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LHC Trigger basics

Level 1 (L1) High level (HLT)

40 MHz 100 kHz 1 kHz

Only 0.0025 % of all collisions get recorded   😨 

Currently only tracking at HLT step

Triggers are critical to the experimental programs at ATLAS, CMS and LHCb!
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Sensitive to tiny couplings!

Complementary sensitivity for signals with

• Low rates 

• Relatively low backgrounds (online + offline)
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Things to do with the phase II upgrade
5

Displaced vertex triggers

(Light diphoton resonances )

(Exotic Higgs & B decays)

Data scouting

Stuff that is 
desirable

Stuff that is 
feasible

Stuff that we should try to do Theoretical physicsExperimental 
physics

Two examples: 



pT > 2 GeV
pT  < 2 GeV

CMS L1 track trigger
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Experimental opportunities with the LHC upgrade
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Each module independently measures 
the pT of the stubs

Only stubs with pT > 2 GeV are used in 
track reconstruction

Key point: For moderate displacements, stubs are still reconstructed

In principle, track trigger could find displaced tracks
Y. Gershtein: arXiv 1705.04321

CMS PAS FTR-18-018 

pT > 2 GeV
pT  < 2 GeV

CMS L1 track trigger
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Experimental opportunities with the LHC upgrade



There are A LOT of displaced tracks!   

The TRIGGER DESIGN should keep a decent signal efficiency 

while bringing down the bandwidth to ~1 kHz

Experimental challenge



Light new physics is a perfect opportunity

2) Raising the pT threshold to meet the bandwidth requirements 

kills the signal efficiency 

1) Naturally lead to displaced signatures

Which signal?

Multi-track DVMuonic DV
μ

μ

Exotic B-decays Exotic Higgs decays

Y. Gerhstein, S. Knapen, D.R. 

arXiv 2012.07864 

Y. Gerhstein, S. Knapen 
 arXiv 1907.00007 
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Which model? Light singlet mixed with the Higgs
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<latexit sha1_base64="T9uHv26Q++TpeOlbymY4KzXa6MQ=">AAACHnicbVDLSgNBEJz1bXxFPephMAgeJOyKqBdB9KBHRaNCEpfeSccdnNldZnqFEHLxSzx61Y/wJl71G/wJJ3EPvgoaiqpuuruiTElLvv/uDQ2PjI6NT0yWpqZnZufK8wvnNs2NwJpIVWouI7CoZII1kqTwMjMIOlJ4Ed0c9P2LWzRWpskZdTJsarhOZFsKICeF5eXGIWgN4emuDRsUI8HVBi+0OCxX/Ko/AP9LgoJUWIHjsPzRaKUi15iQUGBtPfAzanbBkBQKe6VGbjEDcQPXWHc0AY222R180eOrTmnxdmpcJcQH6veJLmhrOzpynRootr+9vvifV8+pvdPsyiTLCRPxtaidK04p70fCW9KgINVxBISR7lYuYjAgyAX3Y0sU6XXrHoux1Su5dILfWfwl5xvVYKvqn2xW9vaLnCbYElthayxg22yPHbFjVmOC3bEH9sievHvv2XvxXr9ah7xiZpH9gPf2CRP1oj4=</latexit>

�S = s2✓�h

<latexit sha1_base64="kShd31JvKaNs7d1B9gSptt8k9iE=">AAACJ3icbVC7TsNAEDzzDOEVoKSxiJAoILIjBJQRNJRBIoCILevuvCEnzg/drRGR5S/gSyhp4SPoEJTU/ASX4AISRjppNLN7uzsslUKj43xYU9Mzs3PzlYXq4tLyymptbf1CJ5ni0OGJTNQVoxqkiKGDAiVcpQpoxCRcstuToX95B0qLJD7HQQp+RG9i0ROcopGC2raHcI+5iMOMQ1jseVpS3Ycw9yKKfcby66IImkGt7jScEexJ4pakTkq0g9qXFyY8iyBGbj7UXddJ0c+pQsElFFUv05BSfktvoGtoTCPQfj46p7C3jRLavUSZF6M9Un935DTSehAxUzlcUo97Q/E/r5th78g3t6YZQsx/BvUyaWNiD7OxQ6GAoxwYQrkSZleb96miHE2Cf6YwFu2WSRVVk447nsUkuWg23IOGc7Zfbx2XOVXIJtkiO8Qlh6RFTkmbdAgnD+SJPJMX69F6td6s95/SKavs2SB/YH1+A8lAp3c=</latexit>

induced� /Z2
<latexit sha1_base64="lz16g2ZEholZVJyA3O9pgxBtFn0=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgQcKuiHoMevEY0TwgWcLs7GwyZGZ2mZkVwpKjR6/6Ed7Eqx/iN/gTTpI9mMSChqKqm+6uIOFMG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUEdogMY9VO8CaciZpwzDDaTtRFIuA01YwvJ34rSeqNIvloxkl1Be4L1nECDZWeuiKtFeuuFV3CrRMvJxUIEe9V/7phjFJBZWGcKx1x3MT42dYGUY4HZe6qaYJJkPcpx1LJRZU+9n01DE6sUqIoljZkgZN1b8TGRZaj0RgOwU2A73oTcT/vE5qoms/YzJJDZVktihKOTIxmvyNQqYoMXxkCSaK2VsRGWCFibHpzG0JAnGm7WMDGo5LNh1vMYtl0jyvepdV9/6iUrvJcyrCERzDKXhwBTW4gzo0gEAfXuAV3pxn5935cD5nrQUnnzmEOThfvw03mCk=</latexit>µ natural

 S arbitrary narrow
<latexit sha1_base64="hdCeRNBk6O1+VlOxlFNsWLtcboI=">AAACJnicbZDLSsNAFIYn3q23qEs3wSq40JKIqEvRjUsF24pNKDPT03ZwcmHmRCwhL+CTuHSrD+FOxJ17X8JJm4VWDwz8/Oc6H0uk0Oi6H9bE5NT0zOzcfGVhcWl5xV5da+g4VRzqPJaxumZUgxQR1FGghOtEAQ2ZhCa7PSvyzTtQWsTRFQ4SCELai0RXcIrGattbPsI9Zh2hgGO+52tJdR86mR9S7DOW3eR5e79tV92aOwznr/BKUSVlXLTtL78T8zSECLkZqFuem2CQUYWCS8grfqohofyW9qBlZERD0EE2/E3ubBun43RjZV6EztD92ZHRUOtByExlcaQezxXmf7lWit3jIBNRkiJEfLSom0oHY6dA44wgyIERlCthbnV4nyrK0QD8tYWxcLcklVcMHW+cxV/R2K95hzX38qB6clpymiMbZJPsEI8ckRNyTi5InXDyQJ7IM3mxHq1X6816H5VOWGXPOvkV1uc3+QOnDA==</latexit>

direct� /Z2

S can’t be too narrow 
(caveat dark showers)
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EXPERIMENTAL STATUS of the light singlet

prompt decay:
<latexit sha1_base64="4A89jJ6s/M8JgWGcFXqoQZxT41o=">AAACE3icbVDLSsNAFJ34rPWV6tLNYBEqlZIUUZelbgQ3Fe0DmrRMJpN26EwSZiZKKf0Ml271I9yJWz/Ab/AnnLZZ2NYDFw7n3Mu993gxo1JZ1rexsrq2vrGZ2cpu7+zu7Zu5g4aMEoFJHUcsEi0PScJoSOqKKkZasSCIe4w0vcH1xG8+EiFpFD6oYUxcjnohDShGSktdM1ftFB0VwdtO8b5Qdnhy2jXzVsmaAi4TOyV5kKLWNX8cP8IJJ6HCDEnZtq1YuSMkFMWMjLNOIkmM8AD1SFvTEHEi3dH09DE80YoPg0joChWcqn8nRohLOeSe7uRI9eWiNxH/89qJCq7cEQ3jRJEQzxYFCYP610kO0KeCYMWGmiAsqL4V4j4SCCud1twWz+NnUj/WJ/44q9OxF7NYJo1yyb4oWXfn+Uo1zSkDjsAxKAAbXIIKuAE1UAcYPIEX8ArejGfj3fgwPmetK0Y6cwjmYHz9AuQOnLo=</latexit>

B+ ! K+S(2µ)
LHCb-1612.07818
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<latexit sha1_base64="BY1v33Py1zQOPKObmtNFIcz8hps=">AAACFHicbVDLSgNBEJz1GeNrjUcvi0HwoGFXRD0GveQYIS9IQpid9G6GzD6Y6ZWEJb/h0at+hDfx6t1v8CecJHswiQUNRVU33V1uLLhC2/421tY3Nre2czv53b39g0PzqNBQUSIZ1FkkItlyqQLBQ6gjRwGtWAINXAFNd/gw9ZtPIBWPwhqOY+gG1A+5xxlFLfXMQqVX6yCMML1EyX0f5KRnFu2SPYO1SpyMFEmGas/86fQjlgQQIhNUqbZjx9hNqUTOBEzynURBTNmQ+tDWNKQBqG46u31inWmlb3mR1BWiNVP/TqQ0UGocuLozoDhQy95U/M9rJ+jddVMexglCyOaLvERYGFnTIKw+l8BQjDWhTHJ9q8UGVFKGOq6FLa4bXCj92AD6k7xOx1nOYpU0rkrOTcl+vC6W77OccuSEnJJz4pBbUiYVUiV1wsiIvJBX8mY8G+/Gh/E5b10zspljsgDj6xeN5J7n</latexit>

HT -trigger
kills the signal at low masses

CMS-2012.01581

prompt decay:
<latexit sha1_base64="4A89jJ6s/M8JgWGcFXqoQZxT41o=">AAACE3icbVDLSsNAFJ34rPWV6tLNYBEqlZIUUZelbgQ3Fe0DmrRMJpN26EwSZiZKKf0Ml271I9yJWz/Ab/AnnLZZ2NYDFw7n3Mu993gxo1JZ1rexsrq2vrGZ2cpu7+zu7Zu5g4aMEoFJHUcsEi0PScJoSOqKKkZasSCIe4w0vcH1xG8+EiFpFD6oYUxcjnohDShGSktdM1ftFB0VwdtO8b5Qdnhy2jXzVsmaAi4TOyV5kKLWNX8cP8IJJ6HCDEnZtq1YuSMkFMWMjLNOIkmM8AD1SFvTEHEi3dH09DE80YoPg0joChWcqn8nRohLOeSe7uRI9eWiNxH/89qJCq7cEQ3jRJEQzxYFCYP610kO0KeCYMWGmiAsqL4V4j4SCCud1twWz+NnUj/WJ/44q9OxF7NYJo1yyb4oWXfn+Uo1zSkDjsAxKAAbXIIKuAE1UAcYPIEX8ArejGfj3fgwPmetK0Y6cwjmYHz9AuQOnLo=</latexit>

B+ ! K+S(2µ)
LHCb-1612.07818
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EXPERIMENTAL STATUS of the light singlet

Muon RoI Cluster trigger
ATLAS-1811.07370

<latexit sha1_base64="BY1v33Py1zQOPKObmtNFIcz8hps=">AAACFHicbVDLSgNBEJz1GeNrjUcvi0HwoGFXRD0GveQYIS9IQpid9G6GzD6Y6ZWEJb/h0at+hDfx6t1v8CecJHswiQUNRVU33V1uLLhC2/421tY3Nre2czv53b39g0PzqNBQUSIZ1FkkItlyqQLBQ6gjRwGtWAINXAFNd/gw9ZtPIBWPwhqOY+gG1A+5xxlFLfXMQqVX6yCMML1EyX0f5KRnFu2SPYO1SpyMFEmGas/86fQjlgQQIhNUqbZjx9hNqUTOBEzynURBTNmQ+tDWNKQBqG46u31inWmlb3mR1BWiNVP/TqQ0UGocuLozoDhQy95U/M9rJ+jddVMexglCyOaLvERYGFnTIKw+l8BQjDWhTHJ9q8UGVFKGOq6FLa4bXCj92AD6k7xOx1nOYpU0rkrOTcl+vC6W77OccuSEnJJz4pBbUiYVUiV1wsiIvJBX8mY8G+/Gh/E5b10zspljsgDj6xeN5J7n</latexit>

HT -trigger
kills the signal at low masses

CMS-2012.01581

prompt decay:
<latexit sha1_base64="4A89jJ6s/M8JgWGcFXqoQZxT41o=">AAACE3icbVDLSsNAFJ34rPWV6tLNYBEqlZIUUZelbgQ3Fe0DmrRMJpN26EwSZiZKKf0Ml271I9yJWz/Ab/AnnLZZ2NYDFw7n3Mu993gxo1JZ1rexsrq2vrGZ2cpu7+zu7Zu5g4aMEoFJHUcsEi0PScJoSOqKKkZasSCIe4w0vcH1xG8+EiFpFD6oYUxcjnohDShGSktdM1ftFB0VwdtO8b5Qdnhy2jXzVsmaAi4TOyV5kKLWNX8cP8IJJ6HCDEnZtq1YuSMkFMWMjLNOIkmM8AD1SFvTEHEi3dH09DE80YoPg0joChWcqn8nRohLOeSe7uRI9eWiNxH/89qJCq7cEQ3jRJEQzxYFCYP610kO0KeCYMWGmiAsqL4V4j4SCCud1twWz+NnUj/WJ/44q9OxF7NYJo1yyb4oWXfn+Uo1zSkDjsAxKAAbXIIKuAE1UAcYPIEX8ArejGfj3fgwPmetK0Y6cwjmYHz9AuQOnLo=</latexit>

B+ ! K+S(2µ)
LHCb-1612.07818
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EXPERIMENTAL STATUS of the light singlet

Muon RoI Cluster trigger
ATLAS-1811.07370

<latexit sha1_base64="BY1v33Py1zQOPKObmtNFIcz8hps=">AAACFHicbVDLSgNBEJz1GeNrjUcvi0HwoGFXRD0GveQYIS9IQpid9G6GzD6Y6ZWEJb/h0at+hDfx6t1v8CecJHswiQUNRVU33V1uLLhC2/421tY3Nre2czv53b39g0PzqNBQUSIZ1FkkItlyqQLBQ6gjRwGtWAINXAFNd/gw9ZtPIBWPwhqOY+gG1A+5xxlFLfXMQqVX6yCMML1EyX0f5KRnFu2SPYO1SpyMFEmGas/86fQjlgQQIhNUqbZjx9hNqUTOBEzynURBTNmQ+tDWNKQBqG46u31inWmlb3mR1BWiNVP/TqQ0UGocuLozoDhQy95U/M9rJ+jddVMexglCyOaLvERYGFnTIKw+l8BQjDWhTHJ9q8UGVFKGOq6FLa4bXCj92AD6k7xOx1nOYpU0rkrOTcl+vC6W77OccuSEnJJz4pBbUiYVUiV1wsiIvJBX8mY8G+/Gh/E5b10zspljsgDj6xeN5J7n</latexit>

HT -trigger
kills the signal at low masses

CMS-2012.01581

prompt decay:
<latexit sha1_base64="4A89jJ6s/M8JgWGcFXqoQZxT41o=">AAACE3icbVDLSsNAFJ34rPWV6tLNYBEqlZIUUZelbgQ3Fe0DmrRMJpN26EwSZiZKKf0Ml271I9yJWz/Ab/AnnLZZ2NYDFw7n3Mu993gxo1JZ1rexsrq2vrGZ2cpu7+zu7Zu5g4aMEoFJHUcsEi0PScJoSOqKKkZasSCIe4w0vcH1xG8+EiFpFD6oYUxcjnohDShGSktdM1ftFB0VwdtO8b5Qdnhy2jXzVsmaAi4TOyV5kKLWNX8cP8IJJ6HCDEnZtq1YuSMkFMWMjLNOIkmM8AD1SFvTEHEi3dH09DE80YoPg0joChWcqn8nRohLOeSe7uRI9eWiNxH/89qJCq7cEQ3jRJEQzxYFCYP610kO0KeCYMWGmiAsqL4V4j4SCCud1twWz+NnUj/WJ/44q9OxF7NYJo1yyb4oWXfn+Uo1zSkDjsAxKAAbXIIKuAE1UAcYPIEX8ArejGfj3fgwPmetK0Y6cwjmYHz9AuQOnLo=</latexit>

B+ ! K+S(2µ)
LHCb-1612.07818

OPPORTUNITY FOR Muonic DV + Multitrack DV
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EXPERIMENTAL STATUS of the light singlet

Muon RoI Cluster trigger
ATLAS-1811.07370

<latexit sha1_base64="BY1v33Py1zQOPKObmtNFIcz8hps=">AAACFHicbVDLSgNBEJz1GeNrjUcvi0HwoGFXRD0GveQYIS9IQpid9G6GzD6Y6ZWEJb/h0at+hDfx6t1v8CecJHswiQUNRVU33V1uLLhC2/421tY3Nre2czv53b39g0PzqNBQUSIZ1FkkItlyqQLBQ6gjRwGtWAINXAFNd/gw9ZtPIBWPwhqOY+gG1A+5xxlFLfXMQqVX6yCMML1EyX0f5KRnFu2SPYO1SpyMFEmGas/86fQjlgQQIhNUqbZjx9hNqUTOBEzynURBTNmQ+tDWNKQBqG46u31inWmlb3mR1BWiNVP/TqQ0UGocuLozoDhQy95U/M9rJ+jddVMexglCyOaLvERYGFnTIKw+l8BQjDWhTHJ9q8UGVFKGOq6FLa4bXCj92AD6k7xOx1nOYpU0rkrOTcl+vC6W77OccuSEnJJz4pBbUiYVUiV1wsiIvJBX8mY8G+/Gh/E5b10zspljsgDj6xeN5J7n</latexit>

HT -trigger
kills the signal at low masses

CMS-2012.01581

prompt decay:
<latexit sha1_base64="4A89jJ6s/M8JgWGcFXqoQZxT41o=">AAACE3icbVDLSsNAFJ34rPWV6tLNYBEqlZIUUZelbgQ3Fe0DmrRMJpN26EwSZiZKKf0Ml271I9yJWz/Ab/AnnLZZ2NYDFw7n3Mu993gxo1JZ1rexsrq2vrGZ2cpu7+zu7Zu5g4aMEoFJHUcsEi0PScJoSOqKKkZasSCIe4w0vcH1xG8+EiFpFD6oYUxcjnohDShGSktdM1ftFB0VwdtO8b5Qdnhy2jXzVsmaAi4TOyV5kKLWNX8cP8IJJ6HCDEnZtq1YuSMkFMWMjLNOIkmM8AD1SFvTEHEi3dH09DE80YoPg0joChWcqn8nRohLOeSe7uRI9eWiNxH/89qJCq7cEQ3jRJEQzxYFCYP610kO0KeCYMWGmiAsqL4V4j4SCCud1twWz+NnUj/WJ/44q9OxF7NYJo1yyb4oWXfn+Uo1zSkDjsAxKAAbXIIKuAE1UAcYPIEX8ArejGfj3fgwPmetK0Y6cwjmYHz9AuQOnLo=</latexit>

B+ ! K+S(2µ)
LHCb-1612.07818

OPPORTUNITY FOR Muonic DV + Multitrack DV

<latexit sha1_base64="46DhY8Ugx6T4VdSebRQbvyeBXPY=">AAACB3icbVDLSgNBEOz1GeMr6tHLYBA8SNgVUY9BLx4jMQ9IljA7O5sMmZldZmaFsOQDPHrVj/AmXv0Mv8GfcJLswSQWNBTV3XRXBQln2rjut7Oyura+sVnYKm7v7O7tlw4OmzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw7tJv/VElWaxfDSjhPoC9yWLGMHGSq1B18SoXu+Vym7FnQItEy8nZchR65V+umFMUkGlIRxr3fHcxPgZVoYRTsfFbqppgskQ92nHUokF1X42fXeMTq0SoihWtqRBU/XvRoaF1iMR2EmBzUAv9ibif71OaqIbP2MySQ2VZHYoSjmyHifeUcgUJYaPLMFEMfsrIgOsMDE2obkrQSDOtTU2oOG4aNPxFrNYJs2LindVcR8uy9XbPKcCHMMJnIEH11CFe6hBAwgM4QVe4c15dt6dD+dzNrri5DtHMAfn6xeQ/5mA</latexit>

h ! SS
no bounds in the prompt 

region from 

for ex.
<latexit sha1_base64="vNG3r+zfu1KE5WMlT36AR6QXbh0=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4kDJTRF0W3bisYB/QGUqSyXRCk8mQZIQy9BNcutWPcCdu/Qi/wZ8wbWdhWw9cOJx7L/eeg1POtHHdb6e0tr6xuVXeruzs7u0fVA+POlpmitA2kVyqHkaacpbQtmGG016qKBKY0y4e3U373SeqNJPJoxmnNBBomLCIEWSs1I99I2EDN3yRDao1t+7OAFeJV5AaKNAaVH/8UJJM0MQQjrTue25qghwpwwink4qfaZoiMkJD2rc0QYLqIJ+9PIFnVglhJJWtxMCZ+ncjR0LrscB2UiAT6+XeVPyv189MdBPkLEkzQxMyPxRlHFqfU/8wZIoSw8eWIKKY/RWSGClEjE1p4QrG4kJbYzENJxWbjrecxSrpNOreVd19uKw1b4ucyuAEnIJz4IFr0AT3oAXagAAJXsAreHOenXfnw/mcj5acYucYLMD5+gVlCJsG</latexit>

h ! 2b2µ
ATLAS-1807.00539 
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FUTURE of the light singlet
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FUTURE of the light singlet Large signal yield 

with moderate displacement

for multitrack DV S. Knapen, et al. [arXiv 2012.07864]
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FUTURE of the light singlet Large signal yield 

with moderate displacement

for multitrack DV S. Knapen, et al. [arXiv 2012.07864]

projection of CMS Muonic DV
 J. Evans et al. [arXiv 2008.06918] 

CMS PAS EXO-20-014 
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FUTURE of the light singlet

longer lifetimes are better probed by

CODEX-b + MATHUSLA  

Large signal yield 

with moderate displacement

for multitrack DV S. Knapen, et al. [arXiv 2012.07864]

projection of CMS Muonic DV
 J. Evans et al. [arXiv 2008.06918] 

CMS PAS EXO-20-014 
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 J. Evans et al. [arXiv 2008.06918] 
Y. Gerhstein, S. Knapen, D.R. 

arXiv 2012.07864 

Difficult triggers 

but worth doing!
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ALPs produced in gluon fusion
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LHCb Bs trigger
Cid Vidal, D.R. et al. arXiv 1810.09452

 Mariotti, D.R. et al. arXiv 1710.01743

Inclusive cross section 

measurements
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ATLAS search to fill the gap

ATLAS arXiv 2211.04172
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ALPs produced in gluon fusion
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ATLAS recently filled most of the gap 
with data based on a pT-20/22 GeV + 
loose ISO photon trigger

LHCb Bs trigger
Cid Vidal, D.R. et al. arXiv 1810.09452

 Mariotti, D.R. et al. arXiv 1710.01743

Inclusive cross section 

measurements
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ATLAS search to fill the gap

ATLAS arXiv 2211.04172

Can we fill this remaining GAP?

a
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Filling the GAP with data scouting
a
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ALPs produced in gluon fusion
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15 no ISO at L1 with/without tracking 
Knapen, Kumar, D.R.  2112.07720

Modified ISO to keep the boosted resonance

It looks like the GAP can be completely closed!
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Flavor at the intensity frontier

Kaon, B and muon factories benefit from enormous luminosities but have exclusive triggers 

Focus on SM rare decays + SM predictions

For a complete review of the missing opportunities
arXiv 2201.07805 in Kaon physics see 

Here I am going to focus on MEG II to make an example

Probably the most interesting is 
<latexit sha1_base64="Xldh4ZeNI4nHu6lhW4QOsN0NU4A=">AAACD3icjVDLSgMxFM3UV62vqks3g0Wt1JZWirosuhHcVLAP6ExLJr3ThiaZIckIpfQP3Pgrblwo4tatO//GTNuFioIHEg7n3Mu993gho0oXix9WYm5+YXEpuZxaWV1b30hvbtVVEEkCNRKwQDY9rIBRATVNNYNmKAFzj0HDG1zEfuMWpKKBuNHDEFyOe4L6lGBtpE56/8rRge3wyBGR08Oc44MstHPQzh/FajsXf/nDTjpTKhQnsP8mGTRDtZN+d7oBiTgITRhWqlUqhtodYakpYTBOOZGCEJMB7kHLUIE5KHc0uWds7xmla/uBNE9oe6J+7RhhrtSQe6aSY91XP71Y/M1rRdo/c0dUhJEGQaaD/IjZJoI4HLtLJRDNhoZgIqnZ1SZ9LDHRJsLU/0KoHxdKJ4XydTlTOZ/FkUQ7aBdlUQmdogq6RFVUQwTdoQf0hJ6te+vRerFep6UJa9azjb7BevsES0+a6w==</latexit>

K ! µ⌫�0(e+e�, µ+µ�)



<latexit sha1_base64="bwVTzCQwj+Xpem1wb8PhnFSslmQ=">AAACFnicbVA9TwJBFNzDb/xCLW02EhMtJHdI1MLCYGOJRpCEQ7K3PHDD7t1l952RXPgVNv4VGwuNsTV2/hsXpFB0kk0mM+/l7UwQS2HQdT+dzNT0zOzc/EJ2cWl5ZTW3tl4zUaI5VHkkI10PmAEpQqiiQAn1WANTgYSroHc69K9uQRsRhZfYj6GpWDcUHcEZWqmV2/MR7jAtXwx2fJX4GFGgfpcpxXaPS4Wij0KBoZ57ne55+4NWLu8W3BHoX+KNSZ6MUWnlPvx2xBMFIXLJjGl4bozNlGkUXMIg6ycGYsZ7rAsNS0NmrzXTUawB3bZKm3YibV+IdKT+3EiZMqavAjupGN6YSW8o/uc1EuwcNVMRxglCyL8PdRJJbfphR7QtNHCUfUsY18L+lfIbphlH22TWluBNRv5LasWCd1AonZfyJ+VxHfNkk2yRHeKRQ3JCzkiFVAkn9+SRPJMX58F5cl6dt+/RjDPe2SC/4Lx/AX4znas=</latexit>

BR(µ ! e�) < 4.2⇥ 10�13 MEG 2016

Installed for MEG II

Trigger level info: 

1) Photon energy by liquid Xenon scintillator 

2) hit on the timing counter

Offline:  

3) full mesure of the positron momentum

MEG II
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BR(µ ! e�) < 4.2⇥ 10�13 MEG 2016 1) very high intensity 

2) very exclusive trigger targeted at <latexit sha1_base64="xk6lzRAMAyJHNwy7Fu9F73vjDZI=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCCymJFHVZdOOygq2FJpTJ5KYdOpOEmYlQQr/CpVv9CHfi1i/wG/wJp20WtvXAhcM593LvPUHKmdKO822V1tY3NrfK25Wd3b39qn1w2FFJJim0acIT2Q2IAs5iaGumOXRTCUQEHB6D0e3Uf3wCqVgSP+hxCr4gg5hFjBJtpL5d9UTm6QQD9gZECNK3a07dmQGvErcgNVSg1bd/vDChmYBYU06U6rlOqv2cSM0oh0nFyxSkhI7IAHqGxkSA8vPZ4RN8apQQR4k0FWs8U/9O5EQoNRaB6RRED9WyNxX/83qZjq79nMVppiGm80VRxrH5dJoCDpkEqvnYEEIlM7diOiSSUG2yWtgSBOJcmceGEE4qJh13OYtV0rmou5f1xn2j1rwpciqjY3SCzpCLrlAT3aEWaiOKMvSCXtGb9Wy9Wx/W57y1ZBUzR2gB1tcvTAmdGQ==</latexit>

µ ! e�

See Galli et al. JINST 9 (2014) 

The trigger maximize the efficiency to back to back positron-photon of 
<latexit sha1_base64="o8BFG/K+dQIMwqMhc6oomsGh1CE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU90tRb0IRRE8VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1gTTmTtGGY4bQdK4pFwGkrGN1M/dYTVZpF8sGMY+oLPJAsZAQbKz3eXoleVyRnlV6x5JbdGdAy8TJSggz1XvGr249IIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YKrGg2k9nB0/QiVX6KIyULWnQTP09kWKh9VgEtlNgM9SL3lT8z+skJrz0UybjxFBJ5ovChCMToen3qM8UJYaPLcFEMXsrIkOsMDE2o4INwVt8eZk0K2XvvFy9r5Zq11kceTiCYzgFDy6gBndQhwYQEPAMr/DmKOfFeXc+5q05J5s5hD9wPn8A1iqPyg==</latexit>

E = mµ/2

Positron energy >45 MeV  hardware Photon >45 MeV @ trigger level back to back topology @ trigger level

Taken from MEG-RMD measurement 1312.3217

Trigger Selection



<latexit sha1_base64="YH20OnvX2dam/TqIZLa2AgMdq1g=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIIgxF0NxosgiuhFUDEmkE3C7KSjQ2YfzPSKYdkf8eKvePGgiAcv4t84eRw0sWCgqKqmp8uLpNBo29/W2PjE5NT0zGxmbn5hcSm7vHKjw1hxKPFQhqriMQ1SBFBCgRIqkQLmexLKXvu465fvQWkRBtfYiaDms9tAtARnaKRGtnDVSFw/rm+l9cRFeMDk/OQ0TQ92XRQ+aOrY9SLtBbb7tgaeNrI5O2/3QEeJMyA5MsBFI/vpNkMe+xAgl0zrqmNHWEuYQsElpBk31hAx3ma3UDU0YGZ1Leldl9INozRpK1TmBUh76u+JhPlad3zPJH2Gd3rY64r/edUYW/u1RARRjBDw/qJWLCmGtFsVbQoFHGXHEMaVMH+l/I4pxtEUmjElOMMnj5Kbnbyzly9cFnKHR4M6ZsgaWSebxCFFckjOyAUpEU4eyTN5JW/Wk/VivVsf/eiYNZhZJX9gff0ABvqh4g==</latexit>

RMEG
µ+ = 3⇥ 107µ+/secBesides

Very little data can be saved on disk or analysed offline at MEG II  

intensity

At MEG 10 Hz is the maximal allowed stream

Online the trigger should select 1 “interesting” muon event out of 
<latexit sha1_base64="6d8owMIga8kwk6lWquVr4NBjNwc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVYj0WvXisYD+gXUs2zbax2WRJskJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2p77kNZng3LFrbpzoFXi5aQCOZqD8ld/KEkSUWEIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNU4IhqP51fO0NnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73sZeJ/Xi8x4ZWfMhEnhgqyWBQmHBmJstfRkClKDJ9agoli9lZExlhhYmxAJRuCt/zyKmlfVL3Lau2uVmlc53EU4QRO4Rw8qEMDbqEJLSDwCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfcsI6t</latexit>

107

In numbers…
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RMEG
µ+ = 3⇥ 107µ+/secBesides

Very little data can be saved on disk or analysed offline at MEG II  

intensity

At MEG 10 Hz is the maximal allowed stream

Online the trigger should select 1 “interesting” muon event out of 
<latexit sha1_base64="6d8owMIga8kwk6lWquVr4NBjNwc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVYj0WvXisYD+gXUs2zbax2WRJskJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2p77kNZng3LFrbpzoFXi5aQCOZqD8ld/KEkSUWEIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNU4IhqP51fO0NnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73sZeJ/Xi8x4ZWfMhEnhgqyWBQmHBmJstfRkClKDJ9agoli9lZExlhhYmxAJRuCt/zyKmlfVL3Lau2uVmlc53EU4QRO4Rw8qEMDbqEJLSDwCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfcsI6t</latexit>

107

“interesting” = 
<latexit sha1_base64="DywyrJkChjppiBmy761no7rTg1I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUZdFNy4r2Ac0oUymk3boTBLmIdTQL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nyjhT2vO+ndLa+sbmVnm7srO7t191Dw7bKjWS0BZJeSq7EVaUs4S2NNOcdjNJsYg47UTj25nfeaRSsTR50JOMhgIPExYzgrWV+m41ECbQKaIoGGIhcN+teXVvDrRK/ILUoECz734Fg5QYQRNNOFaq53uZDnMsNSOcTiuBUTTDZIyHtGdpggVVYT4/fIpOrTJAcSptJRrN1d8TORZKTURkOwXWI7XszcT/vJ7R8XWYsyQzmiZksSg2HNlPZymgAZOUaD6xBBPJ7K2IjLDERNusKjYEf/nlVdI+r/uX9Yv7i1rjpoijDMdwAmfgwxU04A6a0AICBp7hFd6cJ+fFeXc+Fq0lp5g5gj9wPn8ALxiSyw==</latexit>

µ ! e� back to back positron-photon of <latexit sha1_base64="o8BFG/K+dQIMwqMhc6oomsGh1CE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU90tRb0IRRE8VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1gTTmTtGGY4bQdK4pFwGkrGN1M/dYTVZpF8sGMY+oLPJAsZAQbKz3eXoleVyRnlV6x5JbdGdAy8TJSggz1XvGr249IIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YKrGg2k9nB0/QiVX6KIyULWnQTP09kWKh9VgEtlNgM9SL3lT8z+skJrz0UybjxFBJ5ovChCMToen3qM8UJYaPLcFEMXsrIkOsMDE2o4INwVt8eZk0K2XvvFy9r5Zq11kceTiCYzgFDy6gBndQhwYQEPAMr/DmKOfFeXc+5q05J5s5hD9wPn8A1iqPyg==</latexit>

E = mµ/2

In numbers…



<latexit sha1_base64="YH20OnvX2dam/TqIZLa2AgMdq1g=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIIgxF0NxosgiuhFUDEmkE3C7KSjQ2YfzPSKYdkf8eKvePGgiAcv4t84eRw0sWCgqKqmp8uLpNBo29/W2PjE5NT0zGxmbn5hcSm7vHKjw1hxKPFQhqriMQ1SBFBCgRIqkQLmexLKXvu465fvQWkRBtfYiaDms9tAtARnaKRGtnDVSFw/rm+l9cRFeMDk/OQ0TQ92XRQ+aOrY9SLtBbb7tgaeNrI5O2/3QEeJMyA5MsBFI/vpNkMe+xAgl0zrqmNHWEuYQsElpBk31hAx3ma3UDU0YGZ1Leldl9INozRpK1TmBUh76u+JhPlad3zPJH2Gd3rY64r/edUYW/u1RARRjBDw/qJWLCmGtFsVbQoFHGXHEMaVMH+l/I4pxtEUmjElOMMnj5Kbnbyzly9cFnKHR4M6ZsgaWSebxCFFckjOyAUpEU4eyTN5JW/Wk/VivVsf/eiYNZhZJX9gff0ABvqh4g==</latexit>

RMEG
µ+ = 3⇥ 107µ+/secBesides

Very little data can be saved on disk or analysed offline at MEG II  

intensity

At MEG 10 Hz is the maximal allowed stream

Online the trigger should select 1 “interesting” muon event out of 
<latexit sha1_base64="6d8owMIga8kwk6lWquVr4NBjNwc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVYj0WvXisYD+gXUs2zbax2WRJskJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2p77kNZng3LFrbpzoFXi5aQCOZqD8ld/KEkSUWEIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNU4IhqP51fO0NnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73sZeJ/Xi8x4ZWfMhEnhgqyWBQmHBmJstfRkClKDJ9agoli9lZExlhhYmxAJRuCt/zyKmlfVL3Lau2uVmlc53EU4QRO4Rw8qEMDbqEJLSDwCM/wCm+OdF6cd+dj0Vpw8plj+APn8wfcsI6t</latexit>
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“interesting” = 
<latexit sha1_base64="DywyrJkChjppiBmy761no7rTg1I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUZdFNy4r2Ac0oUymk3boTBLmIdTQL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nyjhT2vO+ndLa+sbmVnm7srO7t191Dw7bKjWS0BZJeSq7EVaUs4S2NNOcdjNJsYg47UTj25nfeaRSsTR50JOMhgIPExYzgrWV+m41ECbQKaIoGGIhcN+teXVvDrRK/ILUoECz734Fg5QYQRNNOFaq53uZDnMsNSOcTiuBUTTDZIyHtGdpggVVYT4/fIpOrTJAcSptJRrN1d8TORZKTURkOwXWI7XszcT/vJ7R8XWYsyQzmiZksSg2HNlPZymgAZOUaD6xBBPJ7K2IjLDERNusKjYEf/nlVdI+r/uX9Yv7i1rjpoijDMdwAmfgwxU04A6a0AICBp7hFd6cJ+fFeXc+Fq0lp5g5gj9wPn8ALxiSyw==</latexit>

µ ! e� back to back positron-photon of <latexit sha1_base64="o8BFG/K+dQIMwqMhc6oomsGh1CE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU90tRb0IRRE8VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1gTTmTtGGY4bQdK4pFwGkrGN1M/dYTVZpF8sGMY+oLPJAsZAQbKz3eXoleVyRnlV6x5JbdGdAy8TJSggz1XvGr249IIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YKrGg2k9nB0/QiVX6KIyULWnQTP09kWKh9VgEtlNgM9SL3lT8z+skJrz0UybjxFBJ5ovChCMToen3qM8UJYaPLcFEMXsrIkOsMDE2o4INwVt8eZk0K2XvvFy9r5Zq11kceTiCYzgFDy6gBndQhwYQEPAMr/DmKOfFeXc+5q05J5s5hD9wPn8A1iqPyg==</latexit>

E = mµ/2

In numbers…

All the rest of the data is lost! 



Logic: the trigger requirements are killing the ALP signal

*

Towards a new data taking strategy



Logic: the trigger requirements are killing the ALP signal

<latexit sha1_base64="Q3ZFHU8Hsd5v0kzobS0LsgWpHuE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh17WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB55yjW4=</latexit> {
1) Eliminating the matching of the TC hit which assumes back to back topology 

2) Lowering the photon trigger threshold reducing the beam intensity

*

Towards a new data taking strategy



Logic: the trigger requirements are killing the ALP signal

<latexit sha1_base64="Q3ZFHU8Hsd5v0kzobS0LsgWpHuE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh17WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB55yjW4=</latexit> {
1) Eliminating the matching of the TC hit which assumes back to back topology 

2) Lowering the photon trigger threshold reducing the beam intensity

The RC dominates the trigger rate but it can be suppressed by reducing the intensity 
<latexit sha1_base64="bW66t6Mb+3ykIH6rltbIu6GudVU=">AAACF3icbVDLSgNBEJz1GeMrKp68DAbBg4TdENRj0ItHFfOAbAyzk04yZGZ3mekVw5IP8ehVP8KbePXoN/gTTmIOJrGgoajqprsriKUw6LpfzsLi0vLKamYtu76xubWd29mtmijRHCo8kpGuB8yAFCFUUKCEeqyBqUBCLehfjvzaA2gjovAOBzE0FeuGoiM4Qyu1cvs+wiOmt5dD3whFb1u+Su6LrVzeLbhj0HniTUieTHDdyn377YgnCkLkkhnT8NwYmynTKLiEYdZPDMSM91kXGpaGTIFppuPzh/TIKm3aibStEOlY/TuRMmXMQAW2UzHsmVlvJP7nNRLsnDdTEcYJQsh/F3USSTGioyxoW2jgKAeWMK6FvZXyHtOMo01saksQqBNjH+tBe5i16XizWcyTarHgnRZKN6V8+WKSU4YckENyTDxyRsrkilyTCuEkJc/khbw6T86b8+58/LYuOJOZPTIF5/MHSI2fxg==</latexit>

RC ⇠ R2
µ

<latexit sha1_base64="D851uIgcFQezLUen3fZM4RO4SYs=">AAACFnicbVDLSgNBEJz1bXzFx83LYBA8SNiVoB5FPXgRVMwDsssyO+mYITO7y0yvGJf8h0ev+hHexKtXv8GfcBJzUGNBQ1HVTXdXlEph0HU/nInJqemZ2bn5wsLi0vJKcXWtZpJMc6jyRCa6ETEDUsRQRYESGqkGpiIJ9ah7MvDrt6CNSOJr7KUQKHYTi7bgDK0UFjd8hDvMr85P+74Ril6FvsrCYsktu0PQceKNSImMcBEWP/1WwjMFMXLJjGl6bopBzjQKLqFf8DMDKeNddgNNS2OmwAT58Po+3bZKi7YTbStGOlR/TuRMGdNTke1UDDvmrzcQ//OaGbYPg1zEaYYQ8+9F7UxSTOggCtoSGjjKniWMa2FvpbzDNONoA/u1JYrUrrGPdaDVL9h0vL9ZjJPaXtnbL1cuK6Wj41FOc2STbJEd4pEDckTOyAWpEk7uySN5Is/Og/PivDpv360TzmhmnfyC8/4FsDWfeg==</latexit>

RMD ⇠ Rµ

*many thanks to Luca Galli for teaching us all this!

<latexit sha1_base64="9FakPWGImPRnNF4S6Msgj6fZov8=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF49RXBNIljA7mU2GzMwu8xDCkm/w4kERr36QN//GSbIHTSxoKKq66e6KM8608f1vr7Syura+Ud6sbG3v7O5V9w8edWoVoSFJearaMdaUM0lDwwyn7UxRLGJOW/HoZuq3nqjSLJUPZpzRSOCBZAkj2DgpvO91he1Va37dnwEtk6AgNSjQ7FW/uv2UWEGlIRxr3Qn8zEQ5VoYRTieVrtU0w2SEB7TjqMSC6iifHTtBJ07poyRVrqRBM/X3RI6F1mMRu06BzVAvelPxP69jTXIV5Uxm1lBJ5osSy5FJ0fRz1GeKEsPHjmCimLsVkSFWmBiXT8WFECy+vEwez+rBRT24O681ros4ynAEx3AKAVxCA26hCSEQYPAMr/DmSe/Fe/c+5q0lr5g5hD/wPn8At+COoQ==</latexit>

Rµ
*

Towards a new data taking strategy
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<latexit sha1_base64="wogkvbKN2debXF/sLDdg+BwOgpE="></latexit>N
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<latexit sha1_base64="0+yvNfbFOe2ygubiPfv168CwFPg="></latexit> N
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D
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in
e)

<latexit sha1_base64="E3E8GGeaDNhMXSuYBWskU1P7USA="></latexit>

RMEG
µ+

<latexit sha1_base64="b5r5Qki8+ebrjTD/HbH41ndu7CI="></latexit>

RMEG-II
µ+

<latexit sha1_base64="C9IzSBbtbwActM4DqrfLoYNNMMk="></latexit>
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<latexit sha1_base64="2v2QJR1N0Vu15Ogf0TgF8GRsN+w="></latexit>
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<latexit sha1_base64="lrzd/RFIkUCKT5WYN1m57UET6Uo="></latexit>

MEGII-ALP

<latexit sha1_base64="pjHZvw96w8k11nhk+p/9aDp/hF8="></latexit>

tr
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te
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e
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<latexit sha1_base64="1ZmjVQS3scFEg7GBxfx0FThlGOE="></latexit>

tr
ig
g
e
r
ra
te

=
0
.1
H
z
(l
o
w
e
r)

Max trigger rate 10 Hz 


fixes the intensity vs photon cut

RMD becomes the dominant bkd 


below a certain intensity
(harder to suppress RMD online)


Benchmark set to the highest 

intensity for photons of 10 MeV

with our estimate of the trigger rate


Towards a new data taking strategy
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@ 95% C.L.

<latexit sha1_base64="oMxtOCA7Ilihz/Ze1Gx0NKRtDa8="></latexit>

MEG II-ALP (1 month) (?)

<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)

<latexit sha1_base64="/1yVDw9zAma0ozdbTOsnuB35sKQ="></latexit>

MEG II-RMD

<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

<latexit sha1_base64="W7dOYI9jRSWVoyAgGb3mwUDT2vI="></latexit>

MEG II-ALP (1 year) (?)

What can we test?

Jho, Knapen, D.R.  2112.07720
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<latexit sha1_base64="oMxtOCA7Ilihz/Ze1Gx0NKRtDa8="></latexit>

MEG II-ALP (1 month) (?)

<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)

<latexit sha1_base64="/1yVDw9zAma0ozdbTOsnuB35sKQ="></latexit>

MEG II-RMD

<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

<latexit sha1_base64="W7dOYI9jRSWVoyAgGb3mwUDT2vI="></latexit>

MEG II-ALP (1 year) (?)

MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*

What can we test?

Jho, Knapen, D.R.  2112.07720
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@ 95% C.L.

<latexit sha1_base64="oMxtOCA7Ilihz/Ze1Gx0NKRtDa8="></latexit>

MEG II-ALP (1 month) (?)

<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)
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MEG II-RMD
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TWIST (µ ! ea)

<latexit sha1_base64="W7dOYI9jRSWVoyAgGb3mwUDT2vI="></latexit>

MEG II-ALP (1 year) (?)

MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*

* the band in the reach is due to the uncertainty into our estimate of the trigger rate 

What can we test?

Jho, Knapen, D.R.  2112.07720
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MEG II-ALP (1 month) (?)
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<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>
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TWIST (µ ! ea)

<latexit sha1_base64="W7dOYI9jRSWVoyAgGb3mwUDT2vI="></latexit>

MEG II-ALP (1 year) (?)

MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*

* the band in the reach is due to the uncertainty into our estimate of the trigger rate 

* we cut photon below 10 MeV, maybe MEG II detector can do better

What can we test?

Jho, Knapen, D.R.  2112.07720
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@ 95% C.L.

<latexit sha1_base64="oMxtOCA7Ilihz/Ze1Gx0NKRtDa8="></latexit>

MEG II-ALP (1 month) (?)

<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)

<latexit sha1_base64="/1yVDw9zAma0ozdbTOsnuB35sKQ="></latexit>

MEG II-RMD

<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

<latexit sha1_base64="W7dOYI9jRSWVoyAgGb3mwUDT2vI="></latexit>

MEG II-ALP (1 year) (?)

MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*

* the band in the reach is due to the uncertainty into our estimate of the trigger rate 

* we cut photon below 10 MeV, maybe MEG II detector can do better

* no systematic uncertainties have been accounted for in this reach 

What can we test?

Jho, Knapen, D.R.  2112.07720
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