3bhMwEkCSQg9PT1Jk54P3W+EELJ040bEjYIHyRG8gmfwEnY+myQWNBRV1bxXz0uk0GjbP1ZmbX1jcyu7ndvZ3ds/yB8e1XScKsZdFstYNTyquRQRd1Gg5I1EcRp6kte9/v3Erz9xpUUcPeIg4e2QdiMRCEbRSG7L40g7+YJdtKcgq8SZk0L5dFz9fT4bVzr575YfszTkETJJtW46doLtIVUomOSjXCvVPKGsT7t8OF1xRC6M5JMgVuZFSKbqQo6GWg9CzyRDij297E3E/7xmisFteyiiJEUesdmgIJUEYzLpS3yhOEM5MIQyJcyGhPWoogzNVXKmurNcdJXUSkXnunhVNTe4gxmycALncAkO3EAZHqACLjAQ8Aof8Gn51ov1Zr3Pohlr/ucYFmB9/QF0+I3/</latexit>

�
<latexit sha1_base64="P58imH87q3YNY1lUIBXPv7B80/k=">AAAB43icdVDLSgMxFM3UVx1fVZdugkVwNaTjtNaFWHTjsoJ9QFtKJk3b2MyD5I5QSr/AjYgbBVd+jP6B+DemrS4qeuDC4ZxzyT3xYyk0EPJppRYWl5ZX0qv22vrG5lZme6eqo0QxXmGRjFTdp5pLEfIKCJC8HitOA1/ymj+4mPi1W660iMJrGMa8FdBeKLqCUTBStQl9DrSdyRKH5AuuW8DE8byi6xFD8sX8yZGLcw6ZInv2Zp/Grx92uZ15b3YilgQ8BCap1o0ciaE1ogoEk3xsNxPNY8oGtMdH0xvH+MBIHdyNlJkQ8FSdy9FA62Hgm2RAoa9/exPxL6+RQLfYGokwToCHbPZQN5EYIjwpjDtCcQZyaAhlSpgLMetTRRmYb7FN9Z9++H9SdZ1cwfGuSLZ0jmZIoz20jw5RDh2jErpEZVRBDN2ge/SEni1u3VkP1uMsmrK+d3bRHKyXLzBSjmQ=</latexit>

✓

<latexit sha1_base64="/7fg90G0kWti3mrHdHfWV3V/mIo=">AAAB5HicdVDLTgIxFL2DLwQfqEs3jWjiajJDYJAd0Y1LTOSRCCGd0oGGzkzTdkgI4Q/cGONGEz/DH3DjL/ghuraALjB6kiYn55zm3nN9wZnSjvNupVZW19Y30puZ7Nb2zm5ub7+h4kQSWicxj2XLx4pyFtG6ZprTlpAUhz6nTX94MfObIyoVi6NrPRa0E+J+xAJGsDZSs9GdYCGm3VzesR23VHFKyLHdQtnzyoYUvUqx5CHXdubIV48/Xl5H2c9aN/fW7sUkCWmkCcdK3biO0J0JlpoRTqeZdqKowGSI+3QyX3KKTozUQ0EszYs0mqtLORwqNQ59kwyxHqjf3kz8y7tJdHDWmbBIJJpGZDEoSDjSMZo1Rj0mKdF8bAgmkpkNERlgiYk2d8mY6j/90P+kUbBdzy5emRucwwJpOIQjOAUXylCFS6hBHQgM4Q4e4ckKrFvr3npYRFPW958DWIL1/AVxaI/6</latexit>

Vapp

To
Obs.<latexit sha1_base64="uzvyjKJ1uZ0eqHa0y0QlGFNPB9w=">AAAB43icbVDLSgNBEOyNr7i+oh69LAbBU9gVUS9i0IvHCOYBSQizk95kzOyDmV4hhHyBFxEvCp78GP0D8W+cPC5JLGgoqqqZrvETKTS57q+VWVpeWV3Lrtsbm1vbO7ndvYqOU8WxzGMZq5rPNEoRYZkESawlClnoS6z6vZuRX31EpUUc3VM/wWbIOpEIBGdkpEqDukislcu7BXcMZ5F4U5K/+rIvk88fu9TKfTfaMU9DjIhLpnXdcxNqDpgiwSUO7UaqMWG8xzo4GN84dI6M1HaCWJmJyBmrMzkWat0PfZMMGXX1vDcS//PqKQUXzYGIkpQw4pOHglQ6FDujwk5bKOQk+4YwroS50OFdphgn8y22qe7NF10klZOCd1Y4vXPzxWuYIAsHcAjH4ME5FOEWSlAGDg/wDG/wbqH1ZL1Yr5Noxpru7MMMrI8/xveOGQ==</latexit>

✓0.0 0.5 1.0 1.5

0

5

10

15

20

<latexit sha1_base64="Z7RXGYt25y9Ear1+oNX6AFoRdtE=">AAAB4nicbVDLSgNBEOyNrxhfUY9ehgRBEOJuEPUY9OIxgpsEsiHMzk6SIbMPZnqFJeQHvIjoQcEP8hfyN04elyQWDBRVNXRX+4kUGm17YuU2Nre2d/K7hb39g8Oj4vFJQ8epYtxlsYxVy6eaSxFxFwVK3koUp6EvedMfPkz95gtXWsTRM2YJ74S0H4meYBSN5HqJuKp2i2W7Ys9A1omzIOVaybv8nNSyerf46wUxS0MeIZNU67ZjJ9gZUYWCST4ueKnmCWVD2uej2Ypjcm6kgPRiZV6EZKYu5WiodRb6JhlSHOhVbyr+57VT7N11RiJKUuQRmw/qpZJgTKZ9SSAUZygzQyhTwmxI2IAqytBcpWCqO6tF10mjWnFuKtdP5gb3MEcezqAEF+DALdTgEergAgMBb/AF31ZgvVrv1sc8mrMWf05hCdbPHxfzjQE=</latexit>

⇡/2

<latexit sha1_base64="mZBFf5P6fBHU+auznW3PjhAJyQY=">AAAB5XicdVDLSgMxFM3UV62vqktFgkVwNczUPmYWQtGNyxbsA9pSMmlmGprMDElGKKVLl25E3Cj4G/0Ef8Fv8CdMW11U9EDgcM4J957rxYxKZVkfRmpldW19I72Z2dre2d3L7h80ZJQITOo4YpFoeUgSRkNSV1Qx0ooFQdxjpOkNr2d+844ISaPwVo1i0uUoCKlPMVJaanUCxDm6LPayOcu07ZLruNAy8+W8Wyhq4lwUXceCtmnNkascT2uf9yfTai/73ulHOOEkVJghKdu2FavuGAlFMSOTTCeRJEZ4iAIynm85gWda6kM/EvqFCs7VpRziUo64p5McqYH87c3Ev7x2onynO6ZhnCgS4sUgP2FQRXBWGfapIFixkSYIC6o3hHiABMJKHyajq//0g/+TRt60S2ahpm9wBRZIgyNwCs6BDcqgAm5AFdQBBgw8ghfwagTGg/FkPC+iKeP7zyFYgvH2BbJCj1Y=</latexit>

� = 5

<latexit sha1_base64="y7rv6MfQcl4ZxfbWt3IgbYo1Yig=">AAAB5nicdVDdSgJBGP3W/sz+rC6LGJKgq2VXzboJpG66VMifUJHZcdTBmd1lZjYQ8bLbbiK6KegxfIReoWfoJZrVgow68MHhnPPx/XghZ0o7zruVWFhcWl5JrqbW1jc2t9LbO1UVRJLQCgl4IOseVpQzn1Y005zWQ0mx8DiteYPL2K/dUqlY4F/rYUhbAvd81mUEayPdNHtYCHyeddrpjGs7UyDHdnP5bC4XE+ekUMijbytT3J+UP+4OJqV2+q3ZCUgkqK8Jx0o1XCfUrRGWmhFOx6lmpGiIyQD36Gi65hgdGamDuoE05Ws0VedyWCg1FJ5JCqz76rcXi395jUh3z1oj5oeRpj6ZDepGHOkAxTejDpOUaD40BBPJzIaI9LHERJvPpH6e/j+pZm23YOfL5gcXMEMS9uAQjsGFUyjCFZSgAgQEPMAzvFh96956tJ5m0YT11bMLc7BePwHLa49U</latexit>

� = 20V
a 
p 
p



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc

<latexit sha1_base64="VITraVwKRiJMZMjBGUJ5VziGL8Q=">AAAB+HicdVDLSsNAFJ3UV42vqitxM7UILqQkfemmWNSFywq2FppSJpNpO3TyYOZGqKH4K4KIuFHwJ/QPxL8xbRWs6IELh3PO5T7sQHAFhvGhJWZm5+YXkov60vLK6lpqfaOu/FBSVqO+8GXDJooJ7rEacBCsEUhGXFuwS7t/MvIvr5hU3PcuYBCwlku6Hu9wSiCW2qkt65QJIBisdNlKm8WitR9Z0sXOsJ3KmFljDGxkzXwhl8+PiFEslQr428ocverl4O5dr7ZTb5bj09BlHlBBlGqaRgCtiEjgVLChboWKBYT2SZdF48WHeDeWHNzxZVwe4LE6lSOuUgPXjpMugZ767Y3Ev7xmCJ3DVsS9IATm0cmgTigw+Hj0BexwySiIQUwIlTzeENMekYRC/Cv95+n/k3oua5ayhXMjUzlGEyTRNtpBe8hEB6iCzlAV1RBFN+gePaFn7Vq71R60x0k0oX31bKIpaC+foJGUqA==</latexit>

�t=155 d

<latexit sha1_base64="FQfYLw4/OHetINiWucIDKLc2VFM="></latexit>

�✓s=2.70±0.3mas



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc

<latexit sha1_base64="VITraVwKRiJMZMjBGUJ5VziGL8Q=">AAAB+HicdVDLSsNAFJ3UV42vqitxM7UILqQkfemmWNSFywq2FppSJpNpO3TyYOZGqKH4K4KIuFHwJ/QPxL8xbRWs6IELh3PO5T7sQHAFhvGhJWZm5+YXkov60vLK6lpqfaOu/FBSVqO+8GXDJooJ7rEacBCsEUhGXFuwS7t/MvIvr5hU3PcuYBCwlku6Hu9wSiCW2qkt65QJIBisdNlKm8WitR9Z0sXOsJ3KmFljDGxkzXwhl8+PiFEslQr428ocverl4O5dr7ZTb5bj09BlHlBBlGqaRgCtiEjgVLChboWKBYT2SZdF48WHeDeWHNzxZVwe4LE6lSOuUgPXjpMugZ767Y3Ev7xmCJ3DVsS9IATm0cmgTigw+Hj0BexwySiIQUwIlTzeENMekYRC/Cv95+n/k3oua5ayhXMjUzlGEyTRNtpBe8hEB6iCzlAV1RBFN+gePaFn7Vq71R60x0k0oX31bKIpaC+foJGUqA==</latexit>

�t=155 d

<latexit sha1_base64="FQfYLw4/OHetINiWucIDKLc2VFM="></latexit>

�✓s=2.70±0.3mas

<latexit sha1_base64="19q8hMq6wwmwJcBSZBpQIPb+wvc="></latexit>

Vapp⇡(4.0±0.4) c



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc

<latexit sha1_base64="VITraVwKRiJMZMjBGUJ5VziGL8Q=">AAAB+HicdVDLSsNAFJ3UV42vqitxM7UILqQkfemmWNSFywq2FppSJpNpO3TyYOZGqKH4K4KIuFHwJ/QPxL8xbRWs6IELh3PO5T7sQHAFhvGhJWZm5+YXkov60vLK6lpqfaOu/FBSVqO+8GXDJooJ7rEacBCsEUhGXFuwS7t/MvIvr5hU3PcuYBCwlku6Hu9wSiCW2qkt65QJIBisdNlKm8WitR9Z0sXOsJ3KmFljDGxkzXwhl8+PiFEslQr428ocverl4O5dr7ZTb5bj09BlHlBBlGqaRgCtiEjgVLChboWKBYT2SZdF48WHeDeWHNzxZVwe4LE6lSOuUgPXjpMugZ767Y3Ev7xmCJ3DVsS9IATm0cmgTigw+Hj0BexwySiIQUwIlTzeENMekYRC/Cv95+n/k3oua5ayhXMjUzlGEyTRNtpBe8hEB6iCzlAV1RBFN+gePaFn7Vq71R60x0k0oX31bKIpaC+foJGUqA==</latexit>

�t=155 d

<latexit sha1_base64="FQfYLw4/OHetINiWucIDKLc2VFM="></latexit>

�✓s=2.70±0.3mas

<latexit sha1_base64="19q8hMq6wwmwJcBSZBpQIPb+wvc="></latexit>

Vapp⇡(4.0±0.4) c
{CB 

model}



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc

<latexit sha1_base64="VITraVwKRiJMZMjBGUJ5VziGL8Q=">AAAB+HicdVDLSsNAFJ3UV42vqitxM7UILqQkfemmWNSFywq2FppSJpNpO3TyYOZGqKH4K4KIuFHwJ/QPxL8xbRWs6IELh3PO5T7sQHAFhvGhJWZm5+YXkov60vLK6lpqfaOu/FBSVqO+8GXDJooJ7rEacBCsEUhGXFuwS7t/MvIvr5hU3PcuYBCwlku6Hu9wSiCW2qkt65QJIBisdNlKm8WitR9Z0sXOsJ3KmFljDGxkzXwhl8+PiFEslQr428ocverl4O5dr7ZTb5bj09BlHlBBlGqaRgCtiEjgVLChboWKBYT2SZdF48WHeDeWHNzxZVwe4LE6lSOuUgPXjpMugZ767Y3Ev7xmCJ3DVsS9IATm0cmgTigw+Hj0BexwySiIQUwIlTzeENMekYRC/Cv95+n/k3oua5ayhXMjUzlGEyTRNtpBe8hEB6iCzlAV1RBFN+gePaFn7Vq71R60x0k0oX31bKIpaC+foJGUqA==</latexit>

�t=155 d

<latexit sha1_base64="FQfYLw4/OHetINiWucIDKLc2VFM="></latexit>

�✓s=2.70±0.3mas

<latexit sha1_base64="19q8hMq6wwmwJcBSZBpQIPb+wvc="></latexit>

Vapp⇡(4.0±0.4) c

<latexit sha1_base64="IUsHcC6/gpSS8chPFQ49fKl/8+E="></latexit>

✓ = 27.8± 4 deg

{CB 
model}



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc

<latexit sha1_base64="VITraVwKRiJMZMjBGUJ5VziGL8Q=">AAAB+HicdVDLSsNAFJ3UV42vqitxM7UILqQkfemmWNSFywq2FppSJpNpO3TyYOZGqKH4K4KIuFHwJ/QPxL8xbRWs6IELh3PO5T7sQHAFhvGhJWZm5+YXkov60vLK6lpqfaOu/FBSVqO+8GXDJooJ7rEacBCsEUhGXFuwS7t/MvIvr5hU3PcuYBCwlku6Hu9wSiCW2qkt65QJIBisdNlKm8WitR9Z0sXOsJ3KmFljDGxkzXwhl8+PiFEslQr428ocverl4O5dr7ZTb5bj09BlHlBBlGqaRgCtiEjgVLChboWKBYT2SZdF48WHeDeWHNzxZVwe4LE6lSOuUgPXjpMugZ767Y3Ev7xmCJ3DVsS9IATm0cmgTigw+Hj0BexwySiIQUwIlTzeENMekYRC/Cv95+n/k3oua5ayhXMjUzlGEyTRNtpBe8hEB6iCzlAV1RBFN+gePaFn7Vq71R60x0k0oX31bKIpaC+foJGUqA==</latexit>

�t=155 d

<latexit sha1_base64="FQfYLw4/OHetINiWucIDKLc2VFM="></latexit>

�✓s=2.70±0.3mas

<latexit sha1_base64="19q8hMq6wwmwJcBSZBpQIPb+wvc="></latexit>

Vapp⇡(4.0±0.4) c

GW observ.:
If CB along 

<latexit sha1_base64="MdLHW2ayRCzY4GzLbStXIt9L6+8=">AAAB73icbVDLSsNAFL3xWesrKrhxM1gEVyURUZelbly4aME+oClhMp20QyeTODMplNDvcCPiRsGFf+HCX3Djtzh9bNp6YOBwzhnuPTdIOFPacX6sldW19Y3N3FZ+e2d3b98+OKyrOJWE1kjMY9kMsKKcCVrTTHPaTCTFUcBpI+jfjv3GgErFYvGghwltR7grWMgI1kbybdsbUILu/cyTESozMfLtglN0JkDLxJ2RQum4+ss+y18V3/72OjFJIyo04Vipluskup1hqRnhdJT3UkUTTPq4S7PJviN0ZqQOCmNpntBoos7lcKTUMApMMsK6pxa9sfif10p1eNPOmEhSTQWZDgpTjnSMxuVRh0lKNB8agolkZkNEelhios2J8qa6u1h0mdQviu5V8bJqblCGKXJwAqdwDi5cQwnuoAI1IDCAZ3iDd+vRerJerNdpdMWa/TmCOVgff0nQkm0=</latexit>

~LBin

<latexit sha1_base64="IUsHcC6/gpSS8chPFQ49fKl/8+E="></latexit>

✓ = 27.8± 4 deg

{CB 
model}



<latexit sha1_base64="ODKvdbpL6vbkYjHqqdfW9SfeaIw="></latexit>

Vapp⇡
c sin ✓

(1+z) (1�cos ✓)

<latexit sha1_base64="Ew0XkB1B2lAh20s0wLi/oWG4+iA="></latexit>

⇡ DA �✓s
(1+z)�t

<latexit sha1_base64="BBCBDkh2icpsJW1MAAopLX2o/6k=">AAACAXicdVDLSgMxFM3UV62vUZdu0oogCONMW6vLohuXFewDOqVk0kwbmnmYZIrD0JUbP8CfcCPiRsEf8Bf6N2ZaBSt6IHByzrkk9zgho0Ka5kTLLCwuLa9kV3Nr6xubW/r2TkMEEcekjgMW8JaDBGHUJ3VJJSOtkBPkOYw0neFF6jdHhAsa+NcyDknHQ32fuhQjqaSuXrAdIpGdt8lNREd2PhkdYzhWdxSGPLi189Dq6vuWYU4BTcMqlYulUkrMk0qlDL+t/WrBPnqYVONaV/+wewGOPOJLzJAQbcsMZSdBXFLMyDhnR4KECA9RnyTTDcbwQEk96AZcHV/CqTqXQ54QseeopIfkQPz2UvEvrx1J96yTUD+MJPHx7CE3YlAGMK0D9ignWLJYEYQ5VT+EeIA4wlKVlvu5+v+kUTSsilG+Uh2cgxmyYA8UwCGwwCmogktQA3WAwT14Aq/gTbvTHrVn7WUWzWhfM7tgDtr7J+flmL4=</latexit>

�⌘v/c⇡1 (1)

day 
day 

Shap
e 

synth 

<latexit sha1_base64="n7NgTM9/skuJNEc3t/zLkXyRUlo=">AAAB53icdVDLSgMxFM3UVx1fVZdugkVwIUNSyrRdiEU3LivYB3ZKyaSZNjTzIMkIpfQb3Ii4URA/Rv9A/BvTVhcVPXDhcM655J74ieBKI/RpZZaWV1bXsuv2xubW9k5ud6+h4lRSVqexiGXLJ4oJHrG65lqwViIZCX3Bmv7wYuo3b5lUPI6u9ShhnZD0Ix5wSrSRbnDBO/EU74ekm8sjB7kVFxUgcoqVUhkjQzB2K8UyxA6aIX/2Zp8mrx92rZt793oxTUMWaSqIUm2MEt0ZE6k5FWxie6liCaFD0mfj2Z0TeGSkHgxiaSbScKYu5Eio1Cj0TTIkeqB+e1PxL6+d6qDcGfMoSTWL6PyhIBVQx3BaGva4ZFSLkSGESm4uhHRAJKHafI1tqv/0g/+TRsHBrlO8QvnqOZgjCw7AITgGGJRAFVyCGqgDCiJwD57As8WtO+vBepxHM9b3zj5YgPXyBScLj3g=</latexit>

12�

<latexit sha1_base64="FVV7NbUKU0ZAKGDR0zSG4SP1/b4=">AAAB53icdVDJSgNBFHwTtzhuUY9eGoPgQYaeuCQexKAXjxHMgpkQejo9SZOehe4eIYR8gxcRLwrix+gfiH/jTKJgRAseFFX1eIsbCa40xh9GZmZ2bn4hu2guLa+sruXWN2oqjCVlVRqKUDZcopjgAatqrgVrRJIR3xWs7vbPU79+w6TiYXClBxFr+aQbcI9TohPp2i44e47iXZ+0c3nbwmMgbOFiCdv7KTnG+LCAvq386at5Er28m5V27s3phDT2WaCpIEo1bRzp1pBIzalgI9OJFYsI7ZMuG473HKGdROogL5RJBRqN1akc8ZUa+G6S9Inuqd9eKv7lNWPtlVpDHkSxZgGdDPJigXSI0qNRh0tGtRgkhFDJkw0R7RFJqE5eY/48/X9SK1j2kXVwifPlM5ggC1uwDbtgQxHKcAEVqAKFAO7gEZ4Mbtwa98bDJJoxvno2YQrG8yfnVI9L</latexit>

12�
(1)  —

K. P. Mooley
et al., Nature, 
561,355(2018

<latexit sha1_base64="eJuDk83+jUkFi3G3JIDGcqcVIts=">AAAB7nicdVDLTgIxFO3gC8cHoy7dFImJKzKDMAMLItGNS0zkkTCEdEqBhs4jbccECb/hxhgXauKf6B8Y/8YO6AKjJ7nJyTnnpvfUixgV0jQ/tdTK6tr6RnpT39re2c0Ye/tNEcYckwYOWcjbHhKE0YA0JJWMtCNOkO8x0vLGF4nfuiFc0DC4lpOIdH00DOiAYiSV1DMyt2626mahmTfNilM+7Rk5Ra1SxSwpzSo4tu0oUrQrxZINLZVKkDt706vR04de7xnvbj/EsU8CiRkSomOZkexOEZcUMzLT3ViQCOExGpLp/NwZPFZSHw5CriaQcK4u5ZAvxMT3VNJHciR+e4n4l9eJ5aDcndIgiiUJ8OKhQcygDGHSHfYpJ1iyiSIIc6ouhHiEOMJS/ZCuqv/0g/+TZiFv2fnilZmrnYMF0uAQHIETYAEH1MAlqIMGwCAG9+AZvGiRdqc9aI+LaEr73jkAS9BevwCBBo/v</latexit>

z=0.009783
<latexit sha1_base64="RdyyLx6SdnGcYahtb4n1BzTSe8o=">AAAB9HicdVDLSgMxFM3UV62vUXGlSGoRXMgw09aqC6E+Fm6EFuwDOqVk0kwbmnmQZAqldOlfuBFxo+C6n+Av+A3+hGmrYEUPXDiccy65OU7IqJCm+a7FZmbn5hfii4ml5ZXVNX19oyyCiGNSwgELeNVBgjDqk5KkkpFqyAnyHEYqTudy5Fe6hAsa+LeyF5K6h1o+dSlGUkkNfeuqcW4nz+xk5tTI2Yc29+BNiBt6yjLMMaBpWJlsOpMZEfMol8vCbyuV3xkWP+52h4WG/mY3Axx5xJeYISFqlhnKeh9xSTEjg4QdCRIi3EEt0h8fPYD7SmpCN+BqfAnH6lQOeUL0PEclPSTb4rc3Ev/yapF0T+p96oeRJD6ePORGDMoAjhqATcoJlqynCMKcqgshbiOOsFQ9JX5+/X9SThtWzsgWVQcXYII42AZ74ABY4BjkwTUogBLAoA8ewDN40bravfaoPU2iMe1rZxNMQXv9BH7Oku0=</latexit>

DA=39.6Mpc

<latexit sha1_base64="VITraVwKRiJMZMjBGUJ5VziGL8Q=">AAAB+HicdVDLSsNAFJ3UV42vqitxM7UILqQkfemmWNSFywq2FppSJpNpO3TyYOZGqKH4K4KIuFHwJ/QPxL8xbRWs6IELh3PO5T7sQHAFhvGhJWZm5+YXkov60vLK6lpqfaOu/FBSVqO+8GXDJooJ7rEacBCsEUhGXFuwS7t/MvIvr5hU3PcuYBCwlku6Hu9wSiCW2qkt65QJIBisdNlKm8WitR9Z0sXOsJ3KmFljDGxkzXwhl8+PiFEslQr428ocverl4O5dr7ZTb5bj09BlHlBBlGqaRgCtiEjgVLChboWKBYT2SZdF48WHeDeWHNzxZVwe4LE6lSOuUgPXjpMugZ767Y3Ev7xmCJ3DVsS9IATm0cmgTigw+Hj0BexwySiIQUwIlTzeENMekYRC/Cv95+n/k3oua5ayhXMjUzlGEyTRNtpBe8hEB6iCzlAV1RBFN+gePaFn7Vq71R60x0k0oX31bKIpaC+foJGUqA==</latexit>

�t=155 d

<latexit sha1_base64="FQfYLw4/OHetINiWucIDKLc2VFM="></latexit>

�✓s=2.70±0.3mas

<latexit sha1_base64="19q8hMq6wwmwJcBSZBpQIPb+wvc="></latexit>

Vapp⇡(4.0±0.4) c

GW observ.:
If CB along 

<latexit sha1_base64="MdLHW2ayRCzY4GzLbStXIt9L6+8=">AAAB73icbVDLSsNAFL3xWesrKrhxM1gEVyURUZelbly4aME+oClhMp20QyeTODMplNDvcCPiRsGFf+HCX3Djtzh9bNp6YOBwzhnuPTdIOFPacX6sldW19Y3N3FZ+e2d3b98+OKyrOJWE1kjMY9kMsKKcCVrTTHPaTCTFUcBpI+jfjv3GgErFYvGghwltR7grWMgI1kbybdsbUILu/cyTESozMfLtglN0JkDLxJ2RQum4+ss+y18V3/72OjFJIyo04Vipluskup1hqRnhdJT3UkUTTPq4S7PJviN0ZqQOCmNpntBoos7lcKTUMApMMsK6pxa9sfif10p1eNPOmEhSTQWZDgpTjnSMxuVRh0lKNB8agolkZkNEelhios2J8qa6u1h0mdQviu5V8bJqblCGKXJwAqdwDi5cQwnuoAI1IDCAZ3iDd+vRerJerNdpdMWa/TmCOVgff0nQkm0=</latexit>

~LBin
<latexit sha1_base64="xwVgoL75tb4FfXIal3on8m6u/nU=">AAACBHicbVBLSwMxGMzWV62vqkdFUkvBg5TdItqLUPTizRbsA7qlZLPZNjT7IPlWKKVHvfhXvIgIRcGzf8Hf4J8wbb20dSAwzExIZpxIcAWm+W0klpZXVteS66mNza3tnfTuXk2FsaSsSkMRyoZDFBM8YFXgIFgjkoz4jmB1p3c99uv3TCoeBnfQj1jLJ52Ae5wS0FI7nbOhy4C0B7b08a2jhnbm0s4Uinbk44J9OlZd1mmns2benAAvEuuPZEuHo8rPw9Go3E5/2W5IY58FQAVRqmmZEbQGRAKngg1TdqxYRGiPdNhgUmKIc1pysRdKfQLAE3UmR3yl+r6jkz6Brpr3xuJ/XjMGr9ga8CCKgQV0+pAXCwwhHi+CXS4ZBdHXhFDJ9Q8x7RJJKOjdUrq6NV90kdQKees8f1bRG1yhKZLoAB2jE2ShC1RCN6iMqoiiJ/SC3tGH8Wg8G6/G2zSaMP7u7KMZGJ+/D9qZ/w==</latexit>

✓Obs=28± 2 deg

<latexit sha1_base64="IUsHcC6/gpSS8chPFQ49fKl/8+E="></latexit>

✓ = 27.8± 4 deg

{CB 
model}
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trust an observation
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One should never
trust an observation

Until it is
corroborated

by theory
WHOSE THEORY ??
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Much less easy to explain
is the single observation 52 
days after the burst of an 
additional radio component 
0.28 mas northeast of the 
main AG. This component 
requires a high average 
velocity of 19c and cannot 
be readily explained by any 
of the standard models.
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<latexit sha1_base64="oWprYrmGG3CPI5ForShIzCZ2l0M=">AAAB+nicbVDLSgMxFM3UVx1foy67CRbBhZSZIiqKWBTBZQX7gE4pmUymDU1mhiRTKGMX/oouRNwo+A/6B+LfmD42bT0QOJxzwr3nejGjUtn2r5FZWFxaXsmummvrG5tb1vZOVUaJwKSCIxaJuockYTQkFUUVI/VYEMQ9Rmpe93ro13pESBqF96ofkyZH7ZAGFCOlpZaVS13B4U2P+iTE5Gzgnhdt99CVtM1Ry8rbBXsEOE+cCclffpkX8fOPWW5Z364f4YSTUGGGpGw4dqyaKRKKYkYGpptIEiPcRW2SjlYfwH0t+TCIhH6hgiN1Koe4lH3u6SRHqiNnva H4n9dIVHDaTGkYJ0o3Gw8KEgZVBId3gD4VBCvW1wRhQfWGEHeQQFjpa5m6ujNbdJ5UiwXnuHB0Z+dLV2CMLMiBPXAAHHACSuAWlEEFYPAIXsA7+DAejCfj1XgbRzPG5M8umILx+QdYRpZI</latexit>

Evidence : 20�



SEEING IS BELIEVING



SEEING IS BELIEVING



\cite{Taylor2004}

SEEING IS BELIEVING





In Astrophysics standard 
theories never die, only the 

proponents of  
“non-standard wiews” Do





STOP













CB Model objects 

GRB or LLGRB gamma rays, T_{90}>2 s 
Produced by Type Ic SNe  
AG Produced by SR from CB 

SGRBs. Short. T_{90|<2 s. Hardest of them: SHBs 
Produced by NS/NS mergers 
AG produced by Pulsar Wind Nebula, with universal shape 

SN-less GRBs are a “Glow” with PWN universal shape 
Accreting NS -> quark star? 

XRF is a GRB seen at large angle 

LL GRBs, high energy but off-axis  Low Luminosity 
O GRBs, closer to axis 

In the CB model GRBs produce two main types of extragalactic X-ray transients:  
X-ray flashes , which are narrowly beamed LGRBs viewed far off axis [130], and 
fast X-ray transients (XRTs) which are emissions from a wind nebula powered by 
a newly-born millisecond pulsar in a binary neutron-star merger (are these not 
SHBs?) and in SN-less LGRBs [130].  



�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer

<latexit sha1_base64="n/+WholP9RZXUaG7DZjoKYL4xCo=">AAACE3icbVDLSgMxFM34tr6qLt0ERRAsZUaLCiKIblz5QKtCp5RMJm1Dk5khuSPWYcCfcOOvuBFxoYK4FgR/xfSxaeuBwOGcc7m5x4sE12Db39bQ8Mjo2PjEZGZqemZ2Lju/cKnDWFFWpKEI1bVHNBM8YEXgINh1pBiRnmBXXuOw5V/dMKV5GFxAM2JlSWoBr3JKwEiVbMG/rSSukvj8ON1L3BqRkrg512 cCiBuaSeys36XUzfnQyZ14Oq1kV+y83QYeJE6XrOzv/n7d/2yq00r2zfVDGksWABVE65JjR1BOiAJOBUszbqxZRGiD1FjSvinFq0bycTVU5gWA22pPjkitm9IzSUmgrvu9lvifV4qhulNOeBDFwALaWVSNBYYQtwrCPleMgmgaQqji5oeY1okiFEyNGXO603/oILncyDtb+cKZ6eAAdTCBltAyWkMO2kb76AidoiKi6BE9o3f0YT1YT9aL9dqJDlndmUXUA+vzD/sQoeU=</latexit>

dxSN =
� �

1 + z
c dtObs

<latexit sha1_base64="+H6u+k40IioHqU3TsXqggu+eLzQ=">AAACEXicbVDLSgMxAMzWV62v+jp5CRalotTdIupFKC2CNyvYB3RryWazbWiyuyRZoZb9ChH8FS8iXiz4Bf6N6eNS60BgmJmQzDgho1KZ5o+RmJtfWFxKLqdWVtfWN9KbW1UZRAKTCg5YIOoOkoRRn1QUVYzUQ0EQdxipOd3S0K89EiFp4N+rXkiaHLV96lGMlJZa6fz1g91GnKNW3xYc3joyvrJdwhSyT6atUjE+zVrHT0etdMbMmSPAWWJNSKZwuFOLX2q75VZ6YLsBjjjxFWZIyoZlhqrZR0JRzEicsiNJQoS7qE36o0YxPNCSC71A6OMrOFKncohL2eOOTnKkOvKvNxT/8xqR8i6bfeqHkSI+Hj/kRQyqAA7ngS4VBCvW0wRhQfUPIe4ggbDSI6Z0detv0VlSzees89zZnd6gCMZIgj2wD7LAAhegAG5AGVQABq/gHXyBgfFsvBkfxuc4mjAmd7bBFIzvX3lunjA=</latexit>

E�
Obs

= �E�
CB

/(1 + z)

<latexit sha1_base64="5Xjq1J9lsG8f1zCEFRz+sVnRqFE=">AAAB5XicbVDJSgNBFHwTtzhuox69NAbBU5gRUS/BoBePEcwCSQg9PT1Jk56F7jdCCPkELyJeFDz4MfoH4t/YWS5JLHhQVNWjX7WfSqHRdX+t3Mrq2vpGftPe2t7Z3XP2D2o6yRTjVZbIRDV8qrkUMa+iQMkbqeI08iWv+/3bsV9/5EqLJH7AQcrbEe3GIhSMopEarYBLpKTUcQpu0Z2ALBNvRgrXX3Yp/fyxKx3nuxUkLIt4jExSrZuem2J7SBUKJvnIbmWap5T1aZcPJ1eOyImRAhImykyMZKLO5Wik9SDyTTKi2NOL3lj8z2tmGF61hyJOM+Qxmz4UZpJgQsaVSSAUZygHhlCmhLmQsB5VlKH5GNtU9xaLLpPaWdG7KJ7fu4XyDUyRhyM4hlPw4BLKcAcVqAIDCc/wBu9W13qyXqzXaTRnzXYOYQ7Wxx+NG45+</latexit>

� =<latexit sha1_base64="xu2ZERUxMUwkyaKHo0tSTwXPK+c=">AAACDHicbVDLSgMxFM3UV62vquDGTWoVKmiZEVGXRTcuK9gHNKVk0rQNZiZDckcopb/gxq2f4UbUjYL4C/6BO3/B9LFp9UDg5NxzSc7xIykMuO6Xk5iZnZtfSC6mlpZXVtfS6xtlo2LNeIkpqXTVp4ZLEfISCJC8GmlOA1/yin9zMZhXbrk2QoXX0I14PaDtULQEo2ClRvqw5xFlDZi0aRBQTA5yHskckgzxOVByQJgyNQIde6nv9xvprJt3h8B/iTcm2ULh5/tl62G32Eh/kqZiccBDYJIaU/PcCOo9qkEwyfspEhseUXZD27w3DNPHe1Zq4pbS9oSAh+qEjwbGdAPfOgMKHTM9G4j/zWoxtM7qPRFGMfCQjR5qxRKDwoNmcFNozkB2LaFMC/tDzDpUUwa2v5SN7k0H/UvKR3nvJH98ZTs4RyMk0TbaQTnkoVNUQJeoiEqIoXv0hN7Qu3PnPDrPzuvImnDGO5toAs7HLxqInWI=</latexit>

1

� (1�� cos[✓])

Doppler



✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer

<latexit sha1_base64="n/+WholP9RZXUaG7DZjoKYL4xCo=">AAACE3icbVDLSgMxFM34tr6qLt0ERRAsZUaLCiKIblz5QKtCp5RMJm1Dk5khuSPWYcCfcOOvuBFxoYK4FgR/xfSxaeuBwOGcc7m5x4sE12Db39bQ8Mjo2PjEZGZqemZ2Lju/cKnDWFFWpKEI1bVHNBM8YEXgINh1pBiRnmBXXuOw5V/dMKV5GFxAM2JlSWoBr3JKwEiVbMG/rSSukvj8ON1L3BqRkrg512 cCiBuaSeys36XUzfnQyZ14Oq1kV+y83QYeJE6XrOzv/n7d/2yq00r2zfVDGksWABVE65JjR1BOiAJOBUszbqxZRGiD1FjSvinFq0bycTVU5gWA22pPjkitm9IzSUmgrvu9lvifV4qhulNOeBDFwALaWVSNBYYQtwrCPleMgmgaQqji5oeY1okiFEyNGXO603/oILncyDtb+cKZ6eAAdTCBltAyWkMO2kb76AidoiKi6BE9o3f0YT1YT9aL9dqJDlndmUXUA+vzD/sQoeU=</latexit>

dxSN =
� �

1 + z
c dtObs

<latexit sha1_base64="+H6u+k40IioHqU3TsXqggu+eLzQ=">AAACEXicbVDLSgMxAMzWV62v+jp5CRalotTdIupFKC2CNyvYB3RryWazbWiyuyRZoZb9ChH8FS8iXiz4Bf6N6eNS60BgmJmQzDgho1KZ5o+RmJtfWFxKLqdWVtfWN9KbW1UZRAKTCg5YIOoOkoRRn1QUVYzUQ0EQdxipOd3S0K89EiFp4N+rXkiaHLV96lGMlJZa6fz1g91GnKNW3xYc3joyvrJdwhSyT6atUjE+zVrHT0etdMbMmSPAWWJNSKZwuFOLX2q75VZ6YLsBjjjxFWZIyoZlhqrZR0JRzEicsiNJQoS7qE36o0YxPNCSC71A6OMrOFKncohL2eOOTnKkOvKvNxT/8xqR8i6bfeqHkSI+Hj/kRQyqAA7ngS4VBCvW0wRhQfUPIe4ggbDSI6Z0detv0VlSzees89zZnd6gCMZIgj2wD7LAAhegAG5AGVQABq/gHXyBgfFsvBkfxuc4mjAmd7bBFIzvX3lunjA=</latexit>

E�
Obs

= �E�
CB

/(1 + z)

<latexit sha1_base64="5Xjq1J9lsG8f1zCEFRz+sVnRqFE=">AAAB5XicbVDJSgNBFHwTtzhuox69NAbBU5gRUS/BoBePEcwCSQg9PT1Jk56F7jdCCPkELyJeFDz4MfoH4t/YWS5JLHhQVNWjX7WfSqHRdX+t3Mrq2vpGftPe2t7Z3XP2D2o6yRTjVZbIRDV8qrkUMa+iQMkbqeI08iWv+/3bsV9/5EqLJH7AQcrbEe3GIhSMopEarYBLpKTUcQpu0Z2ALBNvRgrXX3Yp/fyxKx3nuxUkLIt4jExSrZuem2J7SBUKJvnIbmWap5T1aZcPJ1eOyImRAhImykyMZKLO5Wik9SDyTTKi2NOL3lj8z2tmGF61hyJOM+Qxmz4UZpJgQsaVSSAUZygHhlCmhLmQsB5VlKH5GNtU9xaLLpPaWdG7KJ7fu4XyDUyRhyM4hlPw4BLKcAcVqAIDCc/wBu9W13qyXqzXaTRnzXYOYQ7Wxx+NG45+</latexit>

� =<latexit sha1_base64="xu2ZERUxMUwkyaKHo0tSTwXPK+c=">AAACDHicbVDLSgMxFM3UV62vquDGTWoVKmiZEVGXRTcuK9gHNKVk0rQNZiZDckcopb/gxq2f4UbUjYL4C/6BO3/B9LFp9UDg5NxzSc7xIykMuO6Xk5iZnZtfSC6mlpZXVtfS6xtlo2LNeIkpqXTVp4ZLEfISCJC8GmlOA1/yin9zMZhXbrk2QoXX0I14PaDtULQEo2ClRvqw5xFlDZi0aRBQTA5yHskckgzxOVByQJgyNQIde6nv9xvprJt3h8B/iTcm2ULh5/tl62G32Eh/kqZiccBDYJIaU/PcCOo9qkEwyfspEhseUXZD27w3DNPHe1Zq4pbS9oSAh+qEjwbGdAPfOgMKHTM9G4j/zWoxtM7qPRFGMfCQjR5qxRKDwoNmcFNozkB2LaFMC/tDzDpUUwa2v5SN7k0H/UvKR3nvJH98ZTs4RyMk0TbaQTnkoVNUQJeoiEqIoXv0hN7Qu3PnPDrPzuvImnDGO5toAs7HLxqInWI=</latexit>

1

� (1�� cos[✓])

Doppler



✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer
dn

d⌦
OBS

= �2
dn

d⌦
CB

<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>

<latexit sha1_base64="n/+WholP9RZXUaG7DZjoKYL4xCo=">AAACE3icbVDLSgMxFM34tr6qLt0ERRAsZUaLCiKIblz5QKtCp5RMJm1Dk5khuSPWYcCfcOOvuBFxoYK4FgR/xfSxaeuBwOGcc7m5x4sE12Db39bQ8Mjo2PjEZGZqemZ2Lju/cKnDWFFWpKEI1bVHNBM8YEXgINh1pBiRnmBXXuOw5V/dMKV5GFxAM2JlSWoBr3JKwEiVbMG/rSSukvj8ON1L3BqRkrg512 cCiBuaSeys36XUzfnQyZ14Oq1kV+y83QYeJE6XrOzv/n7d/2yq00r2zfVDGksWABVE65JjR1BOiAJOBUszbqxZRGiD1FjSvinFq0bycTVU5gWA22pPjkitm9IzSUmgrvu9lvifV4qhulNOeBDFwALaWVSNBYYQtwrCPleMgmgaQqji5oeY1okiFEyNGXO603/oILncyDtb+cKZ6eAAdTCBltAyWkMO2kb76AidoiKi6BE9o3f0YT1YT9aL9dqJDlndmUXUA+vzD/sQoeU=</latexit>

dxSN =
� �

1 + z
c dtObs

<latexit sha1_base64="+H6u+k40IioHqU3TsXqggu+eLzQ=">AAACEXicbVDLSgMxAMzWV62v+jp5CRalotTdIupFKC2CNyvYB3RryWazbWiyuyRZoZb9ChH8FS8iXiz4Bf6N6eNS60BgmJmQzDgho1KZ5o+RmJtfWFxKLqdWVtfWN9KbW1UZRAKTCg5YIOoOkoRRn1QUVYzUQ0EQdxipOd3S0K89EiFp4N+rXkiaHLV96lGMlJZa6fz1g91GnKNW3xYc3joyvrJdwhSyT6atUjE+zVrHT0etdMbMmSPAWWJNSKZwuFOLX2q75VZ6YLsBjjjxFWZIyoZlhqrZR0JRzEicsiNJQoS7qE36o0YxPNCSC71A6OMrOFKncohL2eOOTnKkOvKvNxT/8xqR8i6bfeqHkSI+Hj/kRQyqAA7ngS4VBCvW0wRhQfUPIe4ggbDSI6Z0detv0VlSzees89zZnd6gCMZIgj2wD7LAAhegAG5AGVQABq/gHXyBgfFsvBkfxuc4mjAmd7bBFIzvX3lunjA=</latexit>

E�
Obs

= �E�
CB

/(1 + z)

<latexit sha1_base64="5Xjq1J9lsG8f1zCEFRz+sVnRqFE=">AAAB5XicbVDJSgNBFHwTtzhuox69NAbBU5gRUS/BoBePEcwCSQg9PT1Jk56F7jdCCPkELyJeFDz4MfoH4t/YWS5JLHhQVNWjX7WfSqHRdX+t3Mrq2vpGftPe2t7Z3XP2D2o6yRTjVZbIRDV8qrkUMa+iQMkbqeI08iWv+/3bsV9/5EqLJH7AQcrbEe3GIhSMopEarYBLpKTUcQpu0Z2ALBNvRgrXX3Yp/fyxKx3nuxUkLIt4jExSrZuem2J7SBUKJvnIbmWap5T1aZcPJ1eOyImRAhImykyMZKLO5Wik9SDyTTKi2NOL3lj8z2tmGF61hyJOM+Qxmz4UZpJgQsaVSSAUZygHhlCmhLmQsB5VlKH5GNtU9xaLLpPaWdG7KJ7fu4XyDUyRhyM4hlPw4BLKcAcVqAIDCc/wBu9W13qyXqzXaTRnzXYOYQ7Wxx+NG45+</latexit>

� =<latexit sha1_base64="xu2ZERUxMUwkyaKHo0tSTwXPK+c=">AAACDHicbVDLSgMxFM3UV62vquDGTWoVKmiZEVGXRTcuK9gHNKVk0rQNZiZDckcopb/gxq2f4UbUjYL4C/6BO3/B9LFp9UDg5NxzSc7xIykMuO6Xk5iZnZtfSC6mlpZXVtfS6xtlo2LNeIkpqXTVp4ZLEfISCJC8GmlOA1/yin9zMZhXbrk2QoXX0I14PaDtULQEo2ClRvqw5xFlDZi0aRBQTA5yHskckgzxOVByQJgyNQIde6nv9xvprJt3h8B/iTcm2ULh5/tl62G32Eh/kqZiccBDYJIaU/PcCOo9qkEwyfspEhseUXZD27w3DNPHe1Zq4pbS9oSAh+qEjwbGdAPfOgMKHTM9G4j/zWoxtM7qPRFGMfCQjR5qxRKDwoNmcFNozkB2LaFMC/tDzDpUUwa2v5SN7k0H/UvKR3nvJH98ZTs4RyMk0TbaQTnkoVNUQJeoiEqIoXv0hN7Qu3PnPDrPzuvImnDGO5toAs7HLxqInWI=</latexit>

1

� (1�� cos[✓])

Doppler



✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>
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dn

d⌦
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dn

d⌦
CB

<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>

CB

<latexit sha1_base64="n/+WholP9RZXUaG7DZjoKYL4xCo=">AAACE3icbVDLSgMxFM34tr6qLt0ERRAsZUaLCiKIblz5QKtCp5RMJm1Dk5khuSPWYcCfcOOvuBFxoYK4FgR/xfSxaeuBwOGcc7m5x4sE12Db39bQ8Mjo2PjEZGZqemZ2Lju/cKnDWFFWpKEI1bVHNBM8YEXgINh1pBiRnmBXXuOw5V/dMKV5GFxAM2JlSWoBr3JKwEiVbMG/rSSukvj8ON1L3BqRkrg512 cCiBuaSeys36XUzfnQyZ14Oq1kV+y83QYeJE6XrOzv/n7d/2yq00r2zfVDGksWABVE65JjR1BOiAJOBUszbqxZRGiD1FjSvinFq0bycTVU5gWA22pPjkitm9IzSUmgrvu9lvifV4qhulNOeBDFwALaWVSNBYYQtwrCPleMgmgaQqji5oeY1okiFEyNGXO603/oILncyDtb+cKZ6eAAdTCBltAyWkMO2kb76AidoiKi6BE9o3f0YT1YT9aL9dqJDlndmUXUA+vzD/sQoeU=</latexit>

dxSN =
� �

1 + z
c dtObs

<latexit sha1_base64="+H6u+k40IioHqU3TsXqggu+eLzQ=">AAACEXicbVDLSgMxAMzWV62v+jp5CRalotTdIupFKC2CNyvYB3RryWazbWiyuyRZoZb9ChH8FS8iXiz4Bf6N6eNS60BgmJmQzDgho1KZ5o+RmJtfWFxKLqdWVtfWN9KbW1UZRAKTCg5YIOoOkoRRn1QUVYzUQ0EQdxipOd3S0K89EiFp4N+rXkiaHLV96lGMlJZa6fz1g91GnKNW3xYc3joyvrJdwhSyT6atUjE+zVrHT0etdMbMmSPAWWJNSKZwuFOLX2q75VZ6YLsBjjjxFWZIyoZlhqrZR0JRzEicsiNJQoS7qE36o0YxPNCSC71A6OMrOFKncohL2eOOTnKkOvKvNxT/8xqR8i6bfeqHkSI+Hj/kRQyqAA7ngS4VBCvW0wRhQfUPIe4ggbDSI6Z0detv0VlSzees89zZnd6gCMZIgj2wD7LAAhegAG5AGVQABq/gHXyBgfFsvBkfxuc4mjAmd7bBFIzvX3lunjA=</latexit>

E�
Obs

= �E�
CB

/(1 + z)

<latexit sha1_base64="5Xjq1J9lsG8f1zCEFRz+sVnRqFE=">AAAB5XicbVDJSgNBFHwTtzhuox69NAbBU5gRUS/BoBePEcwCSQg9PT1Jk56F7jdCCPkELyJeFDz4MfoH4t/YWS5JLHhQVNWjX7WfSqHRdX+t3Mrq2vpGftPe2t7Z3XP2D2o6yRTjVZbIRDV8qrkUMa+iQMkbqeI08iWv+/3bsV9/5EqLJH7AQcrbEe3GIhSMopEarYBLpKTUcQpu0Z2ALBNvRgrXX3Yp/fyxKx3nuxUkLIt4jExSrZuem2J7SBUKJvnIbmWap5T1aZcPJ1eOyImRAhImykyMZKLO5Wik9SDyTTKi2NOL3lj8z2tmGF61hyJOM+Qxmz4UZpJgQsaVSSAUZygHhlCmhLmQsB5VlKH5GNtU9xaLLpPaWdG7KJ7fu4XyDUyRhyM4hlPw4BLKcAcVqAIDCc/wBu9W13qyXqzXaTRnzXYOYQ7Wxx+NG45+</latexit>

� =<latexit sha1_base64="xu2ZERUxMUwkyaKHo0tSTwXPK+c=">AAACDHicbVDLSgMxFM3UV62vquDGTWoVKmiZEVGXRTcuK9gHNKVk0rQNZiZDckcopb/gxq2f4UbUjYL4C/6BO3/B9LFp9UDg5NxzSc7xIykMuO6Xk5iZnZtfSC6mlpZXVtfS6xtlo2LNeIkpqXTVp4ZLEfISCJC8GmlOA1/yin9zMZhXbrk2QoXX0I14PaDtULQEo2ClRvqw5xFlDZi0aRBQTA5yHskckgzxOVByQJgyNQIde6nv9xvprJt3h8B/iTcm2ULh5/tl62G32Eh/kqZiccBDYJIaU/PcCOo9qkEwyfspEhseUXZD27w3DNPHe1Zq4pbS9oSAh+qEjwbGdAPfOgMKHTM9G4j/zWoxtM7qPRFGMfCQjR5qxRKDwoNmcFNozkB2LaFMC/tDzDpUUwa2v5SN7k0H/UvKR3nvJH98ZTs4RyMk0TbaQTnkoVNUQJeoiEqIoXv0hN7Qu3PnPDrPzuvImnDGO5toAs7HLxqInWI=</latexit>

1

� (1�� cos[✓])

Doppler



✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer
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�[✓, �0 = 103]
<latexit sha1_base64="OD/6kcKl3aqpMTt6bTBB5tTl2CU="></latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit>

1o
<latexit sha1_base64="C9GebwhIk66Dw8gXQqfHcmhCaaU=">AAAB5XicdVDLSsNAFL3xWeOr6tLNYBFchaStVRdi0Y3LCsZW2lom00k7dJIJMxOhhIJf4EZxpfg5+gv+jUmrYEUPXDiccy734UWcKW3bH8bM7Nz8wmJuyVxeWV1bz29sXikRS0JdIriQDQ8ryllIXc00p41IUhx4nNa9wVnm12+pVEyEl3oY0XaAeyHzGcE6la6dm6QlAyRGnXzBsewxkG05pXKxVMqIvV+plNG3VTh5M4/vAKDWyb+3uoLEAQ014VippmNHup1gqRnhdGS2YkUjTAa4R5PxmiO0m0pd5AuZVqjRWJ3K4UCpYeClyQDrvvrtZeJfXjPW/mE7YWEUaxqSySA/5kgLlN2MukxSovkwJZhIlm6ISB9LTHT6GfPn6f8Tt2gdWfaFXaiewgQ52IYd2AMHDqAK51ADFwgE8ADP8GL0jXvj0XiaRGeMr54tmILx+glDDI2T</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit>

dn

d⌦
OBS

= �2
dn

d⌦
CB

<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>

CB

<latexit sha1_base64="n/+WholP9RZXUaG7DZjoKYL4xCo=">AAACE3icbVDLSgMxFM34tr6qLt0ERRAsZUaLCiKIblz5QKtCp5RMJm1Dk5khuSPWYcCfcOOvuBFxoYK4FgR/xfSxaeuBwOGcc7m5x4sE12Db39bQ8Mjo2PjEZGZqemZ2Lju/cKnDWFFWpKEI1bVHNBM8YEXgINh1pBiRnmBXXuOw5V/dMKV5GFxAM2JlSWoBr3JKwEiVbMG/rSSukvj8ON1L3BqRkrg512 cCiBuaSeys36XUzfnQyZ14Oq1kV+y83QYeJE6XrOzv/n7d/2yq00r2zfVDGksWABVE65JjR1BOiAJOBUszbqxZRGiD1FjSvinFq0bycTVU5gWA22pPjkitm9IzSUmgrvu9lvifV4qhulNOeBDFwALaWVSNBYYQtwrCPleMgmgaQqji5oeY1okiFEyNGXO603/oILncyDtb+cKZ6eAAdTCBltAyWkMO2kb76AidoiKi6BE9o3f0YT1YT9aL9dqJDlndmUXUA+vzD/sQoeU=</latexit>

dxSN =
� �

1 + z
c dtObs

<latexit sha1_base64="+H6u+k40IioHqU3TsXqggu+eLzQ=">AAACEXicbVDLSgMxAMzWV62v+jp5CRalotTdIupFKC2CNyvYB3RryWazbWiyuyRZoZb9ChH8FS8iXiz4Bf6N6eNS60BgmJmQzDgho1KZ5o+RmJtfWFxKLqdWVtfWN9KbW1UZRAKTCg5YIOoOkoRRn1QUVYzUQ0EQdxipOd3S0K89EiFp4N+rXkiaHLV96lGMlJZa6fz1g91GnKNW3xYc3joyvrJdwhSyT6atUjE+zVrHT0etdMbMmSPAWWJNSKZwuFOLX2q75VZ6YLsBjjjxFWZIyoZlhqrZR0JRzEicsiNJQoS7qE36o0YxPNCSC71A6OMrOFKncohL2eOOTnKkOvKvNxT/8xqR8i6bfeqHkSI+Hj/kRQyqAA7ngS4VBCvW0wRhQfUPIe4ggbDSI6Z0detv0VlSzees89zZnd6gCMZIgj2wD7LAAhegAG5AGVQABq/gHXyBgfFsvBkfxuc4mjAmd7bBFIzvX3lunjA=</latexit>

E�
Obs

= �E�
CB

/(1 + z)

<latexit sha1_base64="5Xjq1J9lsG8f1zCEFRz+sVnRqFE=">AAAB5XicbVDJSgNBFHwTtzhuox69NAbBU5gRUS/BoBePEcwCSQg9PT1Jk56F7jdCCPkELyJeFDz4MfoH4t/YWS5JLHhQVNWjX7WfSqHRdX+t3Mrq2vpGftPe2t7Z3XP2D2o6yRTjVZbIRDV8qrkUMa+iQMkbqeI08iWv+/3bsV9/5EqLJH7AQcrbEe3GIhSMopEarYBLpKTUcQpu0Z2ALBNvRgrXX3Yp/fyxKx3nuxUkLIt4jExSrZuem2J7SBUKJvnIbmWap5T1aZcPJ1eOyImRAhImykyMZKLO5Wik9SDyTTKi2NOL3lj8z2tmGF61hyJOM+Qxmz4UZpJgQsaVSSAUZygHhlCmhLmQsB5VlKH5GNtU9xaLLpPaWdG7KJ7fu4XyDUyRhyM4hlPw4BLKcAcVqAIDCc/wBu9W13qyXqzXaTRnzXYOYQ7Wxx+NG45+</latexit>

� =<latexit sha1_base64="xu2ZERUxMUwkyaKHo0tSTwXPK+c=">AAACDHicbVDLSgMxFM3UV62vquDGTWoVKmiZEVGXRTcuK9gHNKVk0rQNZiZDckcopb/gxq2f4UbUjYL4C/6BO3/B9LFp9UDg5NxzSc7xIykMuO6Xk5iZnZtfSC6mlpZXVtfS6xtlo2LNeIkpqXTVp4ZLEfISCJC8GmlOA1/yin9zMZhXbrk2QoXX0I14PaDtULQEo2ClRvqw5xFlDZi0aRBQTA5yHskckgzxOVByQJgyNQIde6nv9xvprJt3h8B/iTcm2ULh5/tl62G32Eh/kqZiccBDYJIaU/PcCOo9qkEwyfspEhseUXZD27w3DNPHe1Zq4pbS9oSAh+qEjwbGdAPfOgMKHTM9G4j/zWoxtM7qPRFGMfCQjR5qxRKDwoNmcFNozkB2LaFMC/tDzDpUUwa2v5SN7k0H/UvKR3nvJH98ZTs4RyMk0TbaQTnkoVNUQJeoiEqIoXv0hN7Qu3PnPDrPzuvImnDGO5toAs7HLxqInWI=</latexit>

1

� (1�� cos[✓])

Doppler



<latexit sha1_base64="OOLqVnQIQNfk78mdULKG+tnWvkY="></latexit>

⇧=
2 �2

0 ✓
2

(1+�4
0 ✓

4)
<latexit sha1_base64="EbuXhZVLDmiSHpUw7BeY2s+Zc3E=">AAAB4nicbVDLSsNAFL3xWeOr6tLNYBFclURE3YhFNy4rmLbQljKZTNqhk2SYuRFK6Q+4EXGj4M6P0T8Q/8ak7aatBy4czjmXuWd8JYVBx/m1lpZXVtfWCxv25tb2zm5xb79mklQz7rFEJrrhU8OliLmHAiVvKM1p5Ete9/u3uV9/5NqIJH7AgeLtiHZjEQpGMZM80qoKu1MsOWVnDLJI3CkpXX/ZV+rzx652it+tIGFpxGNkkhrTdB2F7SHVKJjkI7uVGq4o69MuH45PHJHjTApImOhsYiRjdSZHI2MGkZ8lI4o9M+/l4n9eM8Xwsj0UsUqRx2zyUJhKggnJ+5JAaM5QDjJCmRbZhYT1qKYMs1/Jq7vzRRdJ7bTsnpfP7p1S5QYmKMAhHMEJuHABFbiDKnjAQMAzvMG7FVhP1ov1OokuWdOdA5iB9fEH2TSM3A==</latexit>

⇧

<latexit sha1_base64="aBhOt7Plpf7b+w8uwzjTDGofuLg=">AAAB5nicbVDLSgNBEOyJr7i+oh69DAbBU9gVUS9i0IvHCOYhSQizk9nskNkHM71CCPkFLyJeFAQ/Rv9A/Bt3k1ySWNBQVFUzXePGShq07V+SW1peWV3Lr1sbm1vbO4XdvZqJEs1FlUcq0g2XGaFkKKooUYlGrAULXCXqbv8m8+uPQhsZhfc4iEU7YL1QepIzTKUH2kJfILOsTqFol+wx6CJxpqR49WVdxp8/VqVT+G51I54EIkSumDFNx46xPWQaJVdiZLUSI2LG+6wnhuMzR/QolbrUi3Q6IdKxOpNjgTGDwE2TAUPfzHuZ+J/XTNC7aA9lGCcoQj55yEsUxYhmnWlXasFRDVLCuJbphZT7TDOO6c9k1Z35ooukdlJyzkqnd3axfA0T5OEADuEYHDiHMtxCBarAIYBneIN34pMn8kJeJ9Ecme7swwzIxx+Ibo5r</latexit>
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<latexit sha1_base64="uui9dXkGair13Q7P+EeduvchZ3o=">AAAB73icbVDLSsNAFL2prxpfUZeKBIvgqiQq6kYounHZgn1AW8NkOmmHziRxZlIopUu/wY2IGwX/oJ/gL/gN/oSTtpu2Hhg4nHOGe8/1Y0alcpwfI7O0vLK6ll03Nza3tnes3b2KjBKBSRlHLBI1H0nCaEjKiipGarEgiPuMVP3uXepXe0RIGoUPqh+TJkftkAYUI6Ulz7IabcQ58pwb13k8N03Ts3JO3hnDXiTulOQKh6PS7/PRqOhZ341WhBNOQoUZkrLuOrFqDpBQFDMyNBuJJDHCXdQmg/G+Q/tESy07iIR+obLH6kwOcSn73NdJjlRHznup+J9XT1Rw3RzQME4UCfFkUJAwW0V2Wt5uUUGwYn1NEBZUb2jjDhIIK32itLo7X3SRVM7y7mX+oqRvcAsTZOEAjuEUXLiCAtxDEcqAoQev8AGfxpPxYrwZ75Noxpj+2YcZGF9//W6Q4Q==</latexit>

�0 = 103

<latexit sha1_base64="SJJqiqLbX5CR9R6XBhyG+en92tw="></latexit>

Max⇧ = ⇧[✓ = 1/�0] = 1

Most
probable
viewing
angle

<latexit sha1_base64="WC+5wvI3WmrBCu7Lah6fxkfEbSA=">AAAB83icdVDLSgMxFM3UV62v+ti5CRZBEMaZ0k7trujGZQX7gE4pmTRtQ5OZIbkj1NK/cOdGxI2C/+Ev9G9MW11U9EDgcM4J994TxIJrcJyplVpZXVvfSG9mtrZ3dvey+wd1HSWKshqNRKSaAdFM8JDVgINgzVgxIgPBGsHweuY37pnSPArvYBSztiT9kPc4JWCkTvbIhwEDgn3NJXYv/D6RknSyOcd23GLZKWLHdvMlzysZUvDKhaKHXduZI1c58c8fp5VRtZP99LsRTSQLgQqidct1YmiPiQJOBZtk/ESzmNAh6bPxfOcJPjVSF/ciZV4IeK4u5YjUeiQDk5QEBvq3NxP/8loJ9C7bYx7GCbCQLgb1EoEhwrMCcJcrRkGMDCFUcbMhpgOiCAVTU8ac/nMf/p/U87br2YVb08EVWiCNjtEJOkMuKqEKukFVVEMUPaBn9IbercR6sl6s10U0ZX3/OURLsD6+AI2jk5s=</latexit>

✓ ⇠ 1/�

POLARIZATION N. J. Shaviv, A. Dar, 
ApJ, 447, 863 (1995)

Linear
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<latexit sha1_base64="vWZYjxA/HdPql1pmuBKU8WYWi7U=">AAAB4nicbVBNS0JBFL3Pvuz1ZbVsMyRBK3mvTbWIxDYtDXoqqMi88T6dnPfBzDxBRGjfpmhV9H/qL/RvGp9u1A5cOJxzLnPP+IngSjvOr5VbW9/Y3Mpv2zu7e/sHhcOjmopTydBjsYhlw6cKBY/Q01wLbCQSaegLrPuDu6lfH6JUPI4e9SjBdkh7EQ84o9pItdYQGal0CkWn5GQgq8Sdk+Ltt33zDADVTuGn1Y1ZGmKkmaBKNV0n0e0xlZozgRO7lSpMKBvQHo6zGyfkzEhdEsTSTKRJpi7kaKjUKPRNMqS6r5a9qfif10x1cNUe8yhJNUZs9lCQCqJjMi1Mulwi02JkCGWSmwsJ61NJmTbfYpvq7nLRVeJdlK5LzoNTLFdghjycwCmcgwuXUIZ7qIIHDJ7gFT7g00LrxXqz3mfRnDXfOYYFWF9/oT+L+Q==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit>
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<latexit sha1_base64="vWZYjxA/HdPql1pmuBKU8WYWi7U=">AAAB4nicbVBNS0JBFL3Pvuz1ZbVsMyRBK3mvTbWIxDYtDXoqqMi88T6dnPfBzDxBRGjfpmhV9H/qL/RvGp9u1A5cOJxzLnPP+IngSjvOr5VbW9/Y3Mpv2zu7e/sHhcOjmopTydBjsYhlw6cKBY/Q01wLbCQSaegLrPuDu6lfH6JUPI4e9SjBdkh7EQ84o9pItdYQGal0CkWn5GQgq8Sdk+Ltt33zDADVTuGn1Y1ZGmKkmaBKNV0n0e0xlZozgRO7lSpMKBvQHo6zGyfkzEhdEsTSTKRJpi7kaKjUKPRNMqS6r5a9qfif10x1cNUe8yhJNUZs9lCQCqJjMi1Mulwi02JkCGWSmwsJ61NJmTbfYpvq7nLRVeJdlK5LzoNTLFdghjycwCmcgwuXUIZ7qIIHDJ7gFT7g00LrxXqz3mfRnDXfOYYFWF9/oT+L+Q==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit>
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<latexit sha1_base64="vWZYjxA/HdPql1pmuBKU8WYWi7U=">AAAB4nicbVBNS0JBFL3Pvuz1ZbVsMyRBK3mvTbWIxDYtDXoqqMi88T6dnPfBzDxBRGjfpmhV9H/qL/RvGp9u1A5cOJxzLnPP+IngSjvOr5VbW9/Y3Mpv2zu7e/sHhcOjmopTydBjsYhlw6cKBY/Q01wLbCQSaegLrPuDu6lfH6JUPI4e9SjBdkh7EQ84o9pItdYQGal0CkWn5GQgq8Sdk+Ltt33zDADVTuGn1Y1ZGmKkmaBKNV0n0e0xlZozgRO7lSpMKBvQHo6zGyfkzEhdEsTSTKRJpi7kaKjUKPRNMqS6r5a9qfif10x1cNUe8yhJNUZs9lCQCqJjMi1Mulwi02JkCGWSmwsJ61NJmTbfYpvq7nLRVeJdlK5LzoNTLFdghjycwCmcgwuXUIZ7qIIHDJ7gFT7g00LrxXqz3mfRnDXfOYYFWF9/oT+L+Q==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit>
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<latexit sha1_base64="vWZYjxA/HdPql1pmuBKU8WYWi7U=">AAAB4nicbVBNS0JBFL3Pvuz1ZbVsMyRBK3mvTbWIxDYtDXoqqMi88T6dnPfBzDxBRGjfpmhV9H/qL/RvGp9u1A5cOJxzLnPP+IngSjvOr5VbW9/Y3Mpv2zu7e/sHhcOjmopTydBjsYhlw6cKBY/Q01wLbCQSaegLrPuDu6lfH6JUPI4e9SjBdkh7EQ84o9pItdYQGal0CkWn5GQgq8Sdk+Ltt33zDADVTuGn1Y1ZGmKkmaBKNV0n0e0xlZozgRO7lSpMKBvQHo6zGyfkzEhdEsTSTKRJpi7kaKjUKPRNMqS6r5a9qfif10x1cNUe8yhJNUZs9lCQCqJjMi1Mulwi02JkCGWSmwsJ61NJmTbfYpvq7nLRVeJdlK5LzoNTLFdghjycwCmcgwuXUIZ7qIIHDJ7gFT7g00LrxXqz3mfRnDXfOYYFWF9/oT+L+Q==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit><latexit sha1_base64="GiGizecObK8Kjz7mY97M1U9SIuA=">AAAB4nicbVDLTgJBEOzFF64v1KOXicTEE9n1Ih6MBC8eMXGBBAiZHXphZPaRmVkSQvgCLxpPGm9+jP6B8W8cHhfASjqpVFVnusZPBFfacX6tzNr6xuZWdtve2d3bP8gdHlVVnEqGHotFLOs+VSh4hJ7mWmA9kUhDX2DN799O/NoApeJx9KCHCbZC2o14wBnVRqo2B8hIuZ3LOwVnCrJK3DnJ33zZ18nnj11p576bnZilIUaaCapUw3US3RpRqTkTOLabqcKEsj7t4mh645icGalDgliaiTSZqgs5Gio1DH2TDKnuqWVvIv7nNVIdFFsjHiWpxojNHgpSQXRMJoVJh0tkWgwNoUxycyFhPSop0+ZbbFPdXS66SryLwlXBuXfypTLMkIUTOIVzcOESSnAHFfCAwSM8wxu8W2g9WS/W6yyaseY7x7AA6+MPgtKNbQ==</latexit>
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n(pulses) ⇠ 6
<latexit sha1_base64="XtljgtPboU14blB2J1oLfK3DsZM=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhkEmYmYgn5FREUV4q/4S/4N04fm7YeGDicc4Z77wkSzpR2nF+rsLK6tr5R3Cxtbe/s7tn7B48qTiWhHol5LFsBVpQzQT3NNKetRFIcBZw2g+Ht2G8+UalYLB70KKGdCPcFCxnB2khd+wiJaubLCCUpV1Tlp8hXLEIXXbvi1JwJ0DJxZ6RSL/tnrwDQ6No/fi8maUSFJhwr1XadRHcyLDUjnOYlP1U0wWSI+zSbrJ2jEyP1UBhL84RGE3UuhyOlRlFgkhHWA7XojcX/vHaqw6tOxkSSairIdFCYcqRjNO4A9ZikRPORIZhIZjZEZIAlJto0VTKnu4uHLhPvvHZdc+5NBTcwRRGOoQxVcOES6nAHDfCAQA5v8Alf1rP1Yr1bH9NowZr9OYQ5WN9/QFGSfQ==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit>
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<latexit sha1_base64="FnSEASjsfzp7U9bn2b8qPgurCcY=">AAACCnicbVDNSgMxGPy2/tX6V/XoJbQILZayq4h6KBRF8GYFawvdWrJp2oZmf0iyQl32Ebz4BL6DF8WT4sFX8G1Mfy5tHQgMMxOSGSfgTCrT/DUSC4tLyyvJ1dTa+sbmVnp75076oSC0Snzui7qDJeXMo1XFFKf1QFDsOpzWnP7F0K89UCGZ792qQUCbLu56rMMIVlpqpQuXOSb9vK0zqhU9lqy4FNkEc3Qd5yzzPjo+ivN2wRYuoqLbSmfNojkCmifWhGTLGfvgBQAqrfSP3fZJ6FJPEY6lbFhmoJoRFooRTuOUHUoaYNLHXRqNusRoX0tt1PGFPp5CI3Uqh10pB66jky5WPTnrDcX/vEaoOqfNiHlBqKhHxg91Qo6Uj4bDoDYTlCg+0AQTwfQPEelhgYnS86V0dWu26DypHhbPiuaNnuAcxkjCHmQgBxacQBmuoAJVIPAMb/AJX8aT8Wq8Gx/jaMKY3NmFKRjff61HmmQ=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit>

E� ⇠ 250MeV
<latexit sha1_base64="0MBhFYTnZWb8LwUQp7KXj2Jkyns=">AAAB93icbVDLSgMxFL1TX7W+Rl2Jm2AVXEiZKYi6K4rgRqjgtIVOKZk004YmM0OSEWop/oobxZXixrVLf8EPcW/62LR6IHA454R77wkSzpR2nG8rMze/sLiUXc6trK6tb9ibWxUVp5JQj8Q8lrUAK8pZRD3NNKe1RFIsAk6rQfdi6FfvqFQsjm51L6ENgdsRCxnB2khNe+ey6bexENhXTKDiseMf+VKga1pp2nmn4IyA/hJ3QvKl/Z+PTwAoN+0vvxWTVNBIE46VqrtOoht9LDUjnA5yfqpogkkXt2l/tPgAHRiphcJYmhdpNFKnclgo1ROBSQqsO2rWG4r/efVUh6eNPouSVNOIjAeFKUc6RsMWUItJSjTvGYKJZGZDRDpYYqJNVzlzujt76F/iFQtnBefGVHAOY2RhF/bgEFw4gRJcQRk8IPAAT/AKb9a99Wg9Wy/jaMaa/NmGKVjvv9LWlDg=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit>

dN(peak)

dt
=

O(104)

second
<latexit sha1_base64="IhaKq3OXxvGPUcuJj5kpdbXN48w=">AAACFXicbVBLSwMxGPzWZ62vqkcvwSLUS9kVofUgFL140grWFrq1ZLNpG5rdLElWKMv+Dy/+FS+KeFD06sm/Yvq4tHUgMMxMSGa8iDOlbfvHWlhcWl5Zzaxl1zc2t7ZzO7t3SsSS0BoRXMiGhxXlLKQ1zTSnjUhSHHic1r3+xdCvP1CpmAhv9SCirQB3Q9ZhBGsjtXOlxL8quDJAEcX9I1eYLPJ1epYkLsEcXacFx74/mRjDnKJEhH7azuXtoj0CmifOhOQr5d9vBADVdu7d9QWJAxpqwrFSTceOdCvBUjPCaZp1Y0UjTPq4S5NRrRQdGslHHSHNCTUaqVM5HCg1CDyTDLDuqVlvKP7nNWPdKbcSFkaxpiEZP9SJOdICDTdCPpOUaD4wBBPJzA8R6WGJiTZLZk11Z7boPKkdF0+L9o2Z4BzGyMA+HEABHChBBS6hCjUg8AQv8AGf1qP1bL1ab+PogjW5swdTsL7+AKsJoBQ=</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit>

n(pulses) ⇠ 6
<latexit sha1_base64="XtljgtPboU14blB2J1oLfK3DsZM=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhkEmYmYgn5FREUV4q/4S/4N04fm7YeGDicc4Z77wkSzpR2nF+rsLK6tr5R3Cxtbe/s7tn7B48qTiWhHol5LFsBVpQzQT3NNKetRFIcBZw2g+Ht2G8+UalYLB70KKGdCPcFCxnB2khd+wiJaubLCCUpV1Tlp8hXLEIXXbvi1JwJ0DJxZ6RSL/tnrwDQ6No/fi8maUSFJhwr1XadRHcyLDUjnOYlP1U0wWSI+zSbrJ2jEyP1UBhL84RGE3UuhyOlRlFgkhHWA7XojcX/vHaqw6tOxkSSairIdFCYcqRjNO4A9ZikRPORIZhIZjZEZIAlJto0VTKnu4uHLhPvvHZdc+5NBTcwRRGOoQxVcOES6nAHDfCAQA5v8Alf1rP1Yr1bH9NowZr9OYQ5WN9/QFGSfQ==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit>
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<latexit sha1_base64="FnSEASjsfzp7U9bn2b8qPgurCcY=">AAACCnicbVDNSgMxGPy2/tX6V/XoJbQILZayq4h6KBRF8GYFawvdWrJp2oZmf0iyQl32Ebz4BL6DF8WT4sFX8G1Mfy5tHQgMMxOSGSfgTCrT/DUSC4tLyyvJ1dTa+sbmVnp75076oSC0Snzui7qDJeXMo1XFFKf1QFDsOpzWnP7F0K89UCGZ792qQUCbLu56rMMIVlpqpQuXOSb9vK0zqhU9lqy4FNkEc3Qd5yzzPjo+ivN2wRYuoqLbSmfNojkCmifWhGTLGfvgBQAqrfSP3fZJ6FJPEY6lbFhmoJoRFooRTuOUHUoaYNLHXRqNusRoX0tt1PGFPp5CI3Uqh10pB66jky5WPTnrDcX/vEaoOqfNiHlBqKhHxg91Qo6Uj4bDoDYTlCg+0AQTwfQPEelhgYnS86V0dWu26DypHhbPiuaNnuAcxkjCHmQgBxacQBmuoAJVIPAMb/AJX8aT8Wq8Gx/jaMKY3NmFKRjff61HmmQ=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit>

⇠ ECCSN
<latexit sha1_base64="1D90spHp68+RTA62LD3YOW4O+Yc=">AAAB73icbVDLSgMxFL1TX7W+pgpu3ASL4KpM3ai7YhFcSYuOLXTKmEkzbWgyMyQZpQz9DzeKK8U/8Rfc+C2mj01bDwQO55xw77lBwpnSjvNj5VZW19Y38puFre2d3T27uP+g4lQS6pKYx7IVYEU5i6irmea0lUiKRcBpMxjUxn7ziUrF4uheDxPaEbgXsZARrI3k20VPMYGu/cyTAtVqd7cj3y45ZWcCtEwqM1KqHjZ+HwGg7tvfXjcmqaCRJhwr1a44ie5kWGpGOB0VvFTRBJMB7tFssvAInRipi8JYmhdpNFHnclgoNRSBSQqs+2rRG4v/ee1UhxedjEVJqmlEpoPClCMdo3F71GWSEs2HhmAimdkQkT6WmGhzo4KpXlksukzcs/Jl2WmYE1zBFHk4gmM4hQqcQxVuoA4uEHiGV/iAT0taL9ab9T6N5qzZnwOYg/X1B7aLkJc=</latexit><latexit sha1_base64="Bl5Ex5lC5OTQ1FaZXB+QrgBhNzY=">AAAB73icbVDLSsNAFL2pr1pfqYIbN4NFcFUSN+qutAiupEVjC00Jk+mkHTp5MDNRSuh/uFFcKS78Cxf+ghu/xelj09YDA4dzznDvuX7CmVSW9WPkVlbX1jfym4Wt7Z3dPbO4fy/jVBDqkJjHouVjSTmLqKOY4rSVCIpDn9OmP6iN/eYDFZLF0Z0aJrQT4l7EAkaw0pJnFl3JQnTlZa4IUa12ezPyzJJVtiZAy8SekVLlsPHLPqtfdc/8drsxSUMaKcKxlG3bSlQnw0Ixwumo4KaSJpgMcI9mk4VH6ERLXRTEQr9IoYk6l8OhlMPQ18kQq75c9Mbif147VcFFJ2NRkioakemgIOVIxWjcHnWZoETxoSaYCKY3RKSPBSZK36igq9uLRZeJc1a+LFsNfYIqTJGHIziGU7DhHCpwDXVwgMAjPMMbvBvCeDJejNdpNGfM/hzAHIyPP/S4klM=</latexit><latexit sha1_base64="Bl5Ex5lC5OTQ1FaZXB+QrgBhNzY=">AAAB73icbVDLSsNAFL2pr1pfqYIbN4NFcFUSN+qutAiupEVjC00Jk+mkHTp5MDNRSuh/uFFcKS78Cxf+ghu/xelj09YDA4dzznDvuX7CmVSW9WPkVlbX1jfym4Wt7Z3dPbO4fy/jVBDqkJjHouVjSTmLqKOY4rSVCIpDn9OmP6iN/eYDFZLF0Z0aJrQT4l7EAkaw0pJnFl3JQnTlZa4IUa12ezPyzJJVtiZAy8SekVLlsPHLPqtfdc/8drsxSUMaKcKxlG3bSlQnw0Ixwumo4KaSJpgMcI9mk4VH6ERLXRTEQr9IoYk6l8OhlMPQ18kQq75c9Mbif147VcFFJ2NRkioakemgIOVIxWjcHnWZoETxoSaYCKY3RKSPBSZK36igq9uLRZeJc1a+LFsNfYIqTJGHIziGU7DhHCpwDXVwgMAjPMMbvBvCeDJejNdpNGfM/hzAHIyPP/S4klM=</latexit>

E� ⇠ 250MeV
<latexit sha1_base64="0MBhFYTnZWb8LwUQp7KXj2Jkyns=">AAAB93icbVDLSgMxFL1TX7W+Rl2Jm2AVXEiZKYi6K4rgRqjgtIVOKZk004YmM0OSEWop/oobxZXixrVLf8EPcW/62LR6IHA454R77wkSzpR2nG8rMze/sLiUXc6trK6tb9ibWxUVp5JQj8Q8lrUAK8pZRD3NNKe1RFIsAk6rQfdi6FfvqFQsjm51L6ENgdsRCxnB2khNe+ey6bexENhXTKDiseMf+VKga1pp2nmn4IyA/hJ3QvKl/Z+PTwAoN+0vvxWTVNBIE46VqrtOoht9LDUjnA5yfqpogkkXt2l/tPgAHRiphcJYmhdpNFKnclgo1ROBSQqsO2rWG4r/efVUh6eNPouSVNOIjAeFKUc6RsMWUItJSjTvGYKJZGZDRDpYYqJNVzlzujt76F/iFQtnBefGVHAOY2RhF/bgEFw4gRJcQRk8IPAAT/AKb9a99Wg9Wy/jaMaa/NmGKVjvv9LWlDg=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit>

dN(peak)

dt
=

O(104)

second
<latexit sha1_base64="IhaKq3OXxvGPUcuJj5kpdbXN48w=">AAACFXicbVBLSwMxGPzWZ62vqkcvwSLUS9kVofUgFL140grWFrq1ZLNpG5rdLElWKMv+Dy/+FS+KeFD06sm/Yvq4tHUgMMxMSGa8iDOlbfvHWlhcWl5Zzaxl1zc2t7ZzO7t3SsSS0BoRXMiGhxXlLKQ1zTSnjUhSHHic1r3+xdCvP1CpmAhv9SCirQB3Q9ZhBGsjtXOlxL8quDJAEcX9I1eYLPJ1epYkLsEcXacFx74/mRjDnKJEhH7azuXtoj0CmifOhOQr5d9vBADVdu7d9QWJAxpqwrFSTceOdCvBUjPCaZp1Y0UjTPq4S5NRrRQdGslHHSHNCTUaqVM5HCg1CDyTDLDuqVlvKP7nNWPdKbcSFkaxpiEZP9SJOdICDTdCPpOUaD4wBBPJzA8R6WGJiTZLZk11Z7boPKkdF0+L9o2Z4BzGyMA+HEABHChBBS6hCjUg8AQv8AGf1qP1bL1ab+PogjW5swdTsL7+AKsJoBQ=</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit>

n(pulses) ⇠ 6
<latexit sha1_base64="XtljgtPboU14blB2J1oLfK3DsZM=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhkEmYmYgn5FREUV4q/4S/4N04fm7YeGDicc4Z77wkSzpR2nF+rsLK6tr5R3Cxtbe/s7tn7B48qTiWhHol5LFsBVpQzQT3NNKetRFIcBZw2g+Ht2G8+UalYLB70KKGdCPcFCxnB2khd+wiJaubLCCUpV1Tlp8hXLEIXXbvi1JwJ0DJxZ6RSL/tnrwDQ6No/fi8maUSFJhwr1XadRHcyLDUjnOYlP1U0wWSI+zSbrJ2jEyP1UBhL84RGE3UuhyOlRlFgkhHWA7XojcX/vHaqw6tOxkSSairIdFCYcqRjNO4A9ZikRPORIZhIZjZEZIAlJto0VTKnu4uHLhPvvHZdc+5NBTcwRRGOoQxVcOES6nAHDfCAQA5v8Alf1rP1Yr1bH9NowZr9OYQ5WN9/QFGSfQ==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit>
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E(iso)|z=1 = O(1053) erg
<latexit sha1_base64="FnSEASjsfzp7U9bn2b8qPgurCcY=">AAACCnicbVDNSgMxGPy2/tX6V/XoJbQILZayq4h6KBRF8GYFawvdWrJp2oZmf0iyQl32Ebz4BL6DF8WT4sFX8G1Mfy5tHQgMMxOSGSfgTCrT/DUSC4tLyyvJ1dTa+sbmVnp75076oSC0Snzui7qDJeXMo1XFFKf1QFDsOpzWnP7F0K89UCGZ792qQUCbLu56rMMIVlpqpQuXOSb9vK0zqhU9lqy4FNkEc3Qd5yzzPjo+ivN2wRYuoqLbSmfNojkCmifWhGTLGfvgBQAqrfSP3fZJ6FJPEY6lbFhmoJoRFooRTuOUHUoaYNLHXRqNusRoX0tt1PGFPp5CI3Uqh10pB66jky5WPTnrDcX/vEaoOqfNiHlBqKhHxg91Qo6Uj4bDoDYTlCg+0AQTwfQPEelhgYnS86V0dWu26DypHhbPiuaNnuAcxkjCHmQgBxacQBmuoAJVIPAMb/AJX8aT8Wq8Gx/jaMKY3NmFKRjff61HmmQ=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit>

⇠ ECCSN
<latexit sha1_base64="1D90spHp68+RTA62LD3YOW4O+Yc=">AAAB73icbVDLSgMxFL1TX7W+pgpu3ASL4KpM3ai7YhFcSYuOLXTKmEkzbWgyMyQZpQz9DzeKK8U/8Rfc+C2mj01bDwQO55xw77lBwpnSjvNj5VZW19Y38puFre2d3T27uP+g4lQS6pKYx7IVYEU5i6irmea0lUiKRcBpMxjUxn7ziUrF4uheDxPaEbgXsZARrI3k20VPMYGu/cyTAtVqd7cj3y45ZWcCtEwqM1KqHjZ+HwGg7tvfXjcmqaCRJhwr1a44ie5kWGpGOB0VvFTRBJMB7tFssvAInRipi8JYmhdpNFHnclgoNRSBSQqs+2rRG4v/ee1UhxedjEVJqmlEpoPClCMdo3F71GWSEs2HhmAimdkQkT6WmGhzo4KpXlksukzcs/Jl2WmYE1zBFHk4gmM4hQqcQxVuoA4uEHiGV/iAT0taL9ab9T6N5qzZnwOYg/X1B7aLkJc=</latexit><latexit sha1_base64="Bl5Ex5lC5OTQ1FaZXB+QrgBhNzY=">AAAB73icbVDLSsNAFL2pr1pfqYIbN4NFcFUSN+qutAiupEVjC00Jk+mkHTp5MDNRSuh/uFFcKS78Cxf+ghu/xelj09YDA4dzznDvuX7CmVSW9WPkVlbX1jfym4Wt7Z3dPbO4fy/jVBDqkJjHouVjSTmLqKOY4rSVCIpDn9OmP6iN/eYDFZLF0Z0aJrQT4l7EAkaw0pJnFl3JQnTlZa4IUa12ezPyzJJVtiZAy8SekVLlsPHLPqtfdc/8drsxSUMaKcKxlG3bSlQnw0Ixwumo4KaSJpgMcI9mk4VH6ERLXRTEQr9IoYk6l8OhlMPQ18kQq75c9Mbif147VcFFJ2NRkioakemgIOVIxWjcHnWZoETxoSaYCKY3RKSPBSZK36igq9uLRZeJc1a+LFsNfYIqTJGHIziGU7DhHCpwDXVwgMAjPMMbvBvCeDJejNdpNGfM/hzAHIyPP/S4klM=</latexit><latexit sha1_base64="Bl5Ex5lC5OTQ1FaZXB+QrgBhNzY=">AAAB73icbVDLSsNAFL2pr1pfqYIbN4NFcFUSN+qutAiupEVjC00Jk+mkHTp5MDNRSuh/uFFcKS78Cxf+ghu/xelj09YDA4dzznDvuX7CmVSW9WPkVlbX1jfym4Wt7Z3dPbO4fy/jVBDqkJjHouVjSTmLqKOY4rSVCIpDn9OmP6iN/eYDFZLF0Z0aJrQT4l7EAkaw0pJnFl3JQnTlZa4IUa12ezPyzJJVtiZAy8SekVLlsPHLPqtfdc/8drsxSUMaKcKxlG3bSlQnw0Ixwumo4KaSJpgMcI9mk4VH6ERLXRTEQr9IoYk6l8OhlMPQ18kQq75c9Mbif147VcFFJ2NRkioakemgIOVIxWjcHnWZoETxoSaYCKY3RKSPBSZK36igq9uLRZeJc1a+LFsNfYIqTJGHIziGU7DhHCpwDXVwgMAjPMMbvBvCeDJejNdpNGfM/hzAHIyPP/S4klM=</latexit>

E� ⇠ 250MeV
<latexit sha1_base64="0MBhFYTnZWb8LwUQp7KXj2Jkyns=">AAAB93icbVDLSgMxFL1TX7W+Rl2Jm2AVXEiZKYi6K4rgRqjgtIVOKZk004YmM0OSEWop/oobxZXixrVLf8EPcW/62LR6IHA454R77wkSzpR2nG8rMze/sLiUXc6trK6tb9ibWxUVp5JQj8Q8lrUAK8pZRD3NNKe1RFIsAk6rQfdi6FfvqFQsjm51L6ENgdsRCxnB2khNe+ey6bexENhXTKDiseMf+VKga1pp2nmn4IyA/hJ3QvKl/Z+PTwAoN+0vvxWTVNBIE46VqrtOoht9LDUjnA5yfqpogkkXt2l/tPgAHRiphcJYmhdpNFKnclgo1ROBSQqsO2rWG4r/efVUh6eNPouSVNOIjAeFKUc6RsMWUItJSjTvGYKJZGZDRDpYYqJNVzlzujt76F/iFQtnBefGVHAOY2RhF/bgEFw4gRJcQRk8IPAAT/AKb9a99Wg9Wy/jaMaa/NmGKVjvv9LWlDg=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit>

dN(peak)

dt
=

O(104)

second
<latexit sha1_base64="IhaKq3OXxvGPUcuJj5kpdbXN48w=">AAACFXicbVBLSwMxGPzWZ62vqkcvwSLUS9kVofUgFL140grWFrq1ZLNpG5rdLElWKMv+Dy/+FS+KeFD06sm/Yvq4tHUgMMxMSGa8iDOlbfvHWlhcWl5Zzaxl1zc2t7ZzO7t3SsSS0BoRXMiGhxXlLKQ1zTSnjUhSHHic1r3+xdCvP1CpmAhv9SCirQB3Q9ZhBGsjtXOlxL8quDJAEcX9I1eYLPJ1epYkLsEcXacFx74/mRjDnKJEhH7azuXtoj0CmifOhOQr5d9vBADVdu7d9QWJAxpqwrFSTceOdCvBUjPCaZp1Y0UjTPq4S5NRrRQdGslHHSHNCTUaqVM5HCg1CDyTDLDuqVlvKP7nNWPdKbcSFkaxpiEZP9SJOdICDTdCPpOUaD4wBBPJzA8R6WGJiTZLZk11Z7boPKkdF0+L9o2Z4BzGyMA+HEABHChBBS6hCjUg8AQv8AGf1qP1bL1ab+PogjW5swdTsL7+AKsJoBQ=</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit>

Up to 100
times more

n(pulses) ⇠ 6
<latexit sha1_base64="XtljgtPboU14blB2J1oLfK3DsZM=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhkEmYmYgn5FREUV4q/4S/4N04fm7YeGDicc4Z77wkSzpR2nF+rsLK6tr5R3Cxtbe/s7tn7B48qTiWhHol5LFsBVpQzQT3NNKetRFIcBZw2g+Ht2G8+UalYLB70KKGdCPcFCxnB2khd+wiJaubLCCUpV1Tlp8hXLEIXXbvi1JwJ0DJxZ6RSL/tnrwDQ6No/fi8maUSFJhwr1XadRHcyLDUjnOYlP1U0wWSI+zSbrJ2jEyP1UBhL84RGE3UuhyOlRlFgkhHWA7XojcX/vHaqw6tOxkSSairIdFCYcqRjNO4A9ZikRPORIZhIZjZEZIAlJto0VTKnu4uHLhPvvHZdc+5NBTcwRRGOoQxVcOES6nAHDfCAQA5v8Alf1rP1Yr1bH9NowZr9OYQ5WN9/QFGSfQ==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit>
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E(iso)|z=1 = O(1053) erg
<latexit sha1_base64="FnSEASjsfzp7U9bn2b8qPgurCcY=">AAACCnicbVDNSgMxGPy2/tX6V/XoJbQILZayq4h6KBRF8GYFawvdWrJp2oZmf0iyQl32Ebz4BL6DF8WT4sFX8G1Mfy5tHQgMMxOSGSfgTCrT/DUSC4tLyyvJ1dTa+sbmVnp75076oSC0Snzui7qDJeXMo1XFFKf1QFDsOpzWnP7F0K89UCGZ792qQUCbLu56rMMIVlpqpQuXOSb9vK0zqhU9lqy4FNkEc3Qd5yzzPjo+ivN2wRYuoqLbSmfNojkCmifWhGTLGfvgBQAqrfSP3fZJ6FJPEY6lbFhmoJoRFooRTuOUHUoaYNLHXRqNusRoX0tt1PGFPp5CI3Uqh10pB66jky5WPTnrDcX/vEaoOqfNiHlBqKhHxg91Qo6Uj4bDoDYTlCg+0AQTwfQPEelhgYnS86V0dWu26DypHhbPiuaNnuAcxkjCHmQgBxacQBmuoAJVIPAMb/AJX8aT8Wq8Gx/jaMKY3NmFKRjff61HmmQ=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit><latexit sha1_base64="K1EjmhhGTvIL06Bpq4QpIt7J0Qw=">AAACCnicbVDLSgMxAMzWV62vVY9eQovQYim7iqiHQlEEb1ZwbaFbl2yatqHZB0lWWJf9BC/in3hRPCke/IX+jenj0upAYJiZkMy4IaNCGsZQyywsLi2vZFdza+sbm1v69s6dCCKOiYUDFvCmiwRh1CeWpJKRZsgJ8lxGGu7gYuQ3HggXNPBvZRyStod6Pu1SjKSSHL18WaQiKNkqI53ksWqm1cTGiMHrtGga98nxUVqyyzb3IOE9Ry8YFWMM+JeYU1Ko5e2Dl2Etrjv6j90JcOQRX2KGhGiZRijbCeKSYkbSnB0JEiI8QD2SjLukcF9JHdgNuDq+hGN1Joc8IWLPVUkPyb6Y90bif14rkt3TdkL9MJLEx5OHuhGDMoCjYWCHcoIlixVBmFP1Q4j7iCMs1Xw5Vd2cL/qXWIeVs4pxoyY4BxNkwR7IgyIwwQmogStQBxbA4Bm8gU/wpT1pr9q79jGJZrTpnV0wA+37F6Xvm+o=</latexit>

⇠ ECCSN
<latexit sha1_base64="1D90spHp68+RTA62LD3YOW4O+Yc=">AAAB73icbVDLSgMxFL1TX7W+pgpu3ASL4KpM3ai7YhFcSYuOLXTKmEkzbWgyMyQZpQz9DzeKK8U/8Rfc+C2mj01bDwQO55xw77lBwpnSjvNj5VZW19Y38puFre2d3T27uP+g4lQS6pKYx7IVYEU5i6irmea0lUiKRcBpMxjUxn7ziUrF4uheDxPaEbgXsZARrI3k20VPMYGu/cyTAtVqd7cj3y45ZWcCtEwqM1KqHjZ+HwGg7tvfXjcmqaCRJhwr1a44ie5kWGpGOB0VvFTRBJMB7tFssvAInRipi8JYmhdpNFHnclgoNRSBSQqs+2rRG4v/ee1UhxedjEVJqmlEpoPClCMdo3F71GWSEs2HhmAimdkQkT6WmGhzo4KpXlksukzcs/Jl2WmYE1zBFHk4gmM4hQqcQxVuoA4uEHiGV/iAT0taL9ab9T6N5qzZnwOYg/X1B7aLkJc=</latexit><latexit sha1_base64="Bl5Ex5lC5OTQ1FaZXB+QrgBhNzY=">AAAB73icbVDLSsNAFL2pr1pfqYIbN4NFcFUSN+qutAiupEVjC00Jk+mkHTp5MDNRSuh/uFFcKS78Cxf+ghu/xelj09YDA4dzznDvuX7CmVSW9WPkVlbX1jfym4Wt7Z3dPbO4fy/jVBDqkJjHouVjSTmLqKOY4rSVCIpDn9OmP6iN/eYDFZLF0Z0aJrQT4l7EAkaw0pJnFl3JQnTlZa4IUa12ezPyzJJVtiZAy8SekVLlsPHLPqtfdc/8drsxSUMaKcKxlG3bSlQnw0Ixwumo4KaSJpgMcI9mk4VH6ERLXRTEQr9IoYk6l8OhlMPQ18kQq75c9Mbif147VcFFJ2NRkioakemgIOVIxWjcHnWZoETxoSaYCKY3RKSPBSZK36igq9uLRZeJc1a+LFsNfYIqTJGHIziGU7DhHCpwDXVwgMAjPMMbvBvCeDJejNdpNGfM/hzAHIyPP/S4klM=</latexit><latexit sha1_base64="Bl5Ex5lC5OTQ1FaZXB+QrgBhNzY=">AAAB73icbVDLSsNAFL2pr1pfqYIbN4NFcFUSN+qutAiupEVjC00Jk+mkHTp5MDNRSuh/uFFcKS78Cxf+ghu/xelj09YDA4dzznDvuX7CmVSW9WPkVlbX1jfym4Wt7Z3dPbO4fy/jVBDqkJjHouVjSTmLqKOY4rSVCIpDn9OmP6iN/eYDFZLF0Z0aJrQT4l7EAkaw0pJnFl3JQnTlZa4IUa12ezPyzJJVtiZAy8SekVLlsPHLPqtfdc/8drsxSUMaKcKxlG3bSlQnw0Ixwumo4KaSJpgMcI9mk4VH6ERLXRTEQr9IoYk6l8OhlMPQ18kQq75c9Mbif147VcFFJ2NRkioakemgIOVIxWjcHnWZoETxoSaYCKY3RKSPBSZK36igq9uLRZeJc1a+LFsNfYIqTJGHIziGU7DhHCpwDXVwgMAjPMMbvBvCeDJejNdpNGfM/hzAHIyPP/S4klM=</latexit>

E� ⇠ 250MeV
<latexit sha1_base64="0MBhFYTnZWb8LwUQp7KXj2Jkyns=">AAAB93icbVDLSgMxFL1TX7W+Rl2Jm2AVXEiZKYi6K4rgRqjgtIVOKZk004YmM0OSEWop/oobxZXixrVLf8EPcW/62LR6IHA454R77wkSzpR2nG8rMze/sLiUXc6trK6tb9ibWxUVp5JQj8Q8lrUAK8pZRD3NNKe1RFIsAk6rQfdi6FfvqFQsjm51L6ENgdsRCxnB2khNe+ey6bexENhXTKDiseMf+VKga1pp2nmn4IyA/hJ3QvKl/Z+PTwAoN+0vvxWTVNBIE46VqrtOoht9LDUjnA5yfqpogkkXt2l/tPgAHRiphcJYmhdpNFKnclgo1ROBSQqsO2rWG4r/efVUh6eNPouSVNOIjAeFKUc6RsMWUItJSjTvGYKJZGZDRDpYYqJNVzlzujt76F/iFQtnBefGVHAOY2RhF/bgEFw4gRJcQRk8IPAAT/AKb9a99Wg9Wy/jaMaa/NmGKVjvv9LWlDg=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit><latexit sha1_base64="6AUHelD/wed2sisAvsgjdv8+VW0=">AAAB93icbVDLSgMxFL1TX7X1MepK3ASr4ELKtCDqriiCG6GCfUCnDJk0bUOTmSHJFGop/oobxZXixh9w4y/4Ibo2fWzaeiBwOOeEe+/xI86UdpxvK7GwuLS8klxNpdfWNzbtre2yCmNJaImEPJRVHyvKWUBLmmlOq5GkWPicVvzO5dCvdKlULAzudC+idYFbAWsygrWRPHv3ynNbWAjsKiZQ/sRxj10p0A0te3bGyTojoHmSm5BM4eDn47Ob/i169pfbCEksaKAJx0rVck6k630sNSOcDlJurGiESQe3aH+0+AAdGqmBmqE0L9BopE7lsFCqJ3yTFFi31aw3FP/zarFuntX7LIhiTQMyHtSMOdIhGraAGkxSonnPEEwkMxsi0sYSE226SpnTc7OHzpNSPnuedW5NBRcwRhL2YB+OIAenUIBrKEIJCDzAE7zCm3VvPVrP1ss4mrAmf3ZgCtb7H7s4lbI=</latexit>

dN(peak)

dt
=

O(104)

second
<latexit sha1_base64="IhaKq3OXxvGPUcuJj5kpdbXN48w=">AAACFXicbVBLSwMxGPzWZ62vqkcvwSLUS9kVofUgFL140grWFrq1ZLNpG5rdLElWKMv+Dy/+FS+KeFD06sm/Yvq4tHUgMMxMSGa8iDOlbfvHWlhcWl5Zzaxl1zc2t7ZzO7t3SsSS0BoRXMiGhxXlLKQ1zTSnjUhSHHic1r3+xdCvP1CpmAhv9SCirQB3Q9ZhBGsjtXOlxL8quDJAEcX9I1eYLPJ1epYkLsEcXacFx74/mRjDnKJEhH7azuXtoj0CmifOhOQr5d9vBADVdu7d9QWJAxpqwrFSTceOdCvBUjPCaZp1Y0UjTPq4S5NRrRQdGslHHSHNCTUaqVM5HCg1CDyTDLDuqVlvKP7nNWPdKbcSFkaxpiEZP9SJOdICDTdCPpOUaD4wBBPJzA8R6WGJiTZLZk11Z7boPKkdF0+L9o2Z4BzGyMA+HEABHChBBS6hCjUg8AQv8AGf1qP1bL1ab+PogjW5swdTsL7+AKsJoBQ=</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit><latexit sha1_base64="K9ekmA+NwRSOF55gotMSlydGlF0=">AAACFXicbVBNS8MwAE39nPNr6kHES3AI8zJaETYPwtCLJ51g3WCdI03TLSxtSpIKo/R/ePGveFHEg6JXvXj1Z5h9XLb5IPB474XkPTdiVCrT/DJmZufmFxYzS9nlldW19dzG5o3kscDExpxxUXeRJIyGxFZUMVKPBEGBy0jN7Z71/dodEZLy8Fr1ItIMUDukPsVIaamVKyXeRcERAYwI6h44XGehp9KTJHEwYvAyLVjm7dHI6OckwTz00lYubxbNAeA0sUYkXyn/fG5//+5UW7lXx+M4DkioMENSNiwzUs0ECUUxI2nWiSWJEO6iNkkGtVK4ryUP+lzoEyo4UMdyKJCyF7g6GSDVkZNeX/zPa8TKLzcTGkaxIiEePuTHDCoO+xtBjwqCFetpgrCg+ocQd5BAWOkls7q6NVl0mtiHxeOieaUnOAVDZMAu2AMFYIESqIBzUAU2wOABPIE38G7cG4/Gs/EyjM4YoztbYAzGxx8Ga6Hm</latexit>

Up to 100
times more

n(pulses) ⇠ 6
<latexit sha1_base64="XtljgtPboU14blB2J1oLfK3DsZM=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhkEmYmYgn5FREUV4q/4S/4N04fm7YeGDicc4Z77wkSzpR2nF+rsLK6tr5R3Cxtbe/s7tn7B48qTiWhHol5LFsBVpQzQT3NNKetRFIcBZw2g+Ht2G8+UalYLB70KKGdCPcFCxnB2khd+wiJaubLCCUpV1Tlp8hXLEIXXbvi1JwJ0DJxZ6RSL/tnrwDQ6No/fi8maUSFJhwr1XadRHcyLDUjnOYlP1U0wWSI+zSbrJ2jEyP1UBhL84RGE3UuhyOlRlFgkhHWA7XojcX/vHaqw6tOxkSSairIdFCYcqRjNO4A9ZikRPORIZhIZjZEZIAlJto0VTKnu4uHLhPvvHZdc+5NBTcwRRGOoQxVcOES6nAHDfCAQA5v8Alf1rP1Yr1bH9NowZr9OYQ5WN9/QFGSfQ==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit><latexit sha1_base64="9zQhSEadWIcvvT7w1bxrEEEpHRk=">AAAB9XicbVDLSsNAFL2pr1pfURcu3AwtQkUoiQsfu6IblxWMLTSlTKaTduhMEmYmYij5C9duFFeKv+Ev9G+ctm7aemDgcM4Z7r0nSDhT2nHGVmFldW19o7hZ2tre2d2z9w8eVZxKQj0S81i2AqwoZxH1NNOcthJJsQg4bQbD24nffKJSsTh60FlCOwL3IxYygrWRuvYRiqojXwqUpFxRlZ8iXzGBLrp2xak5U6Bl4v6RSr3sn72M61mja//4vZikgkaacKxU23US3RlhqRnhNC/5qaIJJkPcp6Pp2jk6MVIPhbE0L9Joqs7lsFAqE4FJCqwHatGbiP957VSHV50Ri5JU04jMBoUpRzpGkw5Qj0lKNM8MwUQysyEiAywx0aapkjndXTx0mXjnteuac28quIEZinAMZaiCC5dQhztogAcEcniDT/iynq1X6936mEUL1t+fQ5iD9f0LOPmUAw==</latexit>
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✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer

� ⇡ 2 �

1 + �2
0
✓2

<latexit sha1_base64="qZKQUGzBmG4SE1tuFpaXeFIGM8E="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit>
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�[✓, �0 = 103]
<latexit sha1_base64="OD/6kcKl3aqpMTt6bTBB5tTl2CU="></latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit>

1o
<latexit sha1_base64="C9GebwhIk66Dw8gXQqfHcmhCaaU=">AAAB5XicdVDLSsNAFL3xWeOr6tLNYBFchaStVRdi0Y3LCsZW2lom00k7dJIJMxOhhIJf4EZxpfg5+gv+jUmrYEUPXDiccy734UWcKW3bH8bM7Nz8wmJuyVxeWV1bz29sXikRS0JdIriQDQ8ryllIXc00p41IUhx4nNa9wVnm12+pVEyEl3oY0XaAeyHzGcE6la6dm6QlAyRGnXzBsewxkG05pXKxVMqIvV+plNG3VTh5M4/vAKDWyb+3uoLEAQ014VippmNHup1gqRnhdGS2YkUjTAa4R5PxmiO0m0pd5AuZVqjRWJ3K4UCpYeClyQDrvvrtZeJfXjPW/mE7YWEUaxqSySA/5kgLlN2MukxSovkwJZhIlm6ISB9LTHT6GfPn6f8Tt2gdWfaFXaiewgQ52IYd2AMHDqAK51ADFwgE8ADP8GL0jXvj0XiaRGeMr54tmILx+glDDI2T</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit>

dn

d⌦
OBS

= �2
dn

d⌦
CB

<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>



✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer

� ⇡ 2 �

1 + �2
0
✓2

<latexit sha1_base64="qZKQUGzBmG4SE1tuFpaXeFIGM8E="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit>
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�[✓, �0 = 103]
<latexit sha1_base64="OD/6kcKl3aqpMTt6bTBB5tTl2CU="></latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit>

1o
<latexit sha1_base64="C9GebwhIk66Dw8gXQqfHcmhCaaU=">AAAB5XicdVDLSsNAFL3xWeOr6tLNYBFchaStVRdi0Y3LCsZW2lom00k7dJIJMxOhhIJf4EZxpfg5+gv+jUmrYEUPXDiccy734UWcKW3bH8bM7Nz8wmJuyVxeWV1bz29sXikRS0JdIriQDQ8ryllIXc00p41IUhx4nNa9wVnm12+pVEyEl3oY0XaAeyHzGcE6la6dm6QlAyRGnXzBsewxkG05pXKxVMqIvV+plNG3VTh5M4/vAKDWyb+3uoLEAQ014VippmNHup1gqRnhdGS2YkUjTAa4R5PxmiO0m0pd5AuZVqjRWJ3K4UCpYeClyQDrvvrtZeJfXjPW/mE7YWEUaxqSySA/5kgLlN2MukxSovkwJZhIlm6ISB9LTHT6GfPn6f8Tt2gdWfaFXaiewgQ52IYd2AMHDqAK51ADFwgE8ADP8GL0jXvj0XiaRGeMr54tmILx+glDDI2T</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit>

dn

d⌦
OBS

= �2
dn

d⌦
CB

<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>

Why 103 ?
<latexit sha1_base64="3BWLCJ1CwAbTrjL50QOdXrv0oPM=">AAAB9HicbVDLTgIxFL2DL8TXqIkbXTQSExeEzOhCXUl04xISR0gYJJ3SgYbOI21HQ0Y+xY3Glca1n+AvuPNT7AAbwJM0OT3nNL33eDFnUlnWj5FbWFxaXsmvFtbWNza3zO2dOxklglCHRDwSDQ9LyllIHcUUp41YUBx4nNa9/nXm1x+okCwKb9Ugpq0Ad0PmM4KVltrmXup6Pqr3BkO3ZFv3p24pu1+2zaJVtkZA88SekGLl4Kv2CwDVtvntdiKSBDRUhGMpm7YVq1aKhWKE02HBTSSNMenjLk1HUw/RkZY6yI+EPqFCI3UqhwMpB4GnkwFWPTnrZeJ/XjNR/nkrZWGcKBqS8Ud+wpGKUFYB6jBBieIDTTARTE+ISA8LTJQuqqBXt2cXnSfOSfmibNV0BVcwRh724RCOwYYzqMANVMEBAk/wAu/wYTwaz8ar8TaO5ozJm12YgvH5B6Wlkj8=</latexit><latexit sha1_base64="+NpwqcazEYNDz3bdptxBDAboGN8=">AAAB9HicbVDLTgIxFL2DL8TXqIkbjWkkJi4ImdGFupLoxiUkjpAwSDqlAw2dR9qOhiBLP8ONxpXGNZ/gL/gN/oQdYAN6kian55ym9x4v5kwqy/o2MnPzC4tL2eXcyura+oa5uXUro0QQ6pCIR6LmYUk5C6mjmOK0FguKA4/Tqte9Sv3qPRWSReGN6sW0EeB2yHxGsNJS09zpu56Pqp3ewC3Y1t2JW0jvF00zbxWtEdBfYk9IvrQ3rPw87Q/LTfPLbUUkCWioCMdS1m0rVo0+FooRTgc5N5E0xqSL27Q/mnqADrXUQn4k9AkVGqlTORxI2Qs8nQyw6shZLxX/8+qJ8s8afRbGiaIhGX/kJxypCKUVoBYTlCje0wQTwfSEiHSwwETponJ6dXt20b/EOS6eF62KruASxsjCLhzAEdhwCiW4hjI4QOARXuAdPowH49l4Nd7G0YwxebMNUzA+fwF0iJOl</latexit><latexit sha1_base64="+NpwqcazEYNDz3bdptxBDAboGN8=">AAAB9HicbVDLTgIxFL2DL8TXqIkbjWkkJi4ImdGFupLoxiUkjpAwSDqlAw2dR9qOhiBLP8ONxpXGNZ/gL/gN/oQdYAN6kian55ym9x4v5kwqy/o2MnPzC4tL2eXcyura+oa5uXUro0QQ6pCIR6LmYUk5C6mjmOK0FguKA4/Tqte9Sv3qPRWSReGN6sW0EeB2yHxGsNJS09zpu56Pqp3ewC3Y1t2JW0jvF00zbxWtEdBfYk9IvrQ3rPw87Q/LTfPLbUUkCWioCMdS1m0rVo0+FooRTgc5N5E0xqSL27Q/mnqADrXUQn4k9AkVGqlTORxI2Qs8nQyw6shZLxX/8+qJ8s8afRbGiaIhGX/kJxypCKUVoBYTlCje0wQTwfSEiHSwwETponJ6dXt20b/EOS6eF62KruASxsjCLhzAEdhwCiW4hjI4QOARXuAdPowH49l4Nd7G0YwxebMNUzA+fwF0iJOl</latexit>
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✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer

� ⇡ 2 �

1 + �2
0
✓2

<latexit sha1_base64="qZKQUGzBmG4SE1tuFpaXeFIGM8E="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit>
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�[✓, �0 = 103]
<latexit sha1_base64="OD/6kcKl3aqpMTt6bTBB5tTl2CU="></latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit>

1o
<latexit sha1_base64="C9GebwhIk66Dw8gXQqfHcmhCaaU=">AAAB5XicdVDLSsNAFL3xWeOr6tLNYBFchaStVRdi0Y3LCsZW2lom00k7dJIJMxOhhIJf4EZxpfg5+gv+jUmrYEUPXDiccy734UWcKW3bH8bM7Nz8wmJuyVxeWV1bz29sXikRS0JdIriQDQ8ryllIXc00p41IUhx4nNa9wVnm12+pVEyEl3oY0XaAeyHzGcE6la6dm6QlAyRGnXzBsewxkG05pXKxVMqIvV+plNG3VTh5M4/vAKDWyb+3uoLEAQ014VippmNHup1gqRnhdGS2YkUjTAa4R5PxmiO0m0pd5AuZVqjRWJ3K4UCpYeClyQDrvvrtZeJfXjPW/mE7YWEUaxqSySA/5kgLlN2MukxSovkwJZhIlm6ISB9LTHT6GfPn6f8Tt2gdWfaFXaiewgQ52IYd2AMHDqAK51ADFwgE8ADP8GL0jXvj0XiaRGeMr54tmILx+glDDI2T</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit>
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= �2
dn

d⌦
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<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>

Why 103 ?
<latexit sha1_base64="3BWLCJ1CwAbTrjL50QOdXrv0oPM=">AAAB9HicbVDLTgIxFL2DL8TXqIkbXTQSExeEzOhCXUl04xISR0gYJJ3SgYbOI21HQ0Y+xY3Glca1n+AvuPNT7AAbwJM0OT3nNL33eDFnUlnWj5FbWFxaXsmvFtbWNza3zO2dOxklglCHRDwSDQ9LyllIHcUUp41YUBx4nNa9/nXm1x+okCwKb9Ugpq0Ad0PmM4KVltrmXup6Pqr3BkO3ZFv3p24pu1+2zaJVtkZA88SekGLl4Kv2CwDVtvntdiKSBDRUhGMpm7YVq1aKhWKE02HBTSSNMenjLk1HUw/RkZY6yI+EPqFCI3UqhwMpB4GnkwFWPTnrZeJ/XjNR/nkrZWGcKBqS8Ud+wpGKUFYB6jBBieIDTTARTE+ISA8LTJQuqqBXt2cXnSfOSfmibNV0BVcwRh724RCOwYYzqMANVMEBAk/wAu/wYTwaz8ar8TaO5ozJm12YgvH5B6Wlkj8=</latexit><latexit sha1_base64="+NpwqcazEYNDz3bdptxBDAboGN8=">AAAB9HicbVDLTgIxFL2DL8TXqIkbjWkkJi4ImdGFupLoxiUkjpAwSDqlAw2dR9qOhiBLP8ONxpXGNZ/gL/gN/oQdYAN6kian55ym9x4v5kwqy/o2MnPzC4tL2eXcyura+oa5uXUro0QQ6pCIR6LmYUk5C6mjmOK0FguKA4/Tqte9Sv3qPRWSReGN6sW0EeB2yHxGsNJS09zpu56Pqp3ewC3Y1t2JW0jvF00zbxWtEdBfYk9IvrQ3rPw87Q/LTfPLbUUkCWioCMdS1m0rVo0+FooRTgc5N5E0xqSL27Q/mnqADrXUQn4k9AkVGqlTORxI2Qs8nQyw6shZLxX/8+qJ8s8afRbGiaIhGX/kJxypCKUVoBYTlCje0wQTwfSEiHSwwETponJ6dXt20b/EOS6eF62KruASxsjCLhzAEdhwCiW4hjI4QOARXuAdPowH49l4Nd7G0YwxebMNUzA+fwF0iJOl</latexit><latexit sha1_base64="+NpwqcazEYNDz3bdptxBDAboGN8=">AAAB9HicbVDLTgIxFL2DL8TXqIkbjWkkJi4ImdGFupLoxiUkjpAwSDqlAw2dR9qOhiBLP8ONxpXGNZ/gL/gN/oQdYAN6kian55ym9x4v5kwqy/o2MnPzC4tL2eXcyura+oa5uXUro0QQ6pCIR6LmYUk5C6mjmOK0FguKA4/Tqte9Sv3qPRWSReGN6sW0EeB2yHxGsNJS09zpu56Pqp3ewC3Y1t2JW0jvF00zbxWtEdBfYk9IvrQ3rPw87Q/LTfPLbUUkCWioCMdS1m0rVo0+FooRTgc5N5E0xqSL27Q/mnqADrXUQn4k9AkVGqlTORxI2Qs8nQyw6shZLxX/8+qJ8s8afRbGiaIhGX/kJxypCKUVoBYTlCje0wQTwfSEiHSwwETponJ6dXt20b/EOS6eF62KruASxsjCLhzAEdhwCiW4hjI4QOARXuAdPowH49l4Nd7G0YwxebMNUzA+fwF0iJOl</latexit>
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✓ ⌧ 1
<latexit sha1_base64="+sfk0plr36B8C/g+Rlj+6yq92MQ=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiRtrbqy6MZlBWMLTamT6aQdOnkwcyOU0o9wo7hS/Bp/wU9xZ9IqWNEDFw7nnMt9eLEUGi3r3cgtLC4tr+RXC2vrG5tbxe2dGx0linGHRTJSLY9qLkXIHRQoeStWnAae5E1veJH5zTuutIjCaxzFvBPQfih8wSimkuvigCMlrpTE7hZLtmlNQSzTrlTLlUpGrKNarUq+rdLZh+/fAkCjW3xzexFLAh4ik1Trtm3F2BlThYJJPim4ieYxZUPa5+PpphNykEo94kcqrRDJVJ3L0UDrUeClyYDiQP/2MvEvr52gf9IZizBOkIdsNshPJMGIZGeTnlCcoRylhDIl0g0JG1BFGabPKfw8/X/ilM1T07qySvVzmCEPe7APh2DDMdThEhrgAIMYHuAZXoyhcW88Gk+zaM746tmFORivn6fnjw4=</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit><latexit sha1_base64="+JqcYaIUEsaeDYYK7iejWgpmw9M=">AAAB6HicdVDLSsNAFL3xWeur6tLNYBFchaStVVcW3bisYGyhKWUynbRDJw9mboRS+hFuFFeKX+Mv+CnuTFIFK3rgwuGcc7kPL5ZCo2W9GwuLS8srq4W14vrG5tZ2aWf3VkeJYtxhkYxU26OaSxFyBwVK3o4Vp4EnecsbXWZ+644rLaLwBscx7wZ0EApfMIqp5Lo45EiJKyWxe6WybVo5iGXa1VqlWs2IdVyv18i3VT7/8HM0e6U3tx+xJOAhMkm17thWjN0JVSiY5NOim2geUzaiAz7JN52Sw1TqEz9SaYVIcnUuRwOtx4GXJgOKQ/3by8S/vE6C/ml3IsI4QR6y2SA/kQQjkp1N+kJxhnKcEsqUSDckbEgVZZg+p/jz9P+JUzHPTOvaKjcuYIYC7MMBHIENJ9CAK2iCAwxieIBneDFGxr3xaDzNogvGV88ezMF4/QQ7eZBG</latexit>

�0 � 1
<latexit sha1_base64="CuP3ZZCMavtnO9QK1nvyGuEvN5s=">AAAB73icbVDLSsNAFL2pr1pfqS7dDC2Cq5K4UXdFNy4rGFtoSphMJ+nQmSTMTJQSCn6GG8WV4p/4C/6Nk7abth4YOJxzhnvPDTPOlHacX6uysbm1vVPdre3tHxwe2fXjR5XmklCPpDyVvRAryllCPc00p71MUixCTrvh+Lb0u09UKpYmD3qS0YHAccIiRrA2UmDX/RgLgYMicKZ+HCO3FthNp+XMgNaJuyDNdsNvvABAJ7B//GFKckETTThWqu86mR4UWGpGOJ3W/FzRDJMxjmkxW3iKzow0RFEqzUs0mqlLOSyUmojQJAXWI7XqleJ/Xj/X0dWgYEmWa5qQ+aAo50inqGyPhkxSovnEEEwkMxsiMsISE21uVFZ3V4uuE++idd1y7s0JbmCOKpxCA87BhUtowx10wAMCz/AGn/BlSevVerc+5tGKtfhzAkuwvv8A6COP+Q==</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit><latexit sha1_base64="XQa9Cyn+6/7VDSz7VFHHtG0jKJU=">AAAB73icbVDLSsNAFL3xWesr1aWboUVwVRI36q7oxmUFYwtNCZPpNB06k4SZiVJCP8Av0I3iSvE73PgH4t84abtp64GBwzlnuPfcMOVMacf5tVZW19Y3Nktb5e2d3b19u3Jwp5JMEuqRhCeyHWJFOYupp5nmtJ1KikXIaSscXhV+655KxZL4Vo9S2hU4ilmfEayNFNgVP8JC4CAPnLEfRcgtB3bNqTsToGXizkitUfWrj09fP83A/vZ7CckEjTXhWKmO66S6m2OpGeF0XPYzRVNMhjii+WThMTo2Ug/1E2lerNFEncthodRIhCYpsB6oRa8Q//M6me6fd3MWp5mmMZkO6mcc6QQV7VGPSUo0HxmCiWRmQ0QGWGKizY2K6u5i0WXindYv6s6NOcElTFGCI6jCCbhwBg24hiZ4QOABXuAdPixpPVuv1ts0umLN/hzCHKzPP8kgkjM=</latexit>

�0
<latexit sha1_base64="z1d0dM2J39vrzkH0XjJVHbRN+Bg=">AAAB53icbVDLSgMxFL3xWeur6tJNaBFclRk36q7oxmUFxxY6ZcikmTY2mQxJRihDwU9wo7hS/Bt/wb8xfWzaeiBwOOeEe8+NM8GN9bxftLa+sbm1Xdop7+7tHxxWjo4fjco1ZQFVQul2TAwTPGWB5VawdqYZkbFgrXh4O/Fbz0wbrtIHO8pYV5J+yhNOiXVSJ+wTKUlURN44qtS8ujcFXiX+nNQa1bD6AgDNqPIT9hTNJUstFcSYju9ltlsQbTkVbFwOc8MyQoekz4rpomN85qQeTpR2L7V4qi7kiDRmJGOXlMQOzLI3Ef/zOrlNrroFT7PcspTOBiW5wFbhSWvc45pRK0aOEKq52xDTAdGEWnebsqvuLxddJcFF/bru3bsT3MAMJTiFKpyDD5fQgDtoQgAUFLzBJ3yhJ/SK3tHHLLqG5n9OYAHo+w84I44H</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit><latexit sha1_base64="7RFBwk8QbPrzBeB+yfYjs573SRE=">AAAB53icbVDLSgMxFL1TX7W+qi7dhBbBVZlxo+6KblxWcGyhU4ZMmmljk8mQZIQy9APcufGxUvwWN/6B+Demj01bDwQO55xw77lRypk2rvvrFFZW19Y3ipulre2d3b3y/sGdlpki1CeSS9WKsKacJdQ3zHDaShXFIuK0GQ2uxn7zgSrNZHJrhintCNxLWMwINlZqBz0sBA7z0B2F5apbcydAy8SbkWq9ElQeX79+GmH5O+hKkgmaGMKx1m3PTU0nx8owwumoFGSappgMcI/mk0VH6NhKXRRLZV9i0ESdy2Gh9VBENimw6etFbyz+57UzE593cpakmaEJmQ6KM46MROPWqMsUJYYPLcFEMbshIn2sMDH2NiVb3Vssukz809pFzb2xJ7iEKYpwBBU4AQ/OoA7X0AAfCEh4hnf4cO6dJ+fFeZtGC87szyHMwfn8AxkgkEE=</latexit>

✓
<latexit sha1_base64="iCFxQk6WeuAkFnjhNwcWIJyuejA=">AAAB4nicdVDLSsNAFL2prxpfVZduBovgKqQPqy7EohuXFUwrtKVMppN27OTBzI1QSsG9G8WV4v/oL/g3Jq2CFT1w4XDOudyHG0mh0bY/jMzc/MLiUnbZXFldW9/IbW7VdRgrxh0WylBdu1RzKQLuoEDJryPFqe9K3nAH56nfuOVKizC4wmHE2z7tBcITjGIi1VvY50g7uXzBsicgtlUolYulUkrsg0qlTL6t/OmbeXIHALVO7r3VDVns8wCZpFo3C3aE7RFVKJjkY7MVax5RNqA9PprsOCZ7idQlXqiSCpBM1Jkc9bUe+m6S9Cn29W8vFf/ymjF6R+2RCKIYecCmg7xYEgxJejDpCsUZymFCKFMi2ZCwPlWUYfIW8+fp/xOnaB1b9qWdr57BFFnYgV3YhwIcQhUuoAYOMLiBB3iGF4Mb98aj8TSNZoyvnm2YgfH6CYVkjJY=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit><latexit sha1_base64="QZk3rSbIkl6Vtyrm5d/dC5Y8KFc=">AAAB4nicdVDLSsNAFJ3UV42vqks3g0VwFSZtrboQi25cVjBtoS1lMp20YycPZm6EUvoFbhRXijs/Rv9A/BuTVsGKHrhwOOdc7sONpNBAyIeRmZtfWFzKLpsrq2vrG7nNrZoOY8W4w0IZqoZLNZci4A4IkLwRKU59V/K6OzhP/foNV1qEwRUMI972aS8QnmAUEqnWgj4H2snlbYtMgIllF0uFYjEl5KBcLuFvK3/6ap5EL+9mtZN7a3VDFvs8ACap1k2bRNAeUQWCST42W7HmEWUD2uOjyY5jvJdIXeyFKqkA8ESdyVFf66HvJkmfQl//9lLxL68Zg3fUHokgioEHbDrIiyWGEKcH465QnIEcJoQyJZINMetTRRkkbzF/nv4/cQrWsUUuSb5yhqbIoh20i/aRjQ5RBV2gKnIQQ9foDj2iJ4Mbt8a98TCNZoyvnm00A+P5E2b3jgo=</latexit>

To Observer

� ⇡ 2 �

1 + �2
0
✓2

<latexit sha1_base64="qZKQUGzBmG4SE1tuFpaXeFIGM8E="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit><latexit sha1_base64="gLtq6S7m7++px3jPFG4PHAhRIf0="></latexit>
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�[✓, �0 = 103]
<latexit sha1_base64="OD/6kcKl3aqpMTt6bTBB5tTl2CU="></latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit><latexit sha1_base64="XWviVJsx5MCaIE18AIYYuBULTbg=">AAAB/nicdVDLSsNAFJ34tr6qLt0MiiAoYVJFk4VQdONSwarQ1HAznbZDJw9mboRSunDjF/gPbhRXip/gL/g3Jq0uFD0wcDjnDPfeE6ZKGmTswxobn5icmp6ZLc3NLywulZdXLkySaS5qPFGJvgrBCCVjUUOJSlylWkAUKnEZdo8L//JGaCOT+Bx7qWhE0I5lS3LAXArK1G8KhVD3sSMQdvw2RBEE/YANDh12vdsoBeUNZjPPdT2PMrviuPt7Bdnf9fbcCnVsNsRGdd3fvv+o9k6D8rvfTHgWiRi5AmPqDkux0QeNkisxKPmZESnwLrRFf7j/gG7mUpO2Ep2/GOlQ/ZGDyJheFObJCLBjfnuF+JdXz7DlNvoyTjMUMR8NamWKYkKLMmhTasFR9XICXMt8Q8o7oIFjXllx+vd99H9Sq9iezc7yCo7ICDNkjayTLeKQA1IlJ+SU1Agnd+SRvJBX69Z6sJ6s51F0zPr6s0p+wHr7BGKkmBc=</latexit>

1o
<latexit sha1_base64="C9GebwhIk66Dw8gXQqfHcmhCaaU=">AAAB5XicdVDLSsNAFL3xWeOr6tLNYBFchaStVRdi0Y3LCsZW2lom00k7dJIJMxOhhIJf4EZxpfg5+gv+jUmrYEUPXDiccy734UWcKW3bH8bM7Nz8wmJuyVxeWV1bz29sXikRS0JdIriQDQ8ryllIXc00p41IUhx4nNa9wVnm12+pVEyEl3oY0XaAeyHzGcE6la6dm6QlAyRGnXzBsewxkG05pXKxVMqIvV+plNG3VTh5M4/vAKDWyb+3uoLEAQ014VippmNHup1gqRnhdGS2YkUjTAa4R5PxmiO0m0pd5AuZVqjRWJ3K4UCpYeClyQDrvvrtZeJfXjPW/mE7YWEUaxqSySA/5kgLlN2MukxSovkwJZhIlm6ISB9LTHT6GfPn6f8Tt2gdWfaFXaiewgQ52IYd2AMHDqAK51ADFwgE8ADP8GL0jXvj0XiaRGeMr54tmILx+glDDI2T</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit><latexit sha1_base64="rTPAOf9B1bVwLLrQHlqFfHYMYE0=">AAAB5XicdVDLSgMxFM3UVx1fVZdugkVwNWTaWnUhFt24rODYSltLJk3b0GQyJBmhDP0FN4orxYUfo38g/o0zrYIVPXDhcM653IcfcqYNQh9WZmZ2bn4hu2gvLa+sruXWNy61jBShHpFcqrqPNeUsoJ5hhtN6qCgWPqc1f3Ca+rUbqjSTwYUZhrQlcC9gXUawSaQr9zpuKgHlqJ3Luw4aAyLHLZYKxWJK0F65XILfVv741T4KX97tajv31uxIEgkaGMKx1g0XhaYVY2UY4XRkNyNNQ0wGuEfj8ZojuJNIHdiVKqnAwLE6lcNC66Hwk6TApq9/e6n4l9eITPegFbMgjAwNyGRQN+LQSJjeDDtMUWL4MCGYKJZsCEkfK0xM8hn75+n/E6/gHDroHOUrJ2CCLNgC22AXuGAfVMAZqAIPECDAHXgET1bfurXurYdJNGN99WyCKVjPnySfjwc=</latexit>

dn

d⌦
OBS

= �2
dn

d⌦
CB

<latexit sha1_base64="T/eA+fxgnaM2GxJJyenOWCyYrxI=">AAACJHicdVBLSwMxGPy2vmp9rXr0EiyCp7LtRUWE0oJ4a0VrC926ZLNpG5p9kGSFsuzv8eIP8eJF8SCKV4/+BdPWS1sdCAwzE5IZN+JMKst6MzILi0vLK9nV3Nr6xuaWub1zI8NYENogIQ9Fy8WSchbQhmKK01YkKPZdTpvuoDrym3dUSBYG12oY0Y6PewHrMoKVlhzzPPECO9QJ5Nk1n/awkziJLXxUq1ylaXpme5QrfFuyT/8LVis655h5q2CNgeZJ8Zfky+XvLwQAdcd8tL2QxD4NFOFYynbRilQnwUIxwmmas2NJI0wGuEeTccsUHWjJQ91Q6BMoNFanctiXcui7Oulj1Zez3kj8y2vHqnvcSVgQxYoGZPJQN+ZIhWg0GfKYoETxoSaYCKZ/iEgfC0yUHjanqxdni86TRqlwUrAu9QQVmCALe7APh1CEIyjDBdShAQQe4Bne4cO4N56MF+N1Es0Yv3d2YQrG5w8b46fy</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit><latexit sha1_base64="324kdwlNv/B1oDIDBt1XgNnV+DU=">AAACJHicdVDLSgMxAMzWV219rHr0Ei2Cp7LtRUWEsgXx1oquLXTrks2mbWj2QZIVyrLf48UP8eJF8SCKV/HkL5g+Lm11IDDMTEhm3IhRIQ3jTcssLC4tr2RXc/m19Y1NfWv7RoQxx8TCIQt500WCMBoQS1LJSDPiBPkuIw23Xx36jTvCBQ2DazmISNtH3YB2KEZSSY5+nniBHaoE9OyaT7rISZzE5j6smVdpmp7ZHmES3Zbt0/+CVVPlHL1gFI0R4DwpTUihUvn52st/m3VHf7S9EMc+CSRmSIhWyYhkO0FcUsxImrNjQSKE+6hLklHLFB4oyYOdkKsTSDhSp3LIF2LguyrpI9kTs95Q/MtrxbJz3E5oEMWSBHj8UCdmUIZwOBn0KCdYsoEiCHOqfghxD3GEpRo2p6qXZovOE6tcPCkal2oCE4yRBbtgHxyCEjgCFXAB6sACGDyAZ/AOPrR77Ul70V7H0Yw2ubMDpqB9/gKt2qkp</latexit>

Why 103 ?
<latexit sha1_base64="3BWLCJ1CwAbTrjL50QOdXrv0oPM=">AAAB9HicbVDLTgIxFL2DL8TXqIkbXTQSExeEzOhCXUl04xISR0gYJJ3SgYbOI21HQ0Y+xY3Glca1n+AvuPNT7AAbwJM0OT3nNL33eDFnUlnWj5FbWFxaXsmvFtbWNza3zO2dOxklglCHRDwSDQ9LyllIHcUUp41YUBx4nNa9/nXm1x+okCwKb9Ugpq0Ad0PmM4KVltrmXup6Pqr3BkO3ZFv3p24pu1+2zaJVtkZA88SekGLl4Kv2CwDVtvntdiKSBDRUhGMpm7YVq1aKhWKE02HBTSSNMenjLk1HUw/RkZY6yI+EPqFCI3UqhwMpB4GnkwFWPTnrZeJ/XjNR/nkrZWGcKBqS8Ud+wpGKUFYB6jBBieIDTTARTE+ISA8LTJQuqqBXt2cXnSfOSfmibNV0BVcwRh724RCOwYYzqMANVMEBAk/wAu/wYTwaz8ar8TaO5ozJm12YgvH5B6Wlkj8=</latexit><latexit sha1_base64="+NpwqcazEYNDz3bdptxBDAboGN8=">AAAB9HicbVDLTgIxFL2DL8TXqIkbjWkkJi4ImdGFupLoxiUkjpAwSDqlAw2dR9qOhiBLP8ONxpXGNZ/gL/gN/oQdYAN6kian55ym9x4v5kwqy/o2MnPzC4tL2eXcyura+oa5uXUro0QQ6pCIR6LmYUk5C6mjmOK0FguKA4/Tqte9Sv3qPRWSReGN6sW0EeB2yHxGsNJS09zpu56Pqp3ewC3Y1t2JW0jvF00zbxWtEdBfYk9IvrQ3rPw87Q/LTfPLbUUkCWioCMdS1m0rVo0+FooRTgc5N5E0xqSL27Q/mnqADrXUQn4k9AkVGqlTORxI2Qs8nQyw6shZLxX/8+qJ8s8afRbGiaIhGX/kJxypCKUVoBYTlCje0wQTwfSEiHSwwETponJ6dXt20b/EOS6eF62KruASxsjCLhzAEdhwCiW4hjI4QOARXuAdPowH49l4Nd7G0YwxebMNUzA+fwF0iJOl</latexit><latexit sha1_base64="+NpwqcazEYNDz3bdptxBDAboGN8=">AAAB9HicbVDLTgIxFL2DL8TXqIkbjWkkJi4ImdGFupLoxiUkjpAwSDqlAw2dR9qOhiBLP8ONxpXGNZ/gL/gN/oQdYAN6kian55ym9x4v5kwqy/o2MnPzC4tL2eXcyura+oa5uXUro0QQ6pCIR6LmYUk5C6mjmOK0FguKA4/Tqte9Sv3qPRWSReGN6sW0EeB2yHxGsNJS09zpu56Pqp3ewC3Y1t2JW0jvF00zbxWtEdBfYk9IvrQ3rPw87Q/LTfPLbUUkCWioCMdS1m0rVo0+FooRTgc5N5E0xqSL27Q/mnqADrXUQn4k9AkVGqlTORxI2Qs8nQyw6shZLxX/8+qJ8s8afRbGiaIhGX/kJxypCKUVoBYTlCje0wQTwfSEiHSwwETponJ6dXt20b/EOS6eF62KruASxsjCLhzAEdhwCiW4hjI4QOARXuAdPowH49l4Nd7G0YwxebMNUzA+fwF0iJOl</latexit>
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<latexit sha1_base64="OjVj2nn0Z5o+eyelnCOG9anooxI=">AAAB6HicdVDLSgMxFL1TX7W+qi7dBIvgasjUWmcWYtGNywqOLbS1ZNK0Dc08SDJCGQr+ghvFleLP6C/4N860uqjogQuHc84l98SLBFca408jt7C4tLySXy2srW9sbhW3d25UGEvKXBqKUDY9opjgAXM114I1I8mI7wnW8EYXmd+4Y1LxMLjW44h1fDIIeJ9TolOp3VbcRxa+TY7xpFssYRM7tu04CJtly65WMlI9cip2GVkmnqJ09l44vQeAerf40e6FNPZZoKkgSrUsHOlOQqTmVLBJoR0rFhE6IgOWTC+doINU6qF+KNMJNJqqczniKzX2vTTpEz1Uv71M/MtrxbpvdxIeRLFmAZ091I8F0iHKaqMel4xqMU4JoZKnFyI6JJJQnX5OIa3+0w/9T9yy6Zj4Cpdq5zBDHvZgHw7BghOowSXUwQUKETzCC7waI+PBeDKeZ9Gc8b2zC3Mw3r4A7SOOgw==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit>

NB ⇠ Ne
<latexit sha1_base64="T93Pbvp2I+Re9IC3bYnF34KY4V8=">AAAB7nicdVDLTgIxFL2DL8TXqIkbN1Vi4moyIMGZHcGNKwKJCAmQsVMKNHQeth0SQvgONxpXGj/FX3Djt1hAFxg9SZOTc05z77l+zJlUtv1hpFZW19Y30puZre2d3T1z/+BWRokgtE4iHommjyXlLKR1xRSnzVhQHPicNvzh1cxvjKiQLApv1DimnQD3Q9ZjBCsteaZZ8SbtE1SetiULUMWjnpm1Ldt1HNdFtpXPOcXCjBQv3IKTRznLniNbOqp93gFA1TPf292IJAENFeFYylbOjlVngoVihNNppp1IGmMyxH06me87RWda6qJeJPQLFZqrSzkcSDkOfJ0MsBrI395M/MtrJarndCYsjBNFQ7IY1Es4UhGalUddJihRfKwJJoLpDREZYIGJ0ifK6Oo//dD/pJ63XMuu6ROUYYE0HMMpnEMOLqEE11CFOhAYwSO8wKtxbzwYT8bzIpoyvv8cwhKMty9ULpBu</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit>
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<latexit sha1_base64="OjVj2nn0Z5o+eyelnCOG9anooxI=">AAAB6HicdVDLSgMxFL1TX7W+qi7dBIvgasjUWmcWYtGNywqOLbS1ZNK0Dc08SDJCGQr+ghvFleLP6C/4N860uqjogQuHc84l98SLBFca408jt7C4tLySXy2srW9sbhW3d25UGEvKXBqKUDY9opjgAXM114I1I8mI7wnW8EYXmd+4Y1LxMLjW44h1fDIIeJ9TolOp3VbcRxa+TY7xpFssYRM7tu04CJtly65WMlI9cip2GVkmnqJ09l44vQeAerf40e6FNPZZoKkgSrUsHOlOQqTmVLBJoR0rFhE6IgOWTC+doINU6qF+KNMJNJqqczniKzX2vTTpEz1Uv71M/MtrxbpvdxIeRLFmAZ091I8F0iHKaqMel4xqMU4JoZKnFyI6JJJQnX5OIa3+0w/9T9yy6Zj4Cpdq5zBDHvZgHw7BghOowSXUwQUKETzCC7waI+PBeDKeZ9Gc8b2zC3Mw3r4A7SOOgw==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit>

NB ⇠ Ne
<latexit sha1_base64="T93Pbvp2I+Re9IC3bYnF34KY4V8=">AAAB7nicdVDLTgIxFL2DL8TXqIkbN1Vi4moyIMGZHcGNKwKJCAmQsVMKNHQeth0SQvgONxpXGj/FX3Djt1hAFxg9SZOTc05z77l+zJlUtv1hpFZW19Y30puZre2d3T1z/+BWRokgtE4iHommjyXlLKR1xRSnzVhQHPicNvzh1cxvjKiQLApv1DimnQD3Q9ZjBCsteaZZ8SbtE1SetiULUMWjnpm1Ldt1HNdFtpXPOcXCjBQv3IKTRznLniNbOqp93gFA1TPf292IJAENFeFYylbOjlVngoVihNNppp1IGmMyxH06me87RWda6qJeJPQLFZqrSzkcSDkOfJ0MsBrI395M/MtrJarndCYsjBNFQ7IY1Es4UhGalUddJihRfKwJJoLpDREZYIGJ0ifK6Oo//dD/pJ63XMuu6ROUYYE0HMMpnEMOLqEE11CFOhAYwSO8wKtxbzwYT8bzIpoyvv8cwhKMty9ULpBu</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit>

⇠ �
107

<latexit sha1_base64="wr5fUV/bfDb49mOieTJL0bUM2FM=">AAAB9HicdVBNSwMxFHzrZ61fVcGLl2ARPC3ZWuruTfTisYJVwa0lm81qMLtZkqxSan+KF8WT4u/w6NWTf8W01UNFBwLDzIT33kS54Npg/OFMTE5Nz8yW5srzC4tLy5WV1RMtC0VZi0oh1VlENBM8Yy3DjWBnuWIkjQQ7ja4PBv7pDVOay+zYdHPWTsllxhNOibFSp7Ieap6iXihjaUJpk8jDF7v9TqWKXRz4fhAg7NY8v1EfkMZOUPdryHPxENU9//MdAUCzU3kLY0mLlGWGCqL1uYdz0+4RZTgVrF8OC81yQq/JJesNt+6jLSvFKJHKvsygoTqWI6nW3TSyyZSYK/3bG4h/eeeFSfx2j2d5YVhGR4OSQiAj0aACFHPFqBFdSwhV3G6I6BVRhBpbVNme/nMf+p+0am7g4iNbwT6MUIIN2IRt8GAX9uAQmtACCnfwAM/w4tw6986j8zSKTjjff9ZgDM7rF8Udk64=</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit>



One CB roughly in your 
direction—> One GRB pulse

CB = expanding plasma  
of ordinary matter ⇠ 1050

<latexit sha1_base64="OjVj2nn0Z5o+eyelnCOG9anooxI=">AAAB6HicdVDLSgMxFL1TX7W+qi7dBIvgasjUWmcWYtGNywqOLbS1ZNK0Dc08SDJCGQr+ghvFleLP6C/4N860uqjogQuHc84l98SLBFca408jt7C4tLySXy2srW9sbhW3d25UGEvKXBqKUDY9opjgAXM114I1I8mI7wnW8EYXmd+4Y1LxMLjW44h1fDIIeJ9TolOp3VbcRxa+TY7xpFssYRM7tu04CJtly65WMlI9cip2GVkmnqJ09l44vQeAerf40e6FNPZZoKkgSrUsHOlOQqTmVLBJoR0rFhE6IgOWTC+doINU6qF+KNMJNJqqczniKzX2vTTpEz1Uv71M/MtrxbpvdxIeRLFmAZ091I8F0iHKaqMel4xqMU4JoZKnFyI6JJJQnX5OIa3+0w/9T9yy6Zj4Cpdq5zBDHvZgHw7BghOowSXUwQUKETzCC7waI+PBeDKeZ9Gc8b2zC3Mw3r4A7SOOgw==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit>

NB ⇠ Ne
<latexit sha1_base64="T93Pbvp2I+Re9IC3bYnF34KY4V8=">AAAB7nicdVDLTgIxFL2DL8TXqIkbN1Vi4moyIMGZHcGNKwKJCAmQsVMKNHQeth0SQvgONxpXGj/FX3Djt1hAFxg9SZOTc05z77l+zJlUtv1hpFZW19Y30puZre2d3T1z/+BWRokgtE4iHommjyXlLKR1xRSnzVhQHPicNvzh1cxvjKiQLApv1DimnQD3Q9ZjBCsteaZZ8SbtE1SetiULUMWjnpm1Ldt1HNdFtpXPOcXCjBQv3IKTRznLniNbOqp93gFA1TPf292IJAENFeFYylbOjlVngoVihNNppp1IGmMyxH06me87RWda6qJeJPQLFZqrSzkcSDkOfJ0MsBrI395M/MtrJarndCYsjBNFQ7IY1Es4UhGalUddJihRfKwJJoLpDREZYIGJ0ifK6Oo//dD/pJ63XMuu6ROUYYE0HMMpnEMOLqEE11CFOhAYwSO8wKtxbzwYT8bzIpoyvv8cwhKMty9ULpBu</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit>

⇠ �
107

<latexit sha1_base64="wr5fUV/bfDb49mOieTJL0bUM2FM=">AAAB9HicdVBNSwMxFHzrZ61fVcGLl2ARPC3ZWuruTfTisYJVwa0lm81qMLtZkqxSan+KF8WT4u/w6NWTf8W01UNFBwLDzIT33kS54Npg/OFMTE5Nz8yW5srzC4tLy5WV1RMtC0VZi0oh1VlENBM8Yy3DjWBnuWIkjQQ7ja4PBv7pDVOay+zYdHPWTsllxhNOibFSp7Ieap6iXihjaUJpk8jDF7v9TqWKXRz4fhAg7NY8v1EfkMZOUPdryHPxENU9//MdAUCzU3kLY0mLlGWGCqL1uYdz0+4RZTgVrF8OC81yQq/JJesNt+6jLSvFKJHKvsygoTqWI6nW3TSyyZSYK/3bG4h/eeeFSfx2j2d5YVhGR4OSQiAj0aACFHPFqBFdSwhV3G6I6BVRhBpbVNme/nMf+p+0am7g4iNbwT6MUIIN2IRt8GAX9uAQmtACCnfwAM/w4tw6986j8zSKTjjff9ZgDM7rF8Udk64=</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit>
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One CB roughly in your 
direction—> One GRB pulse

CB = expanding plasma  
of ordinary matter ⇠ 1050

<latexit sha1_base64="OjVj2nn0Z5o+eyelnCOG9anooxI=">AAAB6HicdVDLSgMxFL1TX7W+qi7dBIvgasjUWmcWYtGNywqOLbS1ZNK0Dc08SDJCGQr+ghvFleLP6C/4N860uqjogQuHc84l98SLBFca408jt7C4tLySXy2srW9sbhW3d25UGEvKXBqKUDY9opjgAXM114I1I8mI7wnW8EYXmd+4Y1LxMLjW44h1fDIIeJ9TolOp3VbcRxa+TY7xpFssYRM7tu04CJtly65WMlI9cip2GVkmnqJ09l44vQeAerf40e6FNPZZoKkgSrUsHOlOQqTmVLBJoR0rFhE6IgOWTC+doINU6qF+KNMJNJqqczniKzX2vTTpEz1Uv71M/MtrxbpvdxIeRLFmAZ091I8F0iHKaqMel4xqMU4JoZKnFyI6JJJQnX5OIa3+0w/9T9yy6Zj4Cpdq5zBDHvZgHw7BghOowSXUwQUKETzCC7waI+PBeDKeZ9Gc8b2zC3Mw3r4A7SOOgw==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit>

NB ⇠ Ne
<latexit sha1_base64="T93Pbvp2I+Re9IC3bYnF34KY4V8=">AAAB7nicdVDLTgIxFL2DL8TXqIkbN1Vi4moyIMGZHcGNKwKJCAmQsVMKNHQeth0SQvgONxpXGj/FX3Djt1hAFxg9SZOTc05z77l+zJlUtv1hpFZW19Y30puZre2d3T1z/+BWRokgtE4iHommjyXlLKR1xRSnzVhQHPicNvzh1cxvjKiQLApv1DimnQD3Q9ZjBCsteaZZ8SbtE1SetiULUMWjnpm1Ldt1HNdFtpXPOcXCjBQv3IKTRznLniNbOqp93gFA1TPf292IJAENFeFYylbOjlVngoVihNNppp1IGmMyxH06me87RWda6qJeJPQLFZqrSzkcSDkOfJ0MsBrI395M/MtrJarndCYsjBNFQ7IY1Es4UhGalUddJihRfKwJJoLpDREZYIGJ0ifK6Oo//dD/pJ63XMuu6ROUYYE0HMMpnEMOLqEE11CFOhAYwSO8wKtxbzwYT8bzIpoyvv8cwhKMty9ULpBu</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit>

⇠ �
107

<latexit sha1_base64="wr5fUV/bfDb49mOieTJL0bUM2FM=">AAAB9HicdVBNSwMxFHzrZ61fVcGLl2ARPC3ZWuruTfTisYJVwa0lm81qMLtZkqxSan+KF8WT4u/w6NWTf8W01UNFBwLDzIT33kS54Npg/OFMTE5Nz8yW5srzC4tLy5WV1RMtC0VZi0oh1VlENBM8Yy3DjWBnuWIkjQQ7ja4PBv7pDVOay+zYdHPWTsllxhNOibFSp7Ieap6iXihjaUJpk8jDF7v9TqWKXRz4fhAg7NY8v1EfkMZOUPdryHPxENU9//MdAUCzU3kLY0mLlGWGCqL1uYdz0+4RZTgVrF8OC81yQq/JJesNt+6jLSvFKJHKvsygoTqWI6nW3TSyyZSYK/3bG4h/eeeFSfx2j2d5YVhGR4OSQiAj0aACFHPFqBFdSwhV3G6I6BVRhBpbVNme/nMf+p+0am7g4iNbwT6MUIIN2IRt8GAX9uAQmtACCnfwAM/w4tw6986j8zSKTjjff9ZgDM7rF8Udk64=</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit>



Correct CR predictioN 
Happened only once!!



ECR > Econf(Z)

Correct CR predictioN 
Happened only once!!



CRs must be
extragalacticECR > Econf(Z)

Correct CR predictioN 
Happened only once!!



CRs must be
extragalacticECR > Econf(Z)

RL ⇠ 0.65 kpc
5µG

B

p(E)

Econf(Z)

Correct CR predictioN 
Happened only once!!



CRs must be
extragalacticECR > Econf(Z)

Econf(Z) ⇠ Z (3⇥ 109)GeV

RL ⇠ 0.65 kpc
5µG

B

p(E)

Econf(Z)

Correct CR predictioN 
Happened only once!!



CRs must be
extragalacticECR > Econf(Z)

Econf(Z) ⇠ Z (3⇥ 109)GeV

Eankle ⇠ 3⇥ 109 GeV

RL ⇠ 0.65 kpc
5µG

B

p(E)

Econf(Z)

Correct CR predictioN 
Happened only once!!



G. Cocconi (1956)

CRs must be
extragalacticECR > Econf(Z)

Econf(Z) ⇠ Z (3⇥ 109)GeV

Eankle ⇠ 3⇥ 109 GeV

RL ⇠ 0.65 kpc
5µG

B

p(E)

Econf(Z)

Correct CR predictioN 
Happened only once!!



G. Cocconi (1956) P. Morrison (1957)

CRs must be
extragalacticECR > Econf(Z)

Econf(Z) ⇠ Z (3⇥ 109)GeV

Eankle ⇠ 3⇥ 109 GeV

RL ⇠ 0.65 kpc
5µG

B

p(E)

Econf(Z)

Correct CR predictioN 
Happened only once!!



Gamma-Ray Emission Mechanism in FB Model

Electrons in turbulent shocks emit (unpolarized) SR
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Parameter
            fit to CR data 
 (other inputs: only PRIORS)

Confinement volume, time

s
ONE Parameter for CR nuclei (not used today)
Relative proton flux norm above/below its knee
ONE Parameter (freely chosen today)
(to predict the electron flux normalization)
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<latexit sha1_base64="OjVj2nn0Z5o+eyelnCOG9anooxI=">AAAB6HicdVDLSgMxFL1TX7W+qi7dBIvgasjUWmcWYtGNywqOLbS1ZNK0Dc08SDJCGQr+ghvFleLP6C/4N860uqjogQuHc84l98SLBFca408jt7C4tLySXy2srW9sbhW3d25UGEvKXBqKUDY9opjgAXM114I1I8mI7wnW8EYXmd+4Y1LxMLjW44h1fDIIeJ9TolOp3VbcRxa+TY7xpFssYRM7tu04CJtly65WMlI9cip2GVkmnqJ09l44vQeAerf40e6FNPZZoKkgSrUsHOlOQqTmVLBJoR0rFhE6IgOWTC+doINU6qF+KNMJNJqqczniKzX2vTTpEz1Uv71M/MtrxbpvdxIeRLFmAZ091I8F0iHKaqMel4xqMU4JoZKnFyI6JJJQnX5OIa3+0w/9T9yy6Zj4Cpdq5zBDHvZgHw7BghOowSXUwQUKETzCC7waI+PBeDKeZ9Gc8b2zC3Mw3r4A7SOOgw==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit>

NB ⇠ Ne
<latexit sha1_base64="T93Pbvp2I+Re9IC3bYnF34KY4V8=">AAAB7nicdVDLTgIxFL2DL8TXqIkbN1Vi4moyIMGZHcGNKwKJCAmQsVMKNHQeth0SQvgONxpXGj/FX3Djt1hAFxg9SZOTc05z77l+zJlUtv1hpFZW19Y30puZre2d3T1z/+BWRokgtE4iHommjyXlLKR1xRSnzVhQHPicNvzh1cxvjKiQLApv1DimnQD3Q9ZjBCsteaZZ8SbtE1SetiULUMWjnpm1Ldt1HNdFtpXPOcXCjBQv3IKTRznLniNbOqp93gFA1TPf292IJAENFeFYylbOjlVngoVihNNppp1IGmMyxH06me87RWda6qJeJPQLFZqrSzkcSDkOfJ0MsBrI395M/MtrJarndCYsjBNFQ7IY1Es4UhGalUddJihRfKwJJoLpDREZYIGJ0ifK6Oo//dD/pJ63XMuu6ROUYYE0HMMpnEMOLqEE11CFOhAYwSO8wKtxbzwYT8bzIpoyvv8cwhKMty9ULpBu</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit>

⇠ �
107

<latexit sha1_base64="wr5fUV/bfDb49mOieTJL0bUM2FM=">AAAB9HicdVBNSwMxFHzrZ61fVcGLl2ARPC3ZWuruTfTisYJVwa0lm81qMLtZkqxSan+KF8WT4u/w6NWTf8W01UNFBwLDzIT33kS54Npg/OFMTE5Nz8yW5srzC4tLy5WV1RMtC0VZi0oh1VlENBM8Yy3DjWBnuWIkjQQ7ja4PBv7pDVOay+zYdHPWTsllxhNOibFSp7Ieap6iXihjaUJpk8jDF7v9TqWKXRz4fhAg7NY8v1EfkMZOUPdryHPxENU9//MdAUCzU3kLY0mLlGWGCqL1uYdz0+4RZTgVrF8OC81yQq/JJesNt+6jLSvFKJHKvsygoTqWI6nW3TSyyZSYK/3bG4h/eeeFSfx2j2d5YVhGR4OSQiAj0aACFHPFqBFdSwhV3G6I6BVRhBpbVNme/nMf+p+0am7g4iNbwT6MUIIN2IRt8GAX9uAQmtACCnfwAM/w4tw6986j8zSKTjjff9ZgDM7rF8Udk64=</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit>



8500

8000

7500

7000

6500

6000

5500

5000

co
un

ts
 s

–1

806040200-20-40

seconds since trigger

GRB 980425 BATSE

50–300 ke GRB 030329

One CB roughly in your 
direction—> One GRB pulse

CB = expanding plasma  
of ordinary matter ⇠ 1050

<latexit sha1_base64="OjVj2nn0Z5o+eyelnCOG9anooxI=">AAAB6HicdVDLSgMxFL1TX7W+qi7dBIvgasjUWmcWYtGNywqOLbS1ZNK0Dc08SDJCGQr+ghvFleLP6C/4N860uqjogQuHc84l98SLBFca408jt7C4tLySXy2srW9sbhW3d25UGEvKXBqKUDY9opjgAXM114I1I8mI7wnW8EYXmd+4Y1LxMLjW44h1fDIIeJ9TolOp3VbcRxa+TY7xpFssYRM7tu04CJtly65WMlI9cip2GVkmnqJ09l44vQeAerf40e6FNPZZoKkgSrUsHOlOQqTmVLBJoR0rFhE6IgOWTC+doINU6qF+KNMJNJqqczniKzX2vTTpEz1Uv71M/MtrxbpvdxIeRLFmAZ091I8F0iHKaqMel4xqMU4JoZKnFyI6JJJQnX5OIa3+0w/9T9yy6Zj4Cpdq5zBDHvZgHw7BghOowSXUwQUKETzCC7waI+PBeDKeZ9Gc8b2zC3Mw3r4A7SOOgw==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit><latexit sha1_base64="aq4oWjCMNw2gptu3F9Bxc9NdbAg=">AAAB6HicdVDLSgMxFM34rOOr6tJNsAiuhkytdWYhFt24rODYQqeWTJppQzMPkoxQSj/CjeJK0Y/RPxD/xkyri4oeuHA451xyT4KUM6kQ+jTm5hcWl5YLK+bq2vrGZnFr+1ommSDUIwlPRDPAknIWU08xxWkzFRRHAaeNYHCe+41bKiRL4is1TGk7wr2YhYxgpSXflyyCNroZHaFxp1hCFnIdx3Uhssq2U63kpHroVpwytC00Qen0zTxJXz/Meqf47ncTkkU0VoRjKVs2SlV7hIVihNOx6WeSppgMcI+OJpeO4b6WujBMhJ5YwYk6k8ORlMMo0MkIq7787eXiX14rU6HTHrE4zRSNyfShMONQJTCvDbtMUKL4UBNMBNMXQtLHAhOlP8fU1X/6wf+JV7ZcC12iUu0MTFEAu2APHAAbHIMauAB14AECUnAPnsCzMTDujAfjcRqdM753dsAMjJcvzraP9w==</latexit>

NB ⇠ Ne
<latexit sha1_base64="T93Pbvp2I+Re9IC3bYnF34KY4V8=">AAAB7nicdVDLTgIxFL2DL8TXqIkbN1Vi4moyIMGZHcGNKwKJCAmQsVMKNHQeth0SQvgONxpXGj/FX3Djt1hAFxg9SZOTc05z77l+zJlUtv1hpFZW19Y30puZre2d3T1z/+BWRokgtE4iHommjyXlLKR1xRSnzVhQHPicNvzh1cxvjKiQLApv1DimnQD3Q9ZjBCsteaZZ8SbtE1SetiULUMWjnpm1Ldt1HNdFtpXPOcXCjBQv3IKTRznLniNbOqp93gFA1TPf292IJAENFeFYylbOjlVngoVihNNppp1IGmMyxH06me87RWda6qJeJPQLFZqrSzkcSDkOfJ0MsBrI395M/MtrJarndCYsjBNFQ7IY1Es4UhGalUddJihRfKwJJoLpDREZYIGJ0ifK6Oo//dD/pJ63XMuu6ROUYYE0HMMpnEMOLqEE11CFOhAYwSO8wKtxbzwYT8bzIpoyvv8cwhKMty9ULpBu</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit><latexit sha1_base64="5b/BhMTnvqPo85+dUi9g6fnoTIo=">AAAB7nicdVDLTgIxFO34RHyNmrhxUyUmriYdJDizI7hxRSARIQEy6ZQONHQeth0SQvgONxpXGjf+hQt/wY3fYgFdYPQkTU7OOc295/oJZ1Ih9GEsLa+srq1nNrKbW9s7u+be/o2MU0FoncQ8Fk0fS8pZROuKKU6biaA49Dlt+IPLqd8YUiFZHF2rUUI7Ie5FLGAEKy15plnxxu1jWJ60JQthxaOemUMWch3HdSGy8rZTLExJ8dwtOHloW2iGXOmw9sley29Vz3xvd2OShjRShGMpWzZKVGeMhWKE00m2nUqaYDLAPTqe7TuBp1rqwiAW+kUKztSFHA6lHIW+ToZY9eVvbyr+5bVSFTidMYuSVNGIzAcFKYcqhtPysMsEJYqPNMFEML0hJH0sMFH6RFld/acf/J/U85ZroZo+QRnMkQFH4AScARtcgBK4AlVQBwQMwT14As/GrXFnPBiP8+iS8f3nACzAePkCkluSKg==</latexit>

⇠ �
107

<latexit sha1_base64="wr5fUV/bfDb49mOieTJL0bUM2FM=">AAAB9HicdVBNSwMxFHzrZ61fVcGLl2ARPC3ZWuruTfTisYJVwa0lm81qMLtZkqxSan+KF8WT4u/w6NWTf8W01UNFBwLDzIT33kS54Npg/OFMTE5Nz8yW5srzC4tLy5WV1RMtC0VZi0oh1VlENBM8Yy3DjWBnuWIkjQQ7ja4PBv7pDVOay+zYdHPWTsllxhNOibFSp7Ieap6iXihjaUJpk8jDF7v9TqWKXRz4fhAg7NY8v1EfkMZOUPdryHPxENU9//MdAUCzU3kLY0mLlGWGCqL1uYdz0+4RZTgVrF8OC81yQq/JJesNt+6jLSvFKJHKvsygoTqWI6nW3TSyyZSYK/3bG4h/eeeFSfx2j2d5YVhGR4OSQiAj0aACFHPFqBFdSwhV3G6I6BVRhBpbVNme/nMf+p+0am7g4iNbwT6MUIIN2IRt8GAX9uAQmtACCnfwAM/w4tw6986j8zSKTjjff9ZgDM7rF8Udk64=</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit><latexit sha1_base64="rGQZjCz4wOiEz934vorZ4u4peZE=">AAAB9HicdVDNSgMxGMzWv1r/qoIiXoJF8LRka2l3b0UvHitYW3BryaZpG5rdLElWKbWP4kXxpPgcHr3qxauPYdrqoaIDgWFmwvd9E8ScKY3Qm5WamZ2bX0gvZpaWV1bXsusb50okktAqEVzIeoAV5SyiVc00p/VYUhwGnNaC3vHIr11RqZiIznQ/po0QdyLWZgRrIzWzW75iIRz4oiW0L0wSOuiyNGxmc8hGnut6HkR23nGLhREpHnoFNw8dG42RK7sfr9vvnzuVZvbFbwmShDTShGOlLhwU68YAS80Ip8OMnygaY9LDHToYbz2E+0ZqwbaQ5kUajtWpHA6V6oeBSYZYd9VvbyT+5V0kuu02BiyKE00jMhnUTjjUAo4qgC0mKdG8bwgmkpkNIeliiYk2RWXM6T/3wf9JNW97Njo1FRyBCdJgF+yBA+CAEiiDE1ABVUDADbgDj+DJurZurXvrYRJNWd9/NsEUrOcvIH+VgA==</latexit>





CBs ejected by core-collapse
Supernovae & acting on the 

Inter-Stellar Medium as 
Relativistic Rackets explain
(to a good approximation)

all properties of (non-solar)
Cosmic Rays at all energies



CBs ejected by core-collapse
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& entail verifiable predictions



CBs ejected by core-collapse
Supernovae & acting on the 

Inter-Stellar Medium as 
Relativistic Rackets explain
(to a good approximation)

all properties of (non-solar)
Cosmic Rays at all energies

& entail verifiable predictions
Should YOU care ???



Is the positron
flux of AMS a
signature of

DARK MATTER
???



Is the positron
flux of AMS a
signature of

DARK MATTER
??? …





! e+ + ...

<latexit sha1_base64="rZOcukPU9iB4Bdk8FMVK1hKlXeg=">AAAB9nicbVDLSgMxFL1TX219jbpw4SZYBEEZZqSgy6IblxXsAzu1ZNK0Dc1MhiSjLaUf4saNiBtFP8Nf8Gs0fWzaekjgcM4JufcEMWdKu+6PlVpaXlldS2ey6xubW9v2zm5ZiUQSWiKCC1kNsKKcRbSkmea0GkuKw4DTStC9GvmVByoVE9Gt7se0HuJ2xFqMYG2khr3vS9buaCyleET0/sQ/NcdxnIadcx13DLRIvCnJFTLx091n77fYsL/9piBJSCNNOFaq5rmxrg+w1IxwOsz6iaIxJl3cpoPx2EN0ZKQmaglpbqTRWJ3J4VCpfhiYZIh1R817I/E/r5bo1kV9wKI40TQik49aCUdaoFEHqMkkJZr3DcFEMjMhIh0sMdGmqaxZ3ZtfdJGUzxwv7+RvTAeXMEEaDuAQjsGDcyjANRShBASG8ALv8GH1rGfr1XqbRFPW9M0ezMD6+gMwlJSJ</latexit>

DT = p(CR) + ISM ! e+ + ...

<latexit sha1_base64="8j/vVcsHrS9BIwjPA15mgfi/0Yc=">AAACB3icbVDLSgMxFM3UV62vqks3Q4tQaRlmpKAboVgXuhCq9gVNLZk004ZmHiQZYRj6AW5c+R9uRNwouPMX+jemj01bDwROzrmX5Bw7YFRI0xxpiZXVtfWN5GZqa3tndy+9f1AXfsgxqWGf+bxpI0EY9UhNUslIM+AEuTYjDXtQHvuNJ8IF9b2qjALSdlHPow7FSCqpk85B7sZXVVi4gIUgV74/gYU8LNw83ELp6+QxP7kahjHspLOmYU6gLxNrRrKlDMy/jkpRpZP+hV0fhy7xJGZIiJZlBrIdIy4pZmSYgqEgAcID1CPxJMdQP1ZSV3d8ro4n9Yk6N4dcISLXVpMukn2x6I3F/7xWKJ3zdky9IJTEw9OHnJDpKuO4FL1LOcGSRYogzKn6oY77iCMsVXUpFd1aDLpM6qeGVTSKd6qDSzBFEhyBDMgBC5yBErgGFVADGLyAd/AFvrVn7U370D6nowlttnMI5qD9/AFlHpic</latexit>



! e+ + ...

<latexit sha1_base64="rZOcukPU9iB4Bdk8FMVK1hKlXeg=">AAAB9nicbVDLSgMxFL1TX219jbpw4SZYBEEZZqSgy6IblxXsAzu1ZNK0Dc1MhiSjLaUf4saNiBtFP8Nf8Gs0fWzaekjgcM4JufcEMWdKu+6PlVpaXlldS2ey6xubW9v2zm5ZiUQSWiKCC1kNsKKcRbSkmea0GkuKw4DTStC9GvmVByoVE9Gt7se0HuJ2xFqMYG2khr3vS9buaCyleET0/sQ/NcdxnIadcx13DLRIvCnJFTLx091n77fYsL/9piBJSCNNOFaq5rmxrg+w1IxwOsz6iaIxJl3cpoPx2EN0ZKQmaglpbqTRWJ3J4VCpfhiYZIh1R817I/E/r5bo1kV9wKI40TQik49aCUdaoFEHqMkkJZr3DcFEMjMhIh0sMdGmqaxZ3ZtfdJGUzxwv7+RvTAeXMEEaDuAQjsGDcyjANRShBASG8ALv8GH1rGfr1XqbRFPW9M0ezMD6+gMwlJSJ</latexit>

DT = p(CR) + ISM ! e+ + ...

<latexit sha1_base64="8j/vVcsHrS9BIwjPA15mgfi/0Yc=">AAACB3icbVDLSgMxFM3UV62vqks3Q4tQaRlmpKAboVgXuhCq9gVNLZk004ZmHiQZYRj6AW5c+R9uRNwouPMX+jemj01bDwROzrmX5Bw7YFRI0xxpiZXVtfWN5GZqa3tndy+9f1AXfsgxqWGf+bxpI0EY9UhNUslIM+AEuTYjDXtQHvuNJ8IF9b2qjALSdlHPow7FSCqpk85B7sZXVVi4gIUgV74/gYU8LNw83ELp6+QxP7kahjHspLOmYU6gLxNrRrKlDMy/jkpRpZP+hV0fhy7xJGZIiJZlBrIdIy4pZmSYgqEgAcID1CPxJMdQP1ZSV3d8ro4n9Yk6N4dcISLXVpMukn2x6I3F/7xWKJ3zdky9IJTEw9OHnJDpKuO4FL1LOcGSRYogzKn6oY77iCMsVXUpFd1aDLpM6qeGVTSKd6qDSzBFEhyBDMgBC5yBErgGFVADGLyAd/AFvrVn7U370D6nowlttnMI5qD9/AFlHpic</latexit>

ST = DMdecay or annihil.

<latexit sha1_base64="jZAAOV1bYT7K2yiCCNq+nSiP10w="></latexit>

! e+ + ...

<latexit sha1_base64="L5mCChQH0EtO2nPJTTDnvGOnxmc=">AAAB9nicdVDNSgMxGMz629a/VQ8evASLICjLbrtWj0UvHivYH+zWkk3TNjS7WZKstpQ+iBcvIl4UfQxfwafRbKtgRYcEhpn5yJfxI0alsu13Y2Z2bn5hMZXOLC2vrK6Z6xsVyWOBSRlzxkXNR5IwGpKyooqRWiQICnxGqn7vNPGr10RIysMLNYhII0CdkLYpRkpLTXPLE7TTVUgIfgPJ1b53oI9lWU0z61j2GNC2nLyby+cTYh8WCi78trLFdHR7+dL/KDXNN6/FcRyQUGGGpKw7dqQaQyQUxYyMMl4sSYRwD3XIcLz2CO5qqQXbXOgbKjhWp3IokHIQ+DoZINWVv71E/Murx6p93BjSMIoVCfHkoXbMoOIw6QC2qCBYsYEmCAuqN4S4iwTCSjeV+fn1/0klZzmu5Z7rDk7ABCmwDXbAHnDAESiCM1ACZYDBCNyDJ/Bs9I0748F4nERnjK+ZTTAF4/UTZrKUsA==</latexit>



! e+ + ...

<latexit sha1_base64="rZOcukPU9iB4Bdk8FMVK1hKlXeg=">AAAB9nicbVDLSgMxFL1TX219jbpw4SZYBEEZZqSgy6IblxXsAzu1ZNK0Dc1MhiSjLaUf4saNiBtFP8Nf8Gs0fWzaekjgcM4JufcEMWdKu+6PlVpaXlldS2ey6xubW9v2zm5ZiUQSWiKCC1kNsKKcRbSkmea0GkuKw4DTStC9GvmVByoVE9Gt7se0HuJ2xFqMYG2khr3vS9buaCyleET0/sQ/NcdxnIadcx13DLRIvCnJFTLx091n77fYsL/9piBJSCNNOFaq5rmxrg+w1IxwOsz6iaIxJl3cpoPx2EN0ZKQmaglpbqTRWJ3J4VCpfhiYZIh1R817I/E/r5bo1kV9wKI40TQik49aCUdaoFEHqMkkJZr3DcFEMjMhIh0sMdGmqaxZ3ZtfdJGUzxwv7+RvTAeXMEEaDuAQjsGDcyjANRShBASG8ALv8GH1rGfr1XqbRFPW9M0ezMD6+gMwlJSJ</latexit>

DT = p(CR) + ISM ! e+ + ...

<latexit sha1_base64="8j/vVcsHrS9BIwjPA15mgfi/0Yc=">AAACB3icbVDLSgMxFM3UV62vqks3Q4tQaRlmpKAboVgXuhCq9gVNLZk004ZmHiQZYRj6AW5c+R9uRNwouPMX+jemj01bDwROzrmX5Bw7YFRI0xxpiZXVtfWN5GZqa3tndy+9f1AXfsgxqWGf+bxpI0EY9UhNUslIM+AEuTYjDXtQHvuNJ8IF9b2qjALSdlHPow7FSCqpk85B7sZXVVi4gIUgV74/gYU8LNw83ELp6+QxP7kahjHspLOmYU6gLxNrRrKlDMy/jkpRpZP+hV0fhy7xJGZIiJZlBrIdIy4pZmSYgqEgAcID1CPxJMdQP1ZSV3d8ro4n9Yk6N4dcISLXVpMukn2x6I3F/7xWKJ3zdky9IJTEw9OHnJDpKuO4FL1LOcGSRYogzKn6oY77iCMsVXUpFd1aDLpM6qeGVTSKd6qDSzBFEhyBDMgBC5yBErgGFVADGLyAd/AFvrVn7U370D6nowlttnMI5qD9/AFlHpic</latexit>

ST = DMdecay or annihil.

<latexit sha1_base64="jZAAOV1bYT7K2yiCCNq+nSiP10w="></latexit>

! e+ + ...

<latexit sha1_base64="L5mCChQH0EtO2nPJTTDnvGOnxmc=">AAAB9nicdVDNSgMxGMz629a/VQ8evASLICjLbrtWj0UvHivYH+zWkk3TNjS7WZKstpQ+iBcvIl4UfQxfwafRbKtgRYcEhpn5yJfxI0alsu13Y2Z2bn5hMZXOLC2vrK6Z6xsVyWOBSRlzxkXNR5IwGpKyooqRWiQICnxGqn7vNPGr10RIysMLNYhII0CdkLYpRkpLTXPLE7TTVUgIfgPJ1b53oI9lWU0z61j2GNC2nLyby+cTYh8WCi78trLFdHR7+dL/KDXNN6/FcRyQUGGGpKw7dqQaQyQUxYyMMl4sSYRwD3XIcLz2CO5qqQXbXOgbKjhWp3IokHIQ+DoZINWVv71E/Murx6p93BjSMIoVCfHkoXbMoOIw6QC2qCBYsYEmCAuqN4S4iwTCSjeV+fn1/0klZzmu5Z7rDk7ABCmwDXbAHnDAESiCM1ACZYDBCNyDJ/Bs9I0748F4nERnjK+ZTTAF4/UTZrKUsA==</latexit>
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µ� quasar
<latexit sha1_base64="2R2X7dtHheMiNDSxPRT+Z+8ATm8=">AAAB5nicdVDLSgNBEOz1GeMr6lEPg0Hw4jIRNNlb0IvHBFwTTEKYncwmQ2YfzkMIId/gRfGk+Bl+gr/gzU9xkkggogUNTVU13dVBKrjSGH86C4tLyyurmbXs+sbm1nZuZ/dGJUZS5tNEJLIeEMUEj5mvuRasnkpGokCwWtC/HOu1eyYVT+JrPUhZKyLdmIecEm2p22ZkTu4MUUS2c3nseqWS552hgosnQNjFRQ8XzmdMvnzwXv0CgEo799HsJNRELNZUEKUaBZzq1pBIzalgo2zTKJYS2iddNpzcOUJHluqgMJG2Yo0m7JyPREoNosA6I6J76rc2Jv/SGkaHpdaQx6nRLKbTRaERSCdoHBp1uGRUi4FtCJXcXohoj0hCtX1N1kafJf6/8U9dz8VV+4ILmCID+3AIx1CAIpThCirgA4UYHuEFXh3uPDhPzvPUuuD8zOzBHJy3by5wjt0=</latexit><latexit sha1_base64="Ei1ocEcrqc3hUJgLrYw0T9zgnQg=">AAAB5nicdVBNS0JBFJ1nX2ZfVssihiRo02NeUPp2UpuWCr2UVGTeOOrgvHmv+QhEXLZuU7Qq+hn+hP5Cv6E/0aghGHXgwuWcc7n33DDhTGmEPp3UwuLS8kp6NbO2vrG5ld3euVGxkYQGJOaxrIZYUc4EDTTTnFYTSXEUcloJe5djvXJPpWKxuNb9hDYi3BGszQjWlrqtR+bkzmCFZTObQ65fKPj+GfRcNAFELsr7yDufMbni/qj89XAwKjWzH/VWTExEhSYcK1XzUKIbAyw1I5wOM3WjaIJJD3foYHLnEB5ZqgXbsbQlNJywcz4cKdWPQuuMsO6q39qY/EurGd0uNAZMJEZTQaaL2oZDHcNxaNhikhLN+7bBRDJ7ISRdLDHR9jUZG32W+P8mOHV9F5XtCy7AFGmwBw7BMfBAHhTBFSiBABAgwBN4BW8Ocx6dZ+dlak05PzO7YA7O+zf9RJBD</latexit><latexit sha1_base64="Ei1ocEcrqc3hUJgLrYw0T9zgnQg=">AAAB5nicdVBNS0JBFJ1nX2ZfVssihiRo02NeUPp2UpuWCr2UVGTeOOrgvHmv+QhEXLZuU7Qq+hn+hP5Cv6E/0aghGHXgwuWcc7n33DDhTGmEPp3UwuLS8kp6NbO2vrG5ld3euVGxkYQGJOaxrIZYUc4EDTTTnFYTSXEUcloJe5djvXJPpWKxuNb9hDYi3BGszQjWlrqtR+bkzmCFZTObQ65fKPj+GfRcNAFELsr7yDufMbni/qj89XAwKjWzH/VWTExEhSYcK1XzUKIbAyw1I5wOM3WjaIJJD3foYHLnEB5ZqgXbsbQlNJywcz4cKdWPQuuMsO6q39qY/EurGd0uNAZMJEZTQaaL2oZDHcNxaNhikhLN+7bBRDJ7ISRdLDHR9jUZG32W+P8mOHV9F5XtCy7AFGmwBw7BMfBAHhTBFSiBABAgwBN4BW8Ocx6dZ+dlak05PzO7YA7O+zf9RJBD</latexit>
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