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Tracking Of Ejectiles

Arborescence

➡Algorithm for concurrent track recognition and reconstruction

Pattern recognition and event reconstruction in particle physics experiment,  Mankel R., Rep. Prog. Phys. 67, 2004
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Kalman Filter
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Stepper
Components

Classical seventh-, sixth-, and fifth-order Runge-Kutta-Nyström formulas with stepwise control for general second-order differential equations,  Felhberg E., NASA TR R-432, 1974
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<latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit><latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit><latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit><latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit>

xn+6
<latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit><latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit><latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit><latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit>

xn+5
<latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit><latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit><latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit><latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit>

xn
<latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit><latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit><latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit><latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit>

GRKN4:

GRKN5(6):

f(x)
<latexit sha1_base64="NvWz4652WHzdqTjqLRhmF/iIsC0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigj0WvHisYD+gDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2W3m9x6p0iySD2YeU1/giWQhI9hkUlh/uhxVa27DzYHWiVeQGhRoj6pfw3FEEkGlIRxrPfDc2PgpVoYRTheVYaJpjMkMT+jAUokF1X6a37pAF1YZozBStqRBufp7IsVC67kIbKfAZqpXvUz8zxskJmz6KZNxYqgky0VhwpGJUPY4GjNFieFzSzBRzN6KyBQrTIyNp2JD8FZfXifdq4bnNrz761qrWcRRhjM4hzp4cAMtuIM2dIDAFJ7hFd4c4bw4787HsrXkFDOn8AfO5w9pXY3H</latexit><latexit sha1_base64="NvWz4652WHzdqTjqLRhmF/iIsC0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigj0WvHisYD+gDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2W3m9x6p0iySD2YeU1/giWQhI9hkUlh/uhxVa27DzYHWiVeQGhRoj6pfw3FEEkGlIRxrPfDc2PgpVoYRTheVYaJpjMkMT+jAUokF1X6a37pAF1YZozBStqRBufp7IsVC67kIbKfAZqpXvUz8zxskJmz6KZNxYqgky0VhwpGJUPY4GjNFieFzSzBRzN6KyBQrTIyNp2JD8FZfXifdq4bnNrz761qrWcRRhjM4hzp4cAMtuIM2dIDAFJ7hFd4c4bw4787HsrXkFDOn8AfO5w9pXY3H</latexit><latexit sha1_base64="NvWz4652WHzdqTjqLRhmF/iIsC0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigj0WvHisYD+gDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2W3m9x6p0iySD2YeU1/giWQhI9hkUlh/uhxVa27DzYHWiVeQGhRoj6pfw3FEEkGlIRxrPfDc2PgpVoYRTheVYaJpjMkMT+jAUokF1X6a37pAF1YZozBStqRBufp7IsVC67kIbKfAZqpXvUz8zxskJmz6KZNxYqgky0VhwpGJUPY4GjNFieFzSzBRzN6KyBQrTIyNp2JD8FZfXifdq4bnNrz761qrWcRRhjM4hzp4cAMtuIM2dIDAFJ7hFd4c4bw4787HsrXkFDOn8AfO5w9pXY3H</latexit><latexit sha1_base64="NvWz4652WHzdqTjqLRhmF/iIsC0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigj0WvHisYD+gDWWz3bRLdzdhdyOW0L/gxYMiXv1D3vw3btIctPXBwOO9GWbmBTFn2rjut1Pa2Nza3invVvb2Dw6PqscnXR0litAOiXik+gHWlDNJO4YZTvuxolgEnPaC2W3m9x6p0iySD2YeU1/giWQhI9hkUlh/uhxVa27DzYHWiVeQGhRoj6pfw3FEEkGlIRxrPfDc2PgpVoYRTheVYaJpjMkMT+jAUokF1X6a37pAF1YZozBStqRBufp7IsVC67kIbKfAZqpXvUz8zxskJmz6KZNxYqgky0VhwpGJUPY4GjNFieFzSzBRzN6KyBQrTIyNp2JD8FZfXifdq4bnNrz761qrWcRRhjM4hzp4cAMtuIM2dIDAFJ7hFd4c4bw4787HsrXkFDOn8AfO5w9pXY3H</latexit>

x
<latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit><latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit><latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit><latexit sha1_base64="sS/1Y4RUFRdYgUjEZXi7AEhWI1A=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCBzdQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4zeM8g==</latexit>

xn+6
<latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit><latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit><latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit><latexit sha1_base64="fv8MVX2TiF7X2gTt8MaQrOJVr8g=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoioh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8HYY9I</latexit>

xn+5
<latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit><latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit><latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit><latexit sha1_base64="2PKROMn/2GLWwZeF0Vf7F1L+y/w=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiih4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybOrSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979ZaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8F3I9H</latexit>

xn+4
<latexit sha1_base64="dWHnV2UD1O2SlNQ9ko6vVkw87Qo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiBT0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq959rVK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8EV49G</latexit><latexit sha1_base64="dWHnV2UD1O2SlNQ9ko6vVkw87Qo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiBT0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq959rVK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8EV49G</latexit><latexit sha1_base64="dWHnV2UD1O2SlNQ9ko6vVkw87Qo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiBT0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq959rVK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8EV49G</latexit><latexit sha1_base64="dWHnV2UD1O2SlNQ9ko6vVkw87Qo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiBT0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq959rVK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8EV49G</latexit>

xn+3
<latexit sha1_base64="AmEIHTDMbjDOY/qGkpuvUmhO/mQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEqigh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybPLSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979VaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8C0o9F</latexit><latexit sha1_base64="AmEIHTDMbjDOY/qGkpuvUmhO/mQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEqigh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybPLSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979VaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8C0o9F</latexit><latexit sha1_base64="AmEIHTDMbjDOY/qGkpuvUmhO/mQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEqigh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybPLSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979VaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8C0o9F</latexit><latexit sha1_base64="AmEIHTDMbjDOY/qGkpuvUmhO/mQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEqigh4LXjxWsB/QhrLZTtqlm03Y3Ygl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekSleSwfzDhBP6IDyUPOqLFS66mXybPLSa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx27oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLIheIsvL5PmRdVzq979VaV2nsdRhCM4hlPw4BpqcAd1aACDETzDK7w5ifPivDsf89aCk88cwh84nz8C0o9F</latexit>

xn+2
<latexit sha1_base64="+wdOHHzhJ4lyf8WYeqxJ/J1IDQs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5JWreq5Ve/+qlK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8BTY9E</latexit><latexit sha1_base64="+wdOHHzhJ4lyf8WYeqxJ/J1IDQs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5JWreq5Ve/+qlK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8BTY9E</latexit><latexit sha1_base64="+wdOHHzhJ4lyf8WYeqxJ/J1IDQs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5JWreq5Ve/+qlK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8BTY9E</latexit><latexit sha1_base64="+wdOHHzhJ4lyf8WYeqxJ/J1IDQs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5JWreq5Ve/+qlK/zOMowgmcwjl4cA11uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8BTY9E</latexit>

xn+1
<latexit sha1_base64="OmbjZAV1T1wklbY/oavEp6OgbPo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWz3bRLN5uwOxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFRy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvp357UeujYjVA04S7kd0qEQoGEUrtZ/6mbrwpv1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/m507JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzxM6GSFLlii0VhKgnGZPY7GQjNGcqJJZRpYW8lbEQ1ZWgTKtkQvOWXV0mrVvXcqnd/Valf5nEU4QRO4Rw8uIY63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w//uY9D</latexit><latexit sha1_base64="OmbjZAV1T1wklbY/oavEp6OgbPo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWz3bRLN5uwOxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFRy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvp357UeujYjVA04S7kd0qEQoGEUrtZ/6mbrwpv1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/m507JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzxM6GSFLlii0VhKgnGZPY7GQjNGcqJJZRpYW8lbEQ1ZWgTKtkQvOWXV0mrVvXcqnd/Valf5nEU4QRO4Rw8uIY63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w//uY9D</latexit><latexit sha1_base64="OmbjZAV1T1wklbY/oavEp6OgbPo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWz3bRLN5uwOxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFRy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvp357UeujYjVA04S7kd0qEQoGEUrtZ/6mbrwpv1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/m507JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzxM6GSFLlii0VhKgnGZPY7GQjNGcqJJZRpYW8lbEQ1ZWgTKtkQvOWXV0mrVvXcqnd/Valf5nEU4QRO4Rw8uIY63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w//uY9D</latexit><latexit sha1_base64="OmbjZAV1T1wklbY/oavEp6OgbPo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEpSBD0WvHisYD+gDWWz3bRLN5uwOxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFRy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvp357UeujYjVA04S7kd0qEQoGEUrtZ/6mbrwpv1yxa26c5BV4uWkAjka/fJXbxCzNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/m507JmVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbzxM6GSFLlii0VhKgnGZPY7GQjNGcqJJZRpYW8lbEQ1ZWgTKtkQvOWXV0mrVvXcqnd/Valf5nEU4QRO4Rw8uIY63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w//uY9D</latexit>

xn
<latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit><latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit><latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit><latexit sha1_base64="sIdCXfyDKr/PB57yNnMs4IAp51Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TP5bRfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYlugpzLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ67LuuXXv/qrWuCjiKMMJnMI5eHANDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBJmiO0w==</latexit>

xn+7
<latexit sha1_base64="8B9ENEJnzZciFmVWrVezKHaKqI0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiQj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq979daV+mcdRhBM4hXPwoAZ1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8I5o9J</latexit><latexit sha1_base64="8B9ENEJnzZciFmVWrVezKHaKqI0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiQj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq979daV+mcdRhBM4hXPwoAZ1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8I5o9J</latexit><latexit sha1_base64="8B9ENEJnzZciFmVWrVezKHaKqI0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiQj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq979daV+mcdRhBM4hXPwoAZ1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8I5o9J</latexit><latexit sha1_base64="8B9ENEJnzZciFmVWrVezKHaKqI0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoiQj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE974GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5LWVdVzq979daV+mcdRhBM4hXPwoAZ1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8I5o9J</latexit>

xn+8
<latexit sha1_base64="gvMIIh69bIUoZ78+X9DUOKO7Gx4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoigj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE9b8jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrquq5Ve/+ulK/zOMowgmcwjl4cAN1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8Ka49K</latexit><latexit sha1_base64="gvMIIh69bIUoZ78+X9DUOKO7Gx4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoigj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE9b8jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrquq5Ve/+ulK/zOMowgmcwjl4cAN1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8Ka49K</latexit><latexit sha1_base64="gvMIIh69bIUoZ78+X9DUOKO7Gx4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoigj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE9b8jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrquq5Ve/+ulK/zOMowgmcwjl4cAN1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8Ka49K</latexit><latexit sha1_base64="gvMIIh69bIUoZ78+X9DUOKO7Gx4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBUEoigj0WvHisYD+gDWWznbRLN5uwuxFL6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YhK81g+mEmCfkSHkoecUWOl9lM/kxe1ab9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE9b8jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrquq5Ve/+ulK/zOMowgmcwjl4cAN1uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Q+czx8Ka49K</latexit>
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Kalman Filter

Principle:

Propagated state vector:

Propagated covariance:

Time update: prediction

ŝk|k�1 = f(ŝk�1|k�1)
<latexit sha1_base64="wUvxIbkzF8zu+nvIajdHNhJeqMw=">AAACD3icbZDLSsNAFIYnXmu9RV26GSxKXbRkRLAboeDGZQV7gTaEyXTSDplcmJkIJeYN3Pgqblwo4tatO9/GaRpQW38Y+PnOOZw5vxtzJpVlfRlLyyura+uljfLm1vbOrrm335FRIghtk4hHoudiSTkLaVsxxWkvFhQHLqdd17+a1rt3VEgWhbdqElM7wKOQeYxgpZFjngzGWKUyc1L/3q+hDF5Cr/rDaiinp45ZsepWLrhoUGEqoFDLMT8Hw4gkAQ0V4VjKPrJiZadYKEY4zcqDRNIYEx+PaF/bEAdU2ml+TwaPNRlCLxL6hQrm9PdEigMpJ4GrOwOsxnK+NoX/1fqJ8hp2ysI4UTQks0VewqGK4DQcOGSCEsUn2mAimP4rJGMsMFE6wrIOAc2fvGg6Z3Vk1dHNeaXZKOIogUNwBKoAgQvQBNegBdqAgAfwBF7Aq/FoPBtvxvusdckoZg7AHxkf376em8U=</latexit><latexit sha1_base64="wUvxIbkzF8zu+nvIajdHNhJeqMw=">AAACD3icbZDLSsNAFIYnXmu9RV26GSxKXbRkRLAboeDGZQV7gTaEyXTSDplcmJkIJeYN3Pgqblwo4tatO9/GaRpQW38Y+PnOOZw5vxtzJpVlfRlLyyura+uljfLm1vbOrrm335FRIghtk4hHoudiSTkLaVsxxWkvFhQHLqdd17+a1rt3VEgWhbdqElM7wKOQeYxgpZFjngzGWKUyc1L/3q+hDF5Cr/rDaiinp45ZsepWLrhoUGEqoFDLMT8Hw4gkAQ0V4VjKPrJiZadYKEY4zcqDRNIYEx+PaF/bEAdU2ml+TwaPNRlCLxL6hQrm9PdEigMpJ4GrOwOsxnK+NoX/1fqJ8hp2ysI4UTQks0VewqGK4DQcOGSCEsUn2mAimP4rJGMsMFE6wrIOAc2fvGg6Z3Vk1dHNeaXZKOIogUNwBKoAgQvQBNegBdqAgAfwBF7Aq/FoPBtvxvusdckoZg7AHxkf376em8U=</latexit><latexit sha1_base64="wUvxIbkzF8zu+nvIajdHNhJeqMw=">AAACD3icbZDLSsNAFIYnXmu9RV26GSxKXbRkRLAboeDGZQV7gTaEyXTSDplcmJkIJeYN3Pgqblwo4tatO9/GaRpQW38Y+PnOOZw5vxtzJpVlfRlLyyura+uljfLm1vbOrrm335FRIghtk4hHoudiSTkLaVsxxWkvFhQHLqdd17+a1rt3VEgWhbdqElM7wKOQeYxgpZFjngzGWKUyc1L/3q+hDF5Cr/rDaiinp45ZsepWLrhoUGEqoFDLMT8Hw4gkAQ0V4VjKPrJiZadYKEY4zcqDRNIYEx+PaF/bEAdU2ml+TwaPNRlCLxL6hQrm9PdEigMpJ4GrOwOsxnK+NoX/1fqJ8hp2ysI4UTQks0VewqGK4DQcOGSCEsUn2mAimP4rJGMsMFE6wrIOAc2fvGg6Z3Vk1dHNeaXZKOIogUNwBKoAgQvQBNegBdqAgAfwBF7Aq/FoPBtvxvusdckoZg7AHxkf376em8U=</latexit><latexit sha1_base64="wUvxIbkzF8zu+nvIajdHNhJeqMw=">AAACD3icbZDLSsNAFIYnXmu9RV26GSxKXbRkRLAboeDGZQV7gTaEyXTSDplcmJkIJeYN3Pgqblwo4tatO9/GaRpQW38Y+PnOOZw5vxtzJpVlfRlLyyura+uljfLm1vbOrrm335FRIghtk4hHoudiSTkLaVsxxWkvFhQHLqdd17+a1rt3VEgWhbdqElM7wKOQeYxgpZFjngzGWKUyc1L/3q+hDF5Cr/rDaiinp45ZsepWLrhoUGEqoFDLMT8Hw4gkAQ0V4VjKPrJiZadYKEY4zcqDRNIYEx+PaF/bEAdU2ml+TwaPNRlCLxL6hQrm9PdEigMpJ4GrOwOsxnK+NoX/1fqJ8hp2ysI4UTQks0VewqGK4DQcOGSCEsUn2mAimP4rJGMsMFE6wrIOAc2fvGg6Z3Vk1dHNeaXZKOIogUNwBKoAgQvQBNegBdqAgAfwBF7Aq/FoPBtvxvusdckoZg7AHxkf376em8U=</latexit>

Sk|k�1
<latexit sha1_base64="F3sx6JhYfxjbZBF5S6keXj1+yxw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXCvZY8OKxov2QdinZNNuGTbJLkhXK2l/hxYMiXv053vw3pu0etPXBwOO9GWbmBQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbR2nitAWiXmsugHWlDNJW4YZTruJolgEnHaC6Hrmdx6p0iyW92aSUF/gkWQhI9hY6eFukEVP0YU3HZQrbtWdA60SLycVyNEclL/6w5ikgkpDONa657mJ8TOsDCOcTkv9VNMEkwiPaM9SiQXVfjY/eIrOrDJEYaxsSYPm6u+JDAutJyKwnQKbsV72ZuJ/Xi81Yd3PmExSQyVZLApTjkyMZt+jIVOUGD6xBBPF7K2IjLHCxNiMSjYEb/nlVdK+rHpu1butVRr1PI4inMApnIMHV9CAG2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP3dXkCQ=</latexit><latexit sha1_base64="F3sx6JhYfxjbZBF5S6keXj1+yxw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXCvZY8OKxov2QdinZNNuGTbJLkhXK2l/hxYMiXv053vw3pu0etPXBwOO9GWbmBQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbR2nitAWiXmsugHWlDNJW4YZTruJolgEnHaC6Hrmdx6p0iyW92aSUF/gkWQhI9hY6eFukEVP0YU3HZQrbtWdA60SLycVyNEclL/6w5ikgkpDONa657mJ8TOsDCOcTkv9VNMEkwiPaM9SiQXVfjY/eIrOrDJEYaxsSYPm6u+JDAutJyKwnQKbsV72ZuJ/Xi81Yd3PmExSQyVZLApTjkyMZt+jIVOUGD6xBBPF7K2IjLHCxNiMSjYEb/nlVdK+rHpu1butVRr1PI4inMApnIMHV9CAG2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP3dXkCQ=</latexit><latexit sha1_base64="F3sx6JhYfxjbZBF5S6keXj1+yxw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXCvZY8OKxov2QdinZNNuGTbJLkhXK2l/hxYMiXv053vw3pu0etPXBwOO9GWbmBQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbR2nitAWiXmsugHWlDNJW4YZTruJolgEnHaC6Hrmdx6p0iyW92aSUF/gkWQhI9hY6eFukEVP0YU3HZQrbtWdA60SLycVyNEclL/6w5ikgkpDONa657mJ8TOsDCOcTkv9VNMEkwiPaM9SiQXVfjY/eIrOrDJEYaxsSYPm6u+JDAutJyKwnQKbsV72ZuJ/Xi81Yd3PmExSQyVZLApTjkyMZt+jIVOUGD6xBBPF7K2IjLHCxNiMSjYEb/nlVdK+rHpu1butVRr1PI4inMApnIMHV9CAG2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP3dXkCQ=</latexit><latexit sha1_base64="F3sx6JhYfxjbZBF5S6keXj1+yxw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBi2VXCvZY8OKxov2QdinZNNuGTbJLkhXK2l/hxYMiXv053vw3pu0etPXBwOO9GWbmBQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbR2nitAWiXmsugHWlDNJW4YZTruJolgEnHaC6Hrmdx6p0iyW92aSUF/gkWQhI9hY6eFukEVP0YU3HZQrbtWdA60SLycVyNEclL/6w5ikgkpDONa657mJ8TOsDCOcTkv9VNMEkwiPaM9SiQXVfjY/eIrOrDJEYaxsSYPm6u+JDAutJyKwnQKbsV72ZuJ/Xi81Yd3PmExSQyVZLApTjkyMZt+jIVOUGD6xBBPF7K2IjLHCxNiMSjYEb/nlVdK+rHpu1butVRr1PI4inMApnIMHV9CAG2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP3dXkCQ=</latexit>

Measurement update: correction
measurement vector

        measurement covariance
measurement matrixHk

<latexit sha1_base64="JtHcFapjJfJL29jaLJg5xWUnU5Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WtB/QhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpb2zu7e8X90sHh0fFJ+fSsY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3i387hPXRsTqEWcJ9yM6ViIUjKKVHprD6bBccavuEmSTeDmpQI7WsPw1GMUsjbhCJqkxfc9N0M+oRsEkn5cGqeEJZVM65n1LFY248bPlqXNyZZURCWNtSyFZqr8nMhoZM4sC2xlRnJh1byH+5/VTDOt+JlSSIldstShMJcGYLP4mI6E5QzmzhDIt7K2ETaimDG06JRuCt/7yJuncVD236t3fVhr1PI4iXMAlXIMHNWhAE1rQBgZjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPxd2jaA=</latexit><latexit sha1_base64="JtHcFapjJfJL29jaLJg5xWUnU5Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WtB/QhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpb2zu7e8X90sHh0fFJ+fSsY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3i387hPXRsTqEWcJ9yM6ViIUjKKVHprD6bBccavuEmSTeDmpQI7WsPw1GMUsjbhCJqkxfc9N0M+oRsEkn5cGqeEJZVM65n1LFY248bPlqXNyZZURCWNtSyFZqr8nMhoZM4sC2xlRnJh1byH+5/VTDOt+JlSSIldstShMJcGYLP4mI6E5QzmzhDIt7K2ETaimDG06JRuCt/7yJuncVD236t3fVhr1PI4iXMAlXIMHNWhAE1rQBgZjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPxd2jaA=</latexit><latexit sha1_base64="JtHcFapjJfJL29jaLJg5xWUnU5Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WtB/QhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpb2zu7e8X90sHh0fFJ+fSsY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3i387hPXRsTqEWcJ9yM6ViIUjKKVHprD6bBccavuEmSTeDmpQI7WsPw1GMUsjbhCJqkxfc9N0M+oRsEkn5cGqeEJZVM65n1LFY248bPlqXNyZZURCWNtSyFZqr8nMhoZM4sC2xlRnJh1byH+5/VTDOt+JlSSIldstShMJcGYLP4mI6E5QzmzhDIt7K2ETaimDG06JRuCt/7yJuncVD236t3fVhr1PI4iXMAlXIMHNWhAE1rQBgZjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPxd2jaA=</latexit><latexit sha1_base64="JtHcFapjJfJL29jaLJg5xWUnU5Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WtB/QhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpb2zu7e8X90sHh0fFJ+fSsY+JUM95msYx1L6CGS6F4GwVK3ks0p1EgeTeY3i387hPXRsTqEWcJ9yM6ViIUjKKVHprD6bBccavuEmSTeDmpQI7WsPw1GMUsjbhCJqkxfc9N0M+oRsEkn5cGqeEJZVM65n1LFY248bPlqXNyZZURCWNtSyFZqr8nMhoZM4sC2xlRnJh1byH+5/VTDOt+JlSSIldstShMJcGYLP4mI6E5QzmzhDIt7K2ETaimDG06JRuCt/7yJuncVD236t3fVhr1PI4iXMAlXIMHNWhAE1rQBgZjeIZXeHOk8+K8Ox+r1oKTz5zDHzifPxd2jaA=</latexit>

mk
<latexit sha1_base64="wsDf+gXX7s9trXoSG71e9hmrsWc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmgckS5id9CZDZmaXmVkhhHyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmGTZZIhLdiahBwRU2LbcCO6lGKiOB7Wh8O/fbT6gNT9SjnaQYSjpUPOaMWic9yP64X674VX8Bsk6CnFQgR6Nf/uoNEpZJVJYJakw38FMbTqm2nAmclXqZwZSyMR1i11FFJZpwujh1Ri6cMiBxol0pSxbq74kplcZMZOQ6JbUjs+rNxf+8bmbjWjjlKs0sKrZcFGeC2ITM/yYDrpFZMXGEMs3drYSNqKbMunRKLoRg9eV10rqqBn41uL+u1Gt5HEU4g3O4hABuoA530IAmMBjCM7zCmye8F+/d+1i2Frx85hT+wPv8AU/UjcU=</latexit><latexit sha1_base64="wsDf+gXX7s9trXoSG71e9hmrsWc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmgckS5id9CZDZmaXmVkhhHyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmGTZZIhLdiahBwRU2LbcCO6lGKiOB7Wh8O/fbT6gNT9SjnaQYSjpUPOaMWic9yP64X674VX8Bsk6CnFQgR6Nf/uoNEpZJVJYJakw38FMbTqm2nAmclXqZwZSyMR1i11FFJZpwujh1Ri6cMiBxol0pSxbq74kplcZMZOQ6JbUjs+rNxf+8bmbjWjjlKs0sKrZcFGeC2ITM/yYDrpFZMXGEMs3drYSNqKbMunRKLoRg9eV10rqqBn41uL+u1Gt5HEU4g3O4hABuoA530IAmMBjCM7zCmye8F+/d+1i2Frx85hT+wPv8AU/UjcU=</latexit><latexit sha1_base64="wsDf+gXX7s9trXoSG71e9hmrsWc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmgckS5id9CZDZmaXmVkhhHyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmGTZZIhLdiahBwRU2LbcCO6lGKiOB7Wh8O/fbT6gNT9SjnaQYSjpUPOaMWic9yP64X674VX8Bsk6CnFQgR6Nf/uoNEpZJVJYJakw38FMbTqm2nAmclXqZwZSyMR1i11FFJZpwujh1Ri6cMiBxol0pSxbq74kplcZMZOQ6JbUjs+rNxf+8bmbjWjjlKs0sKrZcFGeC2ITM/yYDrpFZMXGEMs3drYSNqKbMunRKLoRg9eV10rqqBn41uL+u1Gt5HEU4g3O4hABuoA530IAmMBjCM7zCmye8F+/d+1i2Frx85hT+wPv8AU/UjcU=</latexit><latexit sha1_base64="wsDf+gXX7s9trXoSG71e9hmrsWc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmgckS5id9CZDZmaXmVkhhHyCFw+KePWLvPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmGTZZIhLdiahBwRU2LbcCO6lGKiOB7Wh8O/fbT6gNT9SjnaQYSjpUPOaMWic9yP64X674VX8Bsk6CnFQgR6Nf/uoNEpZJVJYJakw38FMbTqm2nAmclXqZwZSyMR1i11FFJZpwujh1Ri6cMiBxol0pSxbq74kplcZMZOQ6JbUjs+rNxf+8bmbjWjjlKs0sKrZcFGeC2ITM/yYDrpFZMXGEMs3drYSNqKbMunRKLoRg9eV10rqqBn41uL+u1Gt5HEU4g3O4hABuoA530IAmMBjCM7zCmye8F+/d+1i2Frx85hT+wPv8AU/UjcU=</latexit>

Mk
<latexit sha1_base64="CtoPFpm08ESzg+HcTq1lC98i4mY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL16ECvYD2lA220m7dHcTdjdCCf0LXjwo4tU/5M1/Y9LmoK0PBh7vzTAzL4gFN9Z1v53S2vrG5lZ5u7Kzu7d/UD08apso0QxbLBKR7gbUoOAKW5Zbgd1YI5WBwE4wuc39zhNqwyP1aKcx+pKOFA85ozaX7geTyqBac+vuHGSVeAWpQYHmoPrVH0YskagsE9SYnufG1k+ptpwJnFX6icGYsgkdYS+jiko0fjq/dUbOMmVIwkhnpSyZq78nUiqNmcog65TUjs2yl4v/eb3Ehtd+ylWcWFRssShMBLERyR8nQ66RWTHNCGWaZ7cSNqaaMpvFk4fgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQzG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwBUiI26</latexit><latexit sha1_base64="CtoPFpm08ESzg+HcTq1lC98i4mY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL16ECvYD2lA220m7dHcTdjdCCf0LXjwo4tU/5M1/Y9LmoK0PBh7vzTAzL4gFN9Z1v53S2vrG5lZ5u7Kzu7d/UD08apso0QxbLBKR7gbUoOAKW5Zbgd1YI5WBwE4wuc39zhNqwyP1aKcx+pKOFA85ozaX7geTyqBac+vuHGSVeAWpQYHmoPrVH0YskagsE9SYnufG1k+ptpwJnFX6icGYsgkdYS+jiko0fjq/dUbOMmVIwkhnpSyZq78nUiqNmcog65TUjs2yl4v/eb3Ehtd+ylWcWFRssShMBLERyR8nQ66RWTHNCGWaZ7cSNqaaMpvFk4fgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQzG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwBUiI26</latexit><latexit sha1_base64="CtoPFpm08ESzg+HcTq1lC98i4mY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL16ECvYD2lA220m7dHcTdjdCCf0LXjwo4tU/5M1/Y9LmoK0PBh7vzTAzL4gFN9Z1v53S2vrG5lZ5u7Kzu7d/UD08apso0QxbLBKR7gbUoOAKW5Zbgd1YI5WBwE4wuc39zhNqwyP1aKcx+pKOFA85ozaX7geTyqBac+vuHGSVeAWpQYHmoPrVH0YskagsE9SYnufG1k+ptpwJnFX6icGYsgkdYS+jiko0fjq/dUbOMmVIwkhnpSyZq78nUiqNmcog65TUjs2yl4v/eb3Ehtd+ylWcWFRssShMBLERyR8nQ66RWTHNCGWaZ7cSNqaaMpvFk4fgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQzG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwBUiI26</latexit><latexit sha1_base64="CtoPFpm08ESzg+HcTq1lC98i4mY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL16ECvYD2lA220m7dHcTdjdCCf0LXjwo4tU/5M1/Y9LmoK0PBh7vzTAzL4gFN9Z1v53S2vrG5lZ5u7Kzu7d/UD08apso0QxbLBKR7gbUoOAKW5Zbgd1YI5WBwE4wuc39zhNqwyP1aKcx+pKOFA85ozaX7geTyqBac+vuHGSVeAWpQYHmoPrVH0YskagsE9SYnufG1k+ptpwJnFX6icGYsgkdYS+jiko0fjq/dUbOMmVIwkhnpSyZq78nUiqNmcog65TUjs2yl4v/eb3Ehtd+ylWcWFRssShMBLERyR8nQ66RWTHNCGWaZ7cSNqaaMpvFk4fgLb+8StoXdc+tew+XtcZNEUcZTuAUzsGDK2jAHTShBQzG8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwBUiI26</latexit>

Compute gain:

Corrected vector:

Corrected covariance:

Kk = Sk|k�1H
T
k (HkSk|k�1H

T
k +Mk)

�1
<latexit sha1_base64="v0e09x88FyJX+R2f8foigfrXCKY=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARKmKZkYK6EApuCiJU7A16GTJp2obJZIYkI5SxL+LGV3HjQhEXbsS3MZ0W0dYDCT/ffw7J+d2QUaks68tILSwuLa+kVzNr6xubW+b2Tk0GkcCkigMWiIaLJGGUk6qiipFGKAjyXUbqrnc59ut3REga8IoahqTtoz6nPYqR0sgxC1eOBy9undi7947tUcnxOpWcvuEPggmDR/Da8Q47sSYZx8xaeSspOC/sqciCaZUd86PVDXDkE64wQ1I2bStU7RgJRTEjo0wrkiRE2EN90tSSI5/IdpxsN4IHmnRhLxD6cAUT+nsiRr6UQ9/VnT5SAznrjeF/XjNSvbN2THkYKcLx5KFexKAK4Dgq2KWCYMWGWiAsqP4rxAMkEFY60HEI9uzK86J2kretvH1TyBbPp3GkwR7YBzlgg1NQBCVQBlWAwQN4Ai/g1Xg0no03433SmjKmM7vgTxmf3+Mfnzs=</latexit><latexit sha1_base64="v0e09x88FyJX+R2f8foigfrXCKY=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARKmKZkYK6EApuCiJU7A16GTJp2obJZIYkI5SxL+LGV3HjQhEXbsS3MZ0W0dYDCT/ffw7J+d2QUaks68tILSwuLa+kVzNr6xubW+b2Tk0GkcCkigMWiIaLJGGUk6qiipFGKAjyXUbqrnc59ut3REga8IoahqTtoz6nPYqR0sgxC1eOBy9undi7947tUcnxOpWcvuEPggmDR/Da8Q47sSYZx8xaeSspOC/sqciCaZUd86PVDXDkE64wQ1I2bStU7RgJRTEjo0wrkiRE2EN90tSSI5/IdpxsN4IHmnRhLxD6cAUT+nsiRr6UQ9/VnT5SAznrjeF/XjNSvbN2THkYKcLx5KFexKAK4Dgq2KWCYMWGWiAsqP4rxAMkEFY60HEI9uzK86J2kretvH1TyBbPp3GkwR7YBzlgg1NQBCVQBlWAwQN4Ai/g1Xg0no03433SmjKmM7vgTxmf3+Mfnzs=</latexit><latexit sha1_base64="v0e09x88FyJX+R2f8foigfrXCKY=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARKmKZkYK6EApuCiJU7A16GTJp2obJZIYkI5SxL+LGV3HjQhEXbsS3MZ0W0dYDCT/ffw7J+d2QUaks68tILSwuLa+kVzNr6xubW+b2Tk0GkcCkigMWiIaLJGGUk6qiipFGKAjyXUbqrnc59ut3REga8IoahqTtoz6nPYqR0sgxC1eOBy9undi7947tUcnxOpWcvuEPggmDR/Da8Q47sSYZx8xaeSspOC/sqciCaZUd86PVDXDkE64wQ1I2bStU7RgJRTEjo0wrkiRE2EN90tSSI5/IdpxsN4IHmnRhLxD6cAUT+nsiRr6UQ9/VnT5SAznrjeF/XjNSvbN2THkYKcLx5KFexKAK4Dgq2KWCYMWGWiAsqP4rxAMkEFY60HEI9uzK86J2kretvH1TyBbPp3GkwR7YBzlgg1NQBCVQBlWAwQN4Ai/g1Xg0no03433SmjKmM7vgTxmf3+Mfnzs=</latexit><latexit sha1_base64="v0e09x88FyJX+R2f8foigfrXCKY=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARKmKZkYK6EApuCiJU7A16GTJp2obJZIYkI5SxL+LGV3HjQhEXbsS3MZ0W0dYDCT/ffw7J+d2QUaks68tILSwuLa+kVzNr6xubW+b2Tk0GkcCkigMWiIaLJGGUk6qiipFGKAjyXUbqrnc59ut3REga8IoahqTtoz6nPYqR0sgxC1eOBy9undi7947tUcnxOpWcvuEPggmDR/Da8Q47sSYZx8xaeSspOC/sqciCaZUd86PVDXDkE64wQ1I2bStU7RgJRTEjo0wrkiRE2EN90tSSI5/IdpxsN4IHmnRhLxD6cAUT+nsiRr6UQ9/VnT5SAznrjeF/XjNSvbN2THkYKcLx5KFexKAK4Dgq2KWCYMWGWiAsqP4rxAMkEFY60HEI9uzK86J2kretvH1TyBbPp3GkwR7YBzlgg1NQBCVQBlWAwQN4Ai/g1Xg0no03433SmjKmM7vgTxmf3+Mfnzs=</latexit>

ŝk|k = ŝk|k�1 +Kk(mk �Hkŝk|k�1)
<latexit sha1_base64="x0b7FQl3YUEDBNJyAUoWYZfzzow=">AAACKXicbVBdS8MwFE39nPOr6qMvwSFMZKMVwb0IA18GvkxwH7CVkmbpFpq0JUmFUft3fPGv+KKgqK/+EbOtD3PzQMLJOfdyc48XMyqVZX0ZK6tr6xubha3i9s7u3r55cNiWUSIwaeGIRaLrIUkYDUlLUcVINxYEcY+RjhfcTPzOAxGSRuG9GsfE4WgYUp9ipLTkmvX+CKlUZm4aPAYZvIbz74qdwXN46wZl7gawAhv6XvDPXLNkVa0p4DKxc1ICOZqu+dYfRDjhJFSYISl7thUrJ0VCUcxIVuwnksQIB2hIepqGiBPppNNNM3iqlQH0I6FPqOBUne9IEZdyzD1dyZEayUVvIv7n9RLl15yUhnGiSIhng/yEQRXBSWxwQAXBio01QVhQ/VeIR0ggrHS4RR2CvbjyMmlfVG2rat9dluq1PI4COAYnoAxscAXqoAGaoAUweAIv4B18GM/Gq/FpfM9KV4y85wj8gfHzC3FHpgg=</latexit><latexit sha1_base64="x0b7FQl3YUEDBNJyAUoWYZfzzow=">AAACKXicbVBdS8MwFE39nPOr6qMvwSFMZKMVwb0IA18GvkxwH7CVkmbpFpq0JUmFUft3fPGv+KKgqK/+EbOtD3PzQMLJOfdyc48XMyqVZX0ZK6tr6xubha3i9s7u3r55cNiWUSIwaeGIRaLrIUkYDUlLUcVINxYEcY+RjhfcTPzOAxGSRuG9GsfE4WgYUp9ipLTkmvX+CKlUZm4aPAYZvIbz74qdwXN46wZl7gawAhv6XvDPXLNkVa0p4DKxc1ICOZqu+dYfRDjhJFSYISl7thUrJ0VCUcxIVuwnksQIB2hIepqGiBPppNNNM3iqlQH0I6FPqOBUne9IEZdyzD1dyZEayUVvIv7n9RLl15yUhnGiSIhng/yEQRXBSWxwQAXBio01QVhQ/VeIR0ggrHS4RR2CvbjyMmlfVG2rat9dluq1PI4COAYnoAxscAXqoAGaoAUweAIv4B18GM/Gq/FpfM9KV4y85wj8gfHzC3FHpgg=</latexit><latexit sha1_base64="x0b7FQl3YUEDBNJyAUoWYZfzzow=">AAACKXicbVBdS8MwFE39nPOr6qMvwSFMZKMVwb0IA18GvkxwH7CVkmbpFpq0JUmFUft3fPGv+KKgqK/+EbOtD3PzQMLJOfdyc48XMyqVZX0ZK6tr6xubha3i9s7u3r55cNiWUSIwaeGIRaLrIUkYDUlLUcVINxYEcY+RjhfcTPzOAxGSRuG9GsfE4WgYUp9ipLTkmvX+CKlUZm4aPAYZvIbz74qdwXN46wZl7gawAhv6XvDPXLNkVa0p4DKxc1ICOZqu+dYfRDjhJFSYISl7thUrJ0VCUcxIVuwnksQIB2hIepqGiBPppNNNM3iqlQH0I6FPqOBUne9IEZdyzD1dyZEayUVvIv7n9RLl15yUhnGiSIhng/yEQRXBSWxwQAXBio01QVhQ/VeIR0ggrHS4RR2CvbjyMmlfVG2rat9dluq1PI4COAYnoAxscAXqoAGaoAUweAIv4B18GM/Gq/FpfM9KV4y85wj8gfHzC3FHpgg=</latexit><latexit sha1_base64="x0b7FQl3YUEDBNJyAUoWYZfzzow=">AAACKXicbVBdS8MwFE39nPOr6qMvwSFMZKMVwb0IA18GvkxwH7CVkmbpFpq0JUmFUft3fPGv+KKgqK/+EbOtD3PzQMLJOfdyc48XMyqVZX0ZK6tr6xubha3i9s7u3r55cNiWUSIwaeGIRaLrIUkYDUlLUcVINxYEcY+RjhfcTPzOAxGSRuG9GsfE4WgYUp9ipLTkmvX+CKlUZm4aPAYZvIbz74qdwXN46wZl7gawAhv6XvDPXLNkVa0p4DKxc1ICOZqu+dYfRDjhJFSYISl7thUrJ0VCUcxIVuwnksQIB2hIepqGiBPppNNNM3iqlQH0I6FPqOBUne9IEZdyzD1dyZEayUVvIv7n9RLl15yUhnGiSIhng/yEQRXBSWxwQAXBio01QVhQ/VeIR0ggrHS4RR2CvbjyMmlfVG2rat9dluq1PI4COAYnoAxscAXqoAGaoAUweAIv4B18GM/Gq/FpfM9KV4y85wj8gfHzC3FHpgg=</latexit>

Sk|k = Sk|k�1 �KkHkSk|k�1
<latexit sha1_base64="BzkCuHsBEqusrbPVs1sCL2+HiyI=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuGlJRLAboeCm4KaivUAbwmQ6aYdMJmFmIpSYJ3Djq7hxoYhb1+58G6dtEG39YeDjP+dw5vxezKhUlvVlFFZW19Y3ipulre2d3T1z/6Ajo0Rg0sYRi0TPQ5IwyklbUcVILxYEhR4jXS+4nNa7d0RIGvFbNYmJE6IRpz7FSGnLNSs3bhrcBxm8gHOq2hmswis3aLrBj+OaZatmzQSXwc6hDHK1XPNzMIxwEhKuMENS9m0rVk6KhKKYkaw0SCSJEQ7QiPQ1chQS6aSzczJY0c4Q+pHQjys4c39PpCiUchJ6ujNEaiwXa1Pzv1o/UX7dSSmPE0U4ni/yEwZVBKfZwCEVBCs20YCwoPqvEI+RQFjpBEs6BHvx5GXonNZsq2Zfn5Ub9TyOIjgCx+AE2OAcNEATtEAbYPAAnsALeDUejWfjzXiftxaMfOYQ/JHx8Q0Zv5rU</latexit><latexit sha1_base64="BzkCuHsBEqusrbPVs1sCL2+HiyI=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuGlJRLAboeCm4KaivUAbwmQ6aYdMJmFmIpSYJ3Djq7hxoYhb1+58G6dtEG39YeDjP+dw5vxezKhUlvVlFFZW19Y3ipulre2d3T1z/6Ajo0Rg0sYRi0TPQ5IwyklbUcVILxYEhR4jXS+4nNa7d0RIGvFbNYmJE6IRpz7FSGnLNSs3bhrcBxm8gHOq2hmswis3aLrBj+OaZatmzQSXwc6hDHK1XPNzMIxwEhKuMENS9m0rVk6KhKKYkaw0SCSJEQ7QiPQ1chQS6aSzczJY0c4Q+pHQjys4c39PpCiUchJ6ujNEaiwXa1Pzv1o/UX7dSSmPE0U4ni/yEwZVBKfZwCEVBCs20YCwoPqvEI+RQFjpBEs6BHvx5GXonNZsq2Zfn5Ub9TyOIjgCx+AE2OAcNEATtEAbYPAAnsALeDUejWfjzXiftxaMfOYQ/JHx8Q0Zv5rU</latexit><latexit sha1_base64="BzkCuHsBEqusrbPVs1sCL2+HiyI=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuGlJRLAboeCm4KaivUAbwmQ6aYdMJmFmIpSYJ3Djq7hxoYhb1+58G6dtEG39YeDjP+dw5vxezKhUlvVlFFZW19Y3ipulre2d3T1z/6Ajo0Rg0sYRi0TPQ5IwyklbUcVILxYEhR4jXS+4nNa7d0RIGvFbNYmJE6IRpz7FSGnLNSs3bhrcBxm8gHOq2hmswis3aLrBj+OaZatmzQSXwc6hDHK1XPNzMIxwEhKuMENS9m0rVk6KhKKYkaw0SCSJEQ7QiPQ1chQS6aSzczJY0c4Q+pHQjys4c39PpCiUchJ6ujNEaiwXa1Pzv1o/UX7dSSmPE0U4ni/yEwZVBKfZwCEVBCs20YCwoPqvEI+RQFjpBEs6BHvx5GXonNZsq2Zfn5Ub9TyOIjgCx+AE2OAcNEATtEAbYPAAnsALeDUejWfjzXiftxaMfOYQ/JHx8Q0Zv5rU</latexit><latexit sha1_base64="BzkCuHsBEqusrbPVs1sCL2+HiyI=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuGlJRLAboeCm4KaivUAbwmQ6aYdMJmFmIpSYJ3Djq7hxoYhb1+58G6dtEG39YeDjP+dw5vxezKhUlvVlFFZW19Y3ipulre2d3T1z/6Ajo0Rg0sYRi0TPQ5IwyklbUcVILxYEhR4jXS+4nNa7d0RIGvFbNYmJE6IRpz7FSGnLNSs3bhrcBxm8gHOq2hmswis3aLrBj+OaZatmzQSXwc6hDHK1XPNzMIxwEhKuMENS9m0rVk6KhKKYkaw0SCSJEQ7QiPQ1chQS6aSzczJY0c4Q+pHQjys4c39PpCiUchJ6ujNEaiwXa1Pzv1o/UX7dSSmPE0U4ni/yEwZVBKfZwCEVBCs20YCwoPqvEI+RQFjpBEs6BHvx5GXonNZsq2Zfn5Ub9TyOIjgCx+AE2OAcNEATtEAbYPAAnsALeDUejWfjzXiftxaMfOYQ/JHx8Q0Zv5rU</latexit>
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Unscented Kalman Filter

A new extension of the Kalman Filter for non-linear systems, Julier S. et Uhlmann K., 1997

Form 2N+1 sigma points:

Propagate all of the sigma points:

Form propagated state vector and covariance: 

Time update: prediction

U0 = ŝk�1|k�1, w0 2 [0, 1)
<latexit sha1_base64="xTyMPfFowbtWdhGgZpG90SQFSi4=">AAACH3icbVDLSgMxFM3UV62vqks3wSIo1DIjot0IBTcuK9gHdMpwJ03b0ExmTDJKGedP3PgrblwoIu76N6aPhbYeuHA4516Sc/yIM6Vte2RllpZXVtey67mNza3tnfzuXl2FsSS0RkIeyqYPinImaE0zzWkzkhQCn9OGP7ge+40HKhULxZ0eRrQdQE+wLiOgjeTlL9wAdJ8AT2qpZ+Mr7PZBJyr1ksGp82QmLWL3PoYOfjS2ywRu2UXnxMsX7JI9AV4kzowU0AxVL//tdkISB1RowkGplmNHup2A1IxwmubcWNEIyAB6tGWogICqdjLJl+Ijo3RwN5RmhMYT9fdFAoFSw8A3m+M0at4bi/95rVh3y+2EiSjWVJDpQ92YYx3icVm4wyQlmg8NASKZ+SsmfZBAtKk0Z0pw5iMvkvpZybFLzu15oVKe1ZFFB+gQHSMHXaIKukFVVEMEPaNX9I4+rBfrzfq0vqarGWt2s4/+wBr9AJC7oLI=</latexit><latexit sha1_base64="xTyMPfFowbtWdhGgZpG90SQFSi4=">AAACH3icbVDLSgMxFM3UV62vqks3wSIo1DIjot0IBTcuK9gHdMpwJ03b0ExmTDJKGedP3PgrblwoIu76N6aPhbYeuHA4516Sc/yIM6Vte2RllpZXVtey67mNza3tnfzuXl2FsSS0RkIeyqYPinImaE0zzWkzkhQCn9OGP7ge+40HKhULxZ0eRrQdQE+wLiOgjeTlL9wAdJ8AT2qpZ+Mr7PZBJyr1ksGp82QmLWL3PoYOfjS2ywRu2UXnxMsX7JI9AV4kzowU0AxVL//tdkISB1RowkGplmNHup2A1IxwmubcWNEIyAB6tGWogICqdjLJl+Ijo3RwN5RmhMYT9fdFAoFSw8A3m+M0at4bi/95rVh3y+2EiSjWVJDpQ92YYx3icVm4wyQlmg8NASKZ+SsmfZBAtKk0Z0pw5iMvkvpZybFLzu15oVKe1ZFFB+gQHSMHXaIKukFVVEMEPaNX9I4+rBfrzfq0vqarGWt2s4/+wBr9AJC7oLI=</latexit><latexit sha1_base64="xTyMPfFowbtWdhGgZpG90SQFSi4=">AAACH3icbVDLSgMxFM3UV62vqks3wSIo1DIjot0IBTcuK9gHdMpwJ03b0ExmTDJKGedP3PgrblwoIu76N6aPhbYeuHA4516Sc/yIM6Vte2RllpZXVtey67mNza3tnfzuXl2FsSS0RkIeyqYPinImaE0zzWkzkhQCn9OGP7ge+40HKhULxZ0eRrQdQE+wLiOgjeTlL9wAdJ8AT2qpZ+Mr7PZBJyr1ksGp82QmLWL3PoYOfjS2ywRu2UXnxMsX7JI9AV4kzowU0AxVL//tdkISB1RowkGplmNHup2A1IxwmubcWNEIyAB6tGWogICqdjLJl+Ijo3RwN5RmhMYT9fdFAoFSw8A3m+M0at4bi/95rVh3y+2EiSjWVJDpQ92YYx3icVm4wyQlmg8NASKZ+SsmfZBAtKk0Z0pw5iMvkvpZybFLzu15oVKe1ZFFB+gQHSMHXaIKukFVVEMEPaNX9I4+rBfrzfq0vqarGWt2s4/+wBr9AJC7oLI=</latexit><latexit sha1_base64="xTyMPfFowbtWdhGgZpG90SQFSi4=">AAACH3icbVDLSgMxFM3UV62vqks3wSIo1DIjot0IBTcuK9gHdMpwJ03b0ExmTDJKGedP3PgrblwoIu76N6aPhbYeuHA4516Sc/yIM6Vte2RllpZXVtey67mNza3tnfzuXl2FsSS0RkIeyqYPinImaE0zzWkzkhQCn9OGP7ge+40HKhULxZ0eRrQdQE+wLiOgjeTlL9wAdJ8AT2qpZ+Mr7PZBJyr1ksGp82QmLWL3PoYOfjS2ywRu2UXnxMsX7JI9AV4kzowU0AxVL//tdkISB1RowkGplmNHup2A1IxwmubcWNEIyAB6tGWogICqdjLJl+Ijo3RwN5RmhMYT9fdFAoFSw8A3m+M0at4bi/95rVh3y+2EiSjWVJDpQ92YYx3icVm4wyQlmg8NASKZ+SsmfZBAtKk0Z0pw5iMvkvpZybFLzu15oVKe1ZFFB+gQHSMHXaIKukFVVEMEPaNX9I4+rBfrzfq0vqarGWt2s4/+wBr9AJC7oLI=</latexit>

Vi = f(Ui)
<latexit sha1_base64="In+LjBiZGVzim0PEwApr4BsMxGw=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9Ei1E1JRLAboeDGZQXTFtoQJtNJO3RyYWYilNC1G1/FjQtF3PoE7nwbJ20Qbf1h4Oc75zDn/H7CmVSW9WWUVlbX1jfKm5Wt7Z3dPXP/oC3jVBDqkJjHoutjSTmLqKOY4rSbCIpDn9OOP77O6517KiSLozs1Sagb4mHEAkaw0sgzj/shViOCedaeegxdoaCGfpCj0ZlnVq26NRNaNnZhqlCo5Zmf/UFM0pBGinAsZc+2EuVmWChGOJ1W+qmkCSZjPKQ9bSMcUulms1Om6FSTAQpioV+k0Iz+nshwKOUk9HVnvqVcrOXwv1ovVUHDzViUpIpGZP5RkHKkYpTnggZMUKL4RBtMBNO7IjLCAhOl06voEOzFk5dN+7xuW3X79qLabBRxlOEITqAGNlxCE26gBQ4QeIAneIFX49F4Nt6M93lryShmDuGPjI9vGp6Z1g==</latexit><latexit sha1_base64="In+LjBiZGVzim0PEwApr4BsMxGw=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9Ei1E1JRLAboeDGZQXTFtoQJtNJO3RyYWYilNC1G1/FjQtF3PoE7nwbJ20Qbf1h4Oc75zDn/H7CmVSW9WWUVlbX1jfKm5Wt7Z3dPXP/oC3jVBDqkJjHoutjSTmLqKOY4rSbCIpDn9OOP77O6517KiSLozs1Sagb4mHEAkaw0sgzj/shViOCedaeegxdoaCGfpCj0ZlnVq26NRNaNnZhqlCo5Zmf/UFM0pBGinAsZc+2EuVmWChGOJ1W+qmkCSZjPKQ9bSMcUulms1Om6FSTAQpioV+k0Iz+nshwKOUk9HVnvqVcrOXwv1ovVUHDzViUpIpGZP5RkHKkYpTnggZMUKL4RBtMBNO7IjLCAhOl06voEOzFk5dN+7xuW3X79qLabBRxlOEITqAGNlxCE26gBQ4QeIAneIFX49F4Nt6M93lryShmDuGPjI9vGp6Z1g==</latexit><latexit sha1_base64="In+LjBiZGVzim0PEwApr4BsMxGw=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9Ei1E1JRLAboeDGZQXTFtoQJtNJO3RyYWYilNC1G1/FjQtF3PoE7nwbJ20Qbf1h4Oc75zDn/H7CmVSW9WWUVlbX1jfKm5Wt7Z3dPXP/oC3jVBDqkJjHoutjSTmLqKOY4rSbCIpDn9OOP77O6517KiSLozs1Sagb4mHEAkaw0sgzj/shViOCedaeegxdoaCGfpCj0ZlnVq26NRNaNnZhqlCo5Zmf/UFM0pBGinAsZc+2EuVmWChGOJ1W+qmkCSZjPKQ9bSMcUulms1Om6FSTAQpioV+k0Iz+nshwKOUk9HVnvqVcrOXwv1ovVUHDzViUpIpGZP5RkHKkYpTnggZMUKL4RBtMBNO7IjLCAhOl06voEOzFk5dN+7xuW3X79qLabBRxlOEITqAGNlxCE26gBQ4QeIAneIFX49F4Nt6M93lryShmDuGPjI9vGp6Z1g==</latexit><latexit sha1_base64="In+LjBiZGVzim0PEwApr4BsMxGw=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9Ei1E1JRLAboeDGZQXTFtoQJtNJO3RyYWYilNC1G1/FjQtF3PoE7nwbJ20Qbf1h4Oc75zDn/H7CmVSW9WWUVlbX1jfKm5Wt7Z3dPXP/oC3jVBDqkJjHoutjSTmLqKOY4rSbCIpDn9OOP77O6517KiSLozs1Sagb4mHEAkaw0sgzj/shViOCedaeegxdoaCGfpCj0ZlnVq26NRNaNnZhqlCo5Zmf/UFM0pBGinAsZc+2EuVmWChGOJ1W+qmkCSZjPKQ9bSMcUulms1Om6FSTAQpioV+k0Iz+nshwKOUk9HVnvqVcrOXwv1ovVUHDzViUpIpGZP5RkHKkYpTnggZMUKL4RBtMBNO7IjLCAhOl06voEOzFk5dN+7xuW3X79qLabBRxlOEITqAGNlxCE26gBQ4QeIAneIFX49F4Nt6M93lryShmDuGPjI9vGp6Z1g==</latexit>

ŝk|k�1 =
2NX

i=0

wiVi

<latexit sha1_base64="k/e1TIFo/pGSxwm+ks8Fcys444w="></latexit><latexit sha1_base64="k/e1TIFo/pGSxwm+ks8Fcys444w="></latexit><latexit sha1_base64="k/e1TIFo/pGSxwm+ks8Fcys444w="></latexit><latexit sha1_base64="k/e1TIFo/pGSxwm+ks8Fcys444w="></latexit>

Sk|k�1 =
2NX

i=0

wi{Vi � ŝk|k1
}{Vi � ŝk|k�1}T

<latexit sha1_base64="OA8VEMsisGGUF4FsDi1aai2/Klg="></latexit><latexit sha1_base64="OA8VEMsisGGUF4FsDi1aai2/Klg="></latexit><latexit sha1_base64="OA8VEMsisGGUF4FsDi1aai2/Klg="></latexit><latexit sha1_base64="OA8VEMsisGGUF4FsDi1aai2/Klg="></latexit>

Ui = ŝk�1|k�1 ±
r

N

1� w0
Ai, AAT = S, wi =

1� w0

2N
<latexit sha1_base64="i3qs6+oJlKdChK2hFnvi6OtSvHM="></latexit><latexit sha1_base64="i3qs6+oJlKdChK2hFnvi6OtSvHM="></latexit><latexit sha1_base64="i3qs6+oJlKdChK2hFnvi6OtSvHM="></latexit><latexit sha1_base64="i3qs6+oJlKdChK2hFnvi6OtSvHM="></latexit>
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Arborescence
‣Basis for the combinatorial approach
‣Holds the possible trajectories for an incident particle
‣Each node contains a corrected state by UKF 
‣Splits along the way for each cluster meeting the insertion criterion

Components

Insertion criterion:

Residuals vector and 
covariance:

Chisquared update:

rk|k�1 = mk �Hkŝk|k�1
<latexit sha1_base64="ykwymOM31Qq78BhPgSEcgW2QPoI=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgpmVGBLsRCm66rGAf0JYhk2baMElmSDJCGecL3Pgrblwo4ta1O//GtB1BWw/cy+Gce0nu8WNGlXacL6uwtr6xuVXcLu3s7u0f2IdHHRUlEpM2jlgkez5ShFFB2ppqRnqxJIj7jHT98Hrmd++IVDQSt3oakyFHY0EDipE2kmdXpJeG92HVzeAV5F4Iq7Bp+mCCdKqyH8+zy07NmQOuEjcnZZCj5dmfg1GEE06Exgwp1XedWA9TJDXFjGSlQaJIjHCIxqRvqECcqGE6PyeDFaOMYBBJU0LDufp7I0VcqSn3zSRHeqKWvZn4n9dPdFAfplTEiSYCLx4KEgZ1BGfZwBGVBGs2NQRhSc1fIZ4gibA2CZZMCO7yyaukc15znZp7c1Fu1PM4iuAEnIIz4IJL0ABN0AJtgMEDeAIv4NV6tJ6tN+t9MVqw8p1j8AfWxzc1LZrq</latexit><latexit sha1_base64="ykwymOM31Qq78BhPgSEcgW2QPoI=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgpmVGBLsRCm66rGAf0JYhk2baMElmSDJCGecL3Pgrblwo4ta1O//GtB1BWw/cy+Gce0nu8WNGlXacL6uwtr6xuVXcLu3s7u0f2IdHHRUlEpM2jlgkez5ShFFB2ppqRnqxJIj7jHT98Hrmd++IVDQSt3oakyFHY0EDipE2kmdXpJeG92HVzeAV5F4Iq7Bp+mCCdKqyH8+zy07NmQOuEjcnZZCj5dmfg1GEE06Exgwp1XedWA9TJDXFjGSlQaJIjHCIxqRvqECcqGE6PyeDFaOMYBBJU0LDufp7I0VcqSn3zSRHeqKWvZn4n9dPdFAfplTEiSYCLx4KEgZ1BGfZwBGVBGs2NQRhSc1fIZ4gibA2CZZMCO7yyaukc15znZp7c1Fu1PM4iuAEnIIz4IJL0ABN0AJtgMEDeAIv4NV6tJ6tN+t9MVqw8p1j8AfWxzc1LZrq</latexit><latexit sha1_base64="ykwymOM31Qq78BhPgSEcgW2QPoI=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgpmVGBLsRCm66rGAf0JYhk2baMElmSDJCGecL3Pgrblwo4ta1O//GtB1BWw/cy+Gce0nu8WNGlXacL6uwtr6xuVXcLu3s7u0f2IdHHRUlEpM2jlgkez5ShFFB2ppqRnqxJIj7jHT98Hrmd++IVDQSt3oakyFHY0EDipE2kmdXpJeG92HVzeAV5F4Iq7Bp+mCCdKqyH8+zy07NmQOuEjcnZZCj5dmfg1GEE06Exgwp1XedWA9TJDXFjGSlQaJIjHCIxqRvqECcqGE6PyeDFaOMYBBJU0LDufp7I0VcqSn3zSRHeqKWvZn4n9dPdFAfplTEiSYCLx4KEgZ1BGfZwBGVBGs2NQRhSc1fIZ4gibA2CZZMCO7yyaukc15znZp7c1Fu1PM4iuAEnIIz4IJL0ABN0AJtgMEDeAIv4NV6tJ6tN+t9MVqw8p1j8AfWxzc1LZrq</latexit><latexit sha1_base64="ykwymOM31Qq78BhPgSEcgW2QPoI=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgpmVGBLsRCm66rGAf0JYhk2baMElmSDJCGecL3Pgrblwo4ta1O//GtB1BWw/cy+Gce0nu8WNGlXacL6uwtr6xuVXcLu3s7u0f2IdHHRUlEpM2jlgkez5ShFFB2ppqRnqxJIj7jHT98Hrmd++IVDQSt3oakyFHY0EDipE2kmdXpJeG92HVzeAV5F4Iq7Bp+mCCdKqyH8+zy07NmQOuEjcnZZCj5dmfg1GEE06Exgwp1XedWA9TJDXFjGSlQaJIjHCIxqRvqECcqGE6PyeDFaOMYBBJU0LDufp7I0VcqSn3zSRHeqKWvZn4n9dPdFAfplTEiSYCLx4KEgZ1BGfZwBGVBGs2NQRhSc1fIZ4gibA2CZZMCO7yyaukc15znZp7c1Fu1PM4iuAEnIIz4IJL0ABN0AJtgMEDeAIv4NV6tJ6tN+t9MVqw8p1j8AfWxzc1LZrq</latexit>

Rk|k�1 = Mk +HkSk|k�1H
T
k

<latexit sha1_base64="I7jjceNjAroNDFYyhn/7S0p+m30=">AAACDnicbVDLSgMxFM34rPU16tJNsBQEscyIYDdCwU03QtW+oB2HTJppw2QyQ5IRytgvcOOvuHGhiFvX7vwb03YQbT2QcHLOvdzc48WMSmVZX8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaHtIEkY5aSiqGGnHgqDQY6TlBRdjv3VHhKQRr6thTJwQ9Tn1KUZKS65ZvHbT4D44tkfwHF66ATyCVX3f/Kj6dVt3zYJVsiaA88TOSAFkqLnmZ7cX4SQkXGGGpOzYVqycFAlFMSOjfDeRJEY4QH3S0ZSjkEgnnawzgkWt9KAfCX24ghP1d0eKQimHoacrQ6QGctYbi/95nUT5ZSelPE4U4Xg6yE8YVBEcZwN7VBCs2FAThAXVf4V4gATCSieY1yHYsyvPk+ZJybZK9tVpoVLO4siBfXAADoENzkAFVEENNAAGD+AJvIBX49F4Nt6M92npgpH17IE/MD6+AYzXmds=</latexit><latexit sha1_base64="I7jjceNjAroNDFYyhn/7S0p+m30=">AAACDnicbVDLSgMxFM34rPU16tJNsBQEscyIYDdCwU03QtW+oB2HTJppw2QyQ5IRytgvcOOvuHGhiFvX7vwb03YQbT2QcHLOvdzc48WMSmVZX8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaHtIEkY5aSiqGGnHgqDQY6TlBRdjv3VHhKQRr6thTJwQ9Tn1KUZKS65ZvHbT4D44tkfwHF66ATyCVX3f/Kj6dVt3zYJVsiaA88TOSAFkqLnmZ7cX4SQkXGGGpOzYVqycFAlFMSOjfDeRJEY4QH3S0ZSjkEgnnawzgkWt9KAfCX24ghP1d0eKQimHoacrQ6QGctYbi/95nUT5ZSelPE4U4Xg6yE8YVBEcZwN7VBCs2FAThAXVf4V4gATCSieY1yHYsyvPk+ZJybZK9tVpoVLO4siBfXAADoENzkAFVEENNAAGD+AJvIBX49F4Nt6M92npgpH17IE/MD6+AYzXmds=</latexit><latexit sha1_base64="I7jjceNjAroNDFYyhn/7S0p+m30=">AAACDnicbVDLSgMxFM34rPU16tJNsBQEscyIYDdCwU03QtW+oB2HTJppw2QyQ5IRytgvcOOvuHGhiFvX7vwb03YQbT2QcHLOvdzc48WMSmVZX8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaHtIEkY5aSiqGGnHgqDQY6TlBRdjv3VHhKQRr6thTJwQ9Tn1KUZKS65ZvHbT4D44tkfwHF66ATyCVX3f/Kj6dVt3zYJVsiaA88TOSAFkqLnmZ7cX4SQkXGGGpOzYVqycFAlFMSOjfDeRJEY4QH3S0ZSjkEgnnawzgkWt9KAfCX24ghP1d0eKQimHoacrQ6QGctYbi/95nUT5ZSelPE4U4Xg6yE8YVBEcZwN7VBCs2FAThAXVf4V4gATCSieY1yHYsyvPk+ZJybZK9tVpoVLO4siBfXAADoENzkAFVEENNAAGD+AJvIBX49F4Nt6M92npgpH17IE/MD6+AYzXmds=</latexit><latexit sha1_base64="I7jjceNjAroNDFYyhn/7S0p+m30=">AAACDnicbVDLSgMxFM34rPU16tJNsBQEscyIYDdCwU03QtW+oB2HTJppw2QyQ5IRytgvcOOvuHGhiFvX7vwb03YQbT2QcHLOvdzc48WMSmVZX8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaHtIEkY5aSiqGGnHgqDQY6TlBRdjv3VHhKQRr6thTJwQ9Tn1KUZKS65ZvHbT4D44tkfwHF66ATyCVX3f/Kj6dVt3zYJVsiaA88TOSAFkqLnmZ7cX4SQkXGGGpOzYVqycFAlFMSOjfDeRJEY4QH3S0ZSjkEgnnawzgkWt9KAfCX24ghP1d0eKQimHoacrQ6QGctYbi/95nUT5ZSelPE4U4Xg6yE8YVBEcZwN7VBCs2FAThAXVf4V4gATCSieY1yHYsyvPk+ZJybZK9tVpoVLO4siBfXAADoENzkAFVEENNAAGD+AJvIBX49F4Nt6M92npgpH17IE/MD6+AYzXmds=</latexit>

�2 = rTk|k�1Rk|k�1rk|k�1
<latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit><latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit><latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit><latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit>
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Scheme

Forward propagation, layer based:
‣Form hypothesis: static and 

dynamic
‣Start propagation from root nodes
‣Propagate from layer to layer, 

confront prediction with 
measurements
‣Use tof wall as final cross-check

Procedure
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‣ Derived from Lorentz’s force
‣ No additional effects: no multiple coulomb scattering, nor energy loss
‣ Propagation through the z variable

Propagation model

d2x
dz2

d2y
dz2

=
qR

p

0

@
dx dy
dz2 Bx �

h
1 + dx

dz

2
i
By +

dy
dzBz

h
1 + dy

dz

2
i
Bx � dx dy

dz2 By � dx
dzBz

1

A

<latexit sha1_base64="7qoZdCPoo8dndPUhLwE8TafKtHI="></latexit><latexit sha1_base64="7qoZdCPoo8dndPUhLwE8TafKtHI="></latexit><latexit sha1_base64="7qoZdCPoo8dndPUhLwE8TafKtHI="></latexit><latexit sha1_base64="7qoZdCPoo8dndPUhLwE8TafKtHI="></latexit>

Propagated state:

s =

2

664

x
y

dx/dz
dy/dz

3

775

<latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit><latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit><latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit><latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit>R =

s
dx

dz

2

+
dy

dz

2

+ 1
<latexit sha1_base64="gUrfUiMxVBoFtRvgnK1i/2CEwEk=">AAACPXicbVDLSsNAFJ3UV62vqEs3g0UQhJIUQV0IBTcuq/QFTS2TyaQdOnk4MxFjyI+58R/cuXPjQhG3bp20WdS2BwbOnHsu995jh4wKaRhvWmFpeWV1rbhe2tjc2t7Rd/daIog4Jk0csIB3bCQIoz5pSioZ6YScIM9mpG2PrrJ6+4FwQQO/IeOQ9Dw08KlLMZJK6uuNW3gJLXHPZWK5HOHE8pAcci9x0sd06vOU3lXhCZz1xAs8ZtrXy0bFGAPOEzMnZZCj3tdfLSfAkUd8iRkSomsaoewliEuKGUlLViRIiPAIDUhXUR95RPSS8fUpPFKKA92Aq+dLOFanOxLkCRF7tnJmq4rZWiYuqnUj6Z73EuqHkSQ+ngxyIwZlALMooUM5wZLFiiDMqdoV4iFSAUkVeEmFYM6ePE9a1YppVMyb03LtIo+jCA7AITgGJjgDNXAN6qAJMHgG7+ATfGkv2of2rf1MrAUt79kH/6D9/gHTI7C3</latexit><latexit sha1_base64="gUrfUiMxVBoFtRvgnK1i/2CEwEk=">AAACPXicbVDLSsNAFJ3UV62vqEs3g0UQhJIUQV0IBTcuq/QFTS2TyaQdOnk4MxFjyI+58R/cuXPjQhG3bp20WdS2BwbOnHsu995jh4wKaRhvWmFpeWV1rbhe2tjc2t7Rd/daIog4Jk0csIB3bCQIoz5pSioZ6YScIM9mpG2PrrJ6+4FwQQO/IeOQ9Dw08KlLMZJK6uuNW3gJLXHPZWK5HOHE8pAcci9x0sd06vOU3lXhCZz1xAs8ZtrXy0bFGAPOEzMnZZCj3tdfLSfAkUd8iRkSomsaoewliEuKGUlLViRIiPAIDUhXUR95RPSS8fUpPFKKA92Aq+dLOFanOxLkCRF7tnJmq4rZWiYuqnUj6Z73EuqHkSQ+ngxyIwZlALMooUM5wZLFiiDMqdoV4iFSAUkVeEmFYM6ePE9a1YppVMyb03LtIo+jCA7AITgGJjgDNXAN6qAJMHgG7+ATfGkv2of2rf1MrAUt79kH/6D9/gHTI7C3</latexit><latexit sha1_base64="gUrfUiMxVBoFtRvgnK1i/2CEwEk=">AAACPXicbVDLSsNAFJ3UV62vqEs3g0UQhJIUQV0IBTcuq/QFTS2TyaQdOnk4MxFjyI+58R/cuXPjQhG3bp20WdS2BwbOnHsu995jh4wKaRhvWmFpeWV1rbhe2tjc2t7Rd/daIog4Jk0csIB3bCQIoz5pSioZ6YScIM9mpG2PrrJ6+4FwQQO/IeOQ9Dw08KlLMZJK6uuNW3gJLXHPZWK5HOHE8pAcci9x0sd06vOU3lXhCZz1xAs8ZtrXy0bFGAPOEzMnZZCj3tdfLSfAkUd8iRkSomsaoewliEuKGUlLViRIiPAIDUhXUR95RPSS8fUpPFKKA92Aq+dLOFanOxLkCRF7tnJmq4rZWiYuqnUj6Z73EuqHkSQ+ngxyIwZlALMooUM5wZLFiiDMqdoV4iFSAUkVeEmFYM6ePE9a1YppVMyb03LtIo+jCA7AITgGJjgDNXAN6qAJMHgG7+ATfGkv2of2rf1MrAUt79kH/6D9/gHTI7C3</latexit><latexit sha1_base64="gUrfUiMxVBoFtRvgnK1i/2CEwEk=">AAACPXicbVDLSsNAFJ3UV62vqEs3g0UQhJIUQV0IBTcuq/QFTS2TyaQdOnk4MxFjyI+58R/cuXPjQhG3bp20WdS2BwbOnHsu995jh4wKaRhvWmFpeWV1rbhe2tjc2t7Rd/daIog4Jk0csIB3bCQIoz5pSioZ6YScIM9mpG2PrrJ6+4FwQQO/IeOQ9Dw08KlLMZJK6uuNW3gJLXHPZWK5HOHE8pAcci9x0sd06vOU3lXhCZz1xAs8ZtrXy0bFGAPOEzMnZZCj3tdfLSfAkUd8iRkSomsaoewliEuKGUlLViRIiPAIDUhXUR95RPSS8fUpPFKKA92Aq+dLOFanOxLkCRF7tnJmq4rZWiYuqnUj6Z73EuqHkSQ+ngxyIwZlALMooUM5wZLFiiDMqdoV4iFSAUkVeEmFYM6ePE9a1YppVMyb03LtIo+jCA7AITgGJjgDNXAN6qAJMHgG7+ATfGkv2of2rf1MrAUt79kH/6D9/gHTI7C3</latexit>

Procedure

Propagation model
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Static hypothesis

Propagation model:

F (q, p, ...)
<latexit sha1_base64="wYhAJs6sCyc0iidDqjXkiG2g4wE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRahQll2RVBvBUE8VrC10C4lm2bb0Gw2JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOkkVYQ2ScIT1Q6xppwJ2jTMcNqWiuI45PQhHF1P/YcnqjRLxL0ZSxrEeCBYxAg2VureVB9rSNaQ67qnvXLFc70Z0DLxc1KBHI1e+avbT0gaU2EIx1p3fE+aIMPKMMLppNRNNZWYjPCAdiwVOKY6yGY3T9CJVfooSpQtYdBM/T2R4VjrcRzazhiboV70puJ/Xic10WWQMSFTQwWZL4pSjkyCpgGgPlOUGD62BBPF7K2IDLHCxNiYSjYEf/HlZdI6c33P9e/OK/WrPI4iHMExVMGHC6jDLTSgCQQkPMMrvDmp8+K8Ox/z1oKTzxzCHzifP8Vsj4M=</latexit><latexit sha1_base64="wYhAJs6sCyc0iidDqjXkiG2g4wE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRahQll2RVBvBUE8VrC10C4lm2bb0Gw2JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOkkVYQ2ScIT1Q6xppwJ2jTMcNqWiuI45PQhHF1P/YcnqjRLxL0ZSxrEeCBYxAg2VureVB9rSNaQ67qnvXLFc70Z0DLxc1KBHI1e+avbT0gaU2EIx1p3fE+aIMPKMMLppNRNNZWYjPCAdiwVOKY6yGY3T9CJVfooSpQtYdBM/T2R4VjrcRzazhiboV70puJ/Xic10WWQMSFTQwWZL4pSjkyCpgGgPlOUGD62BBPF7K2IDLHCxNiYSjYEf/HlZdI6c33P9e/OK/WrPI4iHMExVMGHC6jDLTSgCQQkPMMrvDmp8+K8Ox/z1oKTzxzCHzifP8Vsj4M=</latexit><latexit sha1_base64="wYhAJs6sCyc0iidDqjXkiG2g4wE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRahQll2RVBvBUE8VrC10C4lm2bb0Gw2JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOkkVYQ2ScIT1Q6xppwJ2jTMcNqWiuI45PQhHF1P/YcnqjRLxL0ZSxrEeCBYxAg2VureVB9rSNaQ67qnvXLFc70Z0DLxc1KBHI1e+avbT0gaU2EIx1p3fE+aIMPKMMLppNRNNZWYjPCAdiwVOKY6yGY3T9CJVfooSpQtYdBM/T2R4VjrcRzazhiboV70puJ/Xic10WWQMSFTQwWZL4pSjkyCpgGgPlOUGD62BBPF7K2IDLHCxNiYSjYEf/HlZdI6c33P9e/OK/WrPI4iHMExVMGHC6jDLTSgCQQkPMMrvDmp8+K8Ox/z1oKTzxzCHzifP8Vsj4M=</latexit><latexit sha1_base64="wYhAJs6sCyc0iidDqjXkiG2g4wE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRahQll2RVBvBUE8VrC10C4lm2bb0Gw2JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXig508bzvp3Cyura+kZxs7S1vbO7V94/aOkkVYQ2ScIT1Q6xppwJ2jTMcNqWiuI45PQhHF1P/YcnqjRLxL0ZSxrEeCBYxAg2VureVB9rSNaQ67qnvXLFc70Z0DLxc1KBHI1e+avbT0gaU2EIx1p3fE+aIMPKMMLppNRNNZWYjPCAdiwVOKY6yGY3T9CJVfooSpQtYdBM/T2R4VjrcRzazhiboV70puJ/Xic10WWQMSFTQwWZL4pSjkyCpgGgPlOUGD62BBPF7K2IDLHCxNiYSjYEf/HlZdI6c33P9e/OK/WrPI4iHMExVMGHC6jDLTSgCQQkPMMrvDmp8+K8Ox/z1oKTzxzCHzifP8Vsj4M=</latexit>

Particle charge, number of nucleons:
‣ charge retrieved from the tof wall

2 x Z added

p, d, t added

3He, 𝛼 addedZ = 2
<latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit><latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit><latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit><latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit>

Z = 1
<latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit><latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit><latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit><latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit>

Z > 2
<latexit sha1_base64="CpiLM0ElV4M1dkYcSOX9Z2nHk00=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoF6k4MVjBfuBbSib7aRdutmE3Y1QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNR/JDan1yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5sdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhlZ9xmaQGJVssClNBTExmn5MBV8iMmFhCmeL2VsJGVFFmbD4lG4K3/PIqadWqnlv17i8q9es8jiKcwCmcgweXUIc7aEATGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/VuqNrQ==</latexit><latexit sha1_base64="CpiLM0ElV4M1dkYcSOX9Z2nHk00=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoF6k4MVjBfuBbSib7aRdutmE3Y1QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNR/JDan1yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5sdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhlZ9xmaQGJVssClNBTExmn5MBV8iMmFhCmeL2VsJGVFFmbD4lG4K3/PIqadWqnlv17i8q9es8jiKcwCmcgweXUIc7aEATGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/VuqNrQ==</latexit><latexit sha1_base64="CpiLM0ElV4M1dkYcSOX9Z2nHk00=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoF6k4MVjBfuBbSib7aRdutmE3Y1QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNR/JDan1yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5sdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhlZ9xmaQGJVssClNBTExmn5MBV8iMmFhCmeL2VsJGVFFmbD4lG4K3/PIqadWqnlv17i8q9es8jiKcwCmcgweXUIc7aEATGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/VuqNrQ==</latexit><latexit sha1_base64="CpiLM0ElV4M1dkYcSOX9Z2nHk00=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoF6k4MVjBfuBbSib7aRdutmE3Y1QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNR/JDan1yxW36s5BVomXkwrkaPTLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5sdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhlZ9xmaQGJVssClNBTExmn5MBV8iMmFhCmeL2VsJGVFFmbD4lG4K3/PIqadWqnlv17i8q9es8jiKcwCmcgweXUIc7aEATGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/VuqNrQ==</latexit>

Procedure

‣ Each static hypothesis leads to a different arborescence

Norm of momentum
‣ fragments emitted in the forward direction, 

energy close to the one of the beam 

pc =
q

E2
k � 2Ekmc2

<latexit sha1_base64="PyQ3u0T8/J2fP9zqZH+Nu7J8jDY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EggguK9gHtDFMppN26GQSZyZCCfkBN/6KGxeKuHXvzr9xkmahrQcGzj3nXu7c40WMSmVZ30ZpYXFpeaW8Wllb39jcMrd32jKMBSYtHLJQdD0kCaOctBRVjHQjQVDgMdLxxpeZ33kgQtKQ36pJRJwADTn1KUZKS655EGF4AfvyXqjkyk3G6V1ST+ExrOdFgLMydc2qVbNywHliF6QKCjRd86s/CHEcEK4wQ1L2bCtSToKEopiRtNKPJYkQHqMh6WnKUUCkk+TXpPBQKwPoh0I/rmCu/p5IUCDlJPB0Z4DUSM56mfif14uVf+YklEexIhxPF/kxgyqEWTRwQAXBik00QVhQ/VeIR0ggrHSAFR2CPXvyPGnXa7ZVs29Oqo3zIo4y2AP74AjY4BQ0wDVoghbA4BE8g1fwZjwZL8a78TFtLRnFzC74A+PzB0LymwU=</latexit><latexit sha1_base64="PyQ3u0T8/J2fP9zqZH+Nu7J8jDY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EggguK9gHtDFMppN26GQSZyZCCfkBN/6KGxeKuHXvzr9xkmahrQcGzj3nXu7c40WMSmVZ30ZpYXFpeaW8Wllb39jcMrd32jKMBSYtHLJQdD0kCaOctBRVjHQjQVDgMdLxxpeZ33kgQtKQ36pJRJwADTn1KUZKS655EGF4AfvyXqjkyk3G6V1ST+ExrOdFgLMydc2qVbNywHliF6QKCjRd86s/CHEcEK4wQ1L2bCtSToKEopiRtNKPJYkQHqMh6WnKUUCkk+TXpPBQKwPoh0I/rmCu/p5IUCDlJPB0Z4DUSM56mfif14uVf+YklEexIhxPF/kxgyqEWTRwQAXBik00QVhQ/VeIR0ggrHSAFR2CPXvyPGnXa7ZVs29Oqo3zIo4y2AP74AjY4BQ0wDVoghbA4BE8g1fwZjwZL8a78TFtLRnFzC74A+PzB0LymwU=</latexit><latexit sha1_base64="PyQ3u0T8/J2fP9zqZH+Nu7J8jDY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EggguK9gHtDFMppN26GQSZyZCCfkBN/6KGxeKuHXvzr9xkmahrQcGzj3nXu7c40WMSmVZ30ZpYXFpeaW8Wllb39jcMrd32jKMBSYtHLJQdD0kCaOctBRVjHQjQVDgMdLxxpeZ33kgQtKQ36pJRJwADTn1KUZKS655EGF4AfvyXqjkyk3G6V1ST+ExrOdFgLMydc2qVbNywHliF6QKCjRd86s/CHEcEK4wQ1L2bCtSToKEopiRtNKPJYkQHqMh6WnKUUCkk+TXpPBQKwPoh0I/rmCu/p5IUCDlJPB0Z4DUSM56mfif14uVf+YklEexIhxPF/kxgyqEWTRwQAXBik00QVhQ/VeIR0ggrHSAFR2CPXvyPGnXa7ZVs29Oqo3zIo4y2AP74AjY4BQ0wDVoghbA4BE8g1fwZjwZL8a78TFtLRnFzC74A+PzB0LymwU=</latexit><latexit sha1_base64="PyQ3u0T8/J2fP9zqZH+Nu7J8jDY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0mKoC6EggguK9gHtDFMppN26GQSZyZCCfkBN/6KGxeKuHXvzr9xkmahrQcGzj3nXu7c40WMSmVZ30ZpYXFpeaW8Wllb39jcMrd32jKMBSYtHLJQdD0kCaOctBRVjHQjQVDgMdLxxpeZ33kgQtKQ36pJRJwADTn1KUZKS655EGF4AfvyXqjkyk3G6V1ST+ExrOdFgLMydc2qVbNywHliF6QKCjRd86s/CHEcEK4wQ1L2bCtSToKEopiRtNKPJYkQHqMh6WnKUUCkk+TXpPBQKwPoh0I/rmCu/p5IUCDlJPB0Z4DUSM56mfif14uVf+YklEexIhxPF/kxgyqEWTRwQAXBik00QVhQ/VeIR0ggrHSAFR2CPXvyPGnXa7ZVs29Oqo3zIo4y2AP74AjY4BQ0wDVoghbA4BE8g1fwZjwZL8a78TFtLRnFzC74A+PzB0LymwU=</latexit>
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Dynamic hypothesis

‣ Corresponds to the state to be propagated, requires reasonable initial values

Propagated state:

s =

2

664

x
y

dx/dz
dy/dz

3

775

<latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit><latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit><latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit><latexit sha1_base64="KHpArYQJPnGsD/Hf6k4VycBZIg4="></latexit>

‣ Local reconstruction in vertex detector provides the necessary informations
‣ Each dynamic hypothesis will correspond to a root node in the arborescence

Procedure
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Confrontation
Procedure

A

B     Candidate X

�2
<latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit><latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit><latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit><latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit>

B

A
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Confrontation
Procedure

B

A

B     Candidate X

�2
<latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit><latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit><latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit><latexit sha1_base64="AM4hCLzR+MiP6mfHnn/jSxAHwKI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKYI8FLx4r2A9oY9lsN+3SzSbuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+54lrI2J1j9OE+xEdKREKRtFK3T4bi4esNhuUK27VXYCsEy8nFcjRHJS/+sOYpRFXyCQ1pue5CfoZ1SiY5LNSPzU8oWxCR7xnqaIRN362uHdGLqwyJGGsbSkkC/X3REYjY6ZRYDsjimOz6s3F/7xeimHdz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftWtVzq97dVaVRz+MowhmcwyV4cA0NuIUmtICBhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/rLI/Y</latexit>

   measurement

   propagated state

   cut value

“Cutter” candidate

X
�2
cut

<latexit sha1_base64="ft7tpZIigxTEXwTU9GG9ye/5g1I=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gmGPAi8cI5gF5MTuZTYbMzi4zvUpY9j+8eFDEq//izb9xkuxBEwsaiqpuurv8WAqDrvvtbGxube/sFvaK+weHR8elk9OWiRLNeJNFMtIdnxouheJNFCh5J9achr7kbX96O/fbj1wbEakHnMW8H9KxEoFgFK006LGJGKYswWyQVrNhqexW3AXIOvFyUoYcjWHpqzeKWBJyhUxSY7qeG2M/pRoFkzwr9hLDY8qmdMy7lioactNPF1dn5NIqIxJE2pZCslB/T6Q0NGYW+rYzpDgxq95c/M/rJhjU+qlQcYJcseWiIJEEIzKPgIyE5gzlzBLKtLC3EjahmjK0QRVtCN7qy+ukVa14bsW7vy7Xa3kcBTiHC7gCD26gDnfQgCYw0PAMr/DmPDkvzrvzsWzdcPKZM/gD5/MH4oeStw==</latexit><latexit sha1_base64="ft7tpZIigxTEXwTU9GG9ye/5g1I=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gmGPAi8cI5gF5MTuZTYbMzi4zvUpY9j+8eFDEq//izb9xkuxBEwsaiqpuurv8WAqDrvvtbGxube/sFvaK+weHR8elk9OWiRLNeJNFMtIdnxouheJNFCh5J9achr7kbX96O/fbj1wbEakHnMW8H9KxEoFgFK006LGJGKYswWyQVrNhqexW3AXIOvFyUoYcjWHpqzeKWBJyhUxSY7qeG2M/pRoFkzwr9hLDY8qmdMy7lioactNPF1dn5NIqIxJE2pZCslB/T6Q0NGYW+rYzpDgxq95c/M/rJhjU+qlQcYJcseWiIJEEIzKPgIyE5gzlzBLKtLC3EjahmjK0QRVtCN7qy+ukVa14bsW7vy7Xa3kcBTiHC7gCD26gDnfQgCYw0PAMr/DmPDkvzrvzsWzdcPKZM/gD5/MH4oeStw==</latexit><latexit sha1_base64="ft7tpZIigxTEXwTU9GG9ye/5g1I=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gmGPAi8cI5gF5MTuZTYbMzi4zvUpY9j+8eFDEq//izb9xkuxBEwsaiqpuurv8WAqDrvvtbGxube/sFvaK+weHR8elk9OWiRLNeJNFMtIdnxouheJNFCh5J9achr7kbX96O/fbj1wbEakHnMW8H9KxEoFgFK006LGJGKYswWyQVrNhqexW3AXIOvFyUoYcjWHpqzeKWBJyhUxSY7qeG2M/pRoFkzwr9hLDY8qmdMy7lioactNPF1dn5NIqIxJE2pZCslB/T6Q0NGYW+rYzpDgxq95c/M/rJhjU+qlQcYJcseWiIJEEIzKPgIyE5gzlzBLKtLC3EjahmjK0QRVtCN7qy+ukVa14bsW7vy7Xa3kcBTiHC7gCD26gDnfQgCYw0PAMr/DmPDkvzrvzsWzdcPKZM/gD5/MH4oeStw==</latexit><latexit sha1_base64="ft7tpZIigxTEXwTU9GG9ye/5g1I=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gmGPAi8cI5gF5MTuZTYbMzi4zvUpY9j+8eFDEq//izb9xkuxBEwsaiqpuurv8WAqDrvvtbGxube/sFvaK+weHR8elk9OWiRLNeJNFMtIdnxouheJNFCh5J9achr7kbX96O/fbj1wbEakHnMW8H9KxEoFgFK006LGJGKYswWyQVrNhqexW3AXIOvFyUoYcjWHpqzeKWBJyhUxSY7qeG2M/pRoFkzwr9hLDY8qmdMy7lioactNPF1dn5NIqIxJE2pZCslB/T6Q0NGYW+rYzpDgxq95c/M/rJhjU+qlQcYJcseWiIJEEIzKPgIyE5gzlzBLKtLC3EjahmjK0QRVtCN7qy+ukVa14bsW7vy7Xa3kcBTiHC7gCD26gDnfQgCYw0PAMr/DmPDkvzrvzsWzdcPKZM/gD5/MH4oeStw==</latexit>
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Insertion criterion:

�2 = rTk|k�1Rk|k�1rk|k�1
<latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit><latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit><latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit><latexit sha1_base64="r8AX518iKx/Z/DtN0cYPamWEm18=">AAACEXicbZDLSsNAFIYn9VbrLerSzWARurEkRbAboeDGZZXeoE3DZDpph0wmYWYilNhXcOOruHGhiFt37nwbp21Ebf1h4OM/53Dm/F7MqFSW9WnkVlbX1jfym4Wt7Z3dPXP/oCWjRGDSxBGLRMdDkjDKSVNRxUgnFgSFHiNtL7ic1tu3REga8YYax8QJ0ZBTn2KktOWapR4e0X4FXkDhpsFdcGpP+g14880/rmsWrbI1E1wGO4MiyFR3zY/eIMJJSLjCDEnZta1YOSkSimJGJoVeIkmMcICGpKuRo5BIJ51dNIEn2hlAPxL6cQVn7u+JFIVSjkNPd4ZIjeRibWr+V+smyq86KeVxogjH80V+wqCK4DQeOKCCYMXGGhAWVP8V4hESCCsdYkGHYC+evAytStm2yvb1WbFWzeLIgyNwDErABuegBq5AHTQBBvfgETyDF+PBeDJejbd5a87IZg7BHxnvX1WFnAs=</latexit>

�2
k =

kX

I=0

�2
i

<latexit sha1_base64="OKpODx5fkBR8fAvvo1H9XpVnl0A=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VwVZIi2E2h4EZ3FewDmjRMppN2yMwkzEyEErp246+4caGIW7/AnX9j0mahrQcuHM65l3vv8WNGlbasb6O0tr6xuVXeruzs7u0fmIdHXRUlEpMOjlgk+z5ShFFBOppqRvqxJIj7jPT88Dr3ew9EKhqJez2NicvRWNCAYqQzyTNPHTyhw7oXwiZ0VMK99LZpzYYhLHRa8cyqVbPmgKvELkgVFGh75pczinDCidCYIaUGthVrN0VSU8zIrOIkisQIh2hMBhkViBPlpvNXZvA8U0YwiGRWQsO5+nsiRVypKfezTo70RC17ufifN0h00HBTKuJEE4EXi4KEQR3BPBc4opJgzaYZQVjS7FaIJ0girLP08hDs5ZdXSbdes62afXdZbTWKOMrgBJyBC2CDK9ACN6ANOgCDR/AMXsGb8WS8GO/Gx6K1ZBQzx+APjM8fqMCY6w==</latexit><latexit sha1_base64="OKpODx5fkBR8fAvvo1H9XpVnl0A=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VwVZIi2E2h4EZ3FewDmjRMppN2yMwkzEyEErp246+4caGIW7/AnX9j0mahrQcuHM65l3vv8WNGlbasb6O0tr6xuVXeruzs7u0fmIdHXRUlEpMOjlgk+z5ShFFBOppqRvqxJIj7jPT88Dr3ew9EKhqJez2NicvRWNCAYqQzyTNPHTyhw7oXwiZ0VMK99LZpzYYhLHRa8cyqVbPmgKvELkgVFGh75pczinDCidCYIaUGthVrN0VSU8zIrOIkisQIh2hMBhkViBPlpvNXZvA8U0YwiGRWQsO5+nsiRVypKfezTo70RC17ufifN0h00HBTKuJEE4EXi4KEQR3BPBc4opJgzaYZQVjS7FaIJ0girLP08hDs5ZdXSbdes62afXdZbTWKOMrgBJyBC2CDK9ACN6ANOgCDR/AMXsGb8WS8GO/Gx6K1ZBQzx+APjM8fqMCY6w==</latexit><latexit sha1_base64="OKpODx5fkBR8fAvvo1H9XpVnl0A=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VwVZIi2E2h4EZ3FewDmjRMppN2yMwkzEyEErp246+4caGIW7/AnX9j0mahrQcuHM65l3vv8WNGlbasb6O0tr6xuVXeruzs7u0fmIdHXRUlEpMOjlgk+z5ShFFBOppqRvqxJIj7jPT88Dr3ew9EKhqJez2NicvRWNCAYqQzyTNPHTyhw7oXwiZ0VMK99LZpzYYhLHRa8cyqVbPmgKvELkgVFGh75pczinDCidCYIaUGthVrN0VSU8zIrOIkisQIh2hMBhkViBPlpvNXZvA8U0YwiGRWQsO5+nsiRVypKfezTo70RC17ufifN0h00HBTKuJEE4EXi4KEQR3BPBc4opJgzaYZQVjS7FaIJ0girLP08hDs5ZdXSbdes62afXdZbTWKOMrgBJyBC2CDK9ACN6ANOgCDR/AMXsGb8WS8GO/Gx6K1ZBQzx+APjM8fqMCY6w==</latexit><latexit sha1_base64="OKpODx5fkBR8fAvvo1H9XpVnl0A=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0VwVZIi2E2h4EZ3FewDmjRMppN2yMwkzEyEErp246+4caGIW7/AnX9j0mahrQcuHM65l3vv8WNGlbasb6O0tr6xuVXeruzs7u0fmIdHXRUlEpMOjlgk+z5ShFFBOppqRvqxJIj7jPT88Dr3ew9EKhqJez2NicvRWNCAYqQzyTNPHTyhw7oXwiZ0VMK99LZpzYYhLHRa8cyqVbPmgKvELkgVFGh75pczinDCidCYIaUGthVrN0VSU8zIrOIkisQIh2hMBhkViBPlpvNXZvA8U0YwiGRWQsO5+nsiRVypKfezTo70RC17ufifN0h00HBTKuJEE4EXi4KEQR3BPBc4opJgzaYZQVjS7FaIJ0girLP08hDs5ZdXSbdes62afXdZbTWKOMrgBJyBC2CDK9ACN6ANOgCDR/AMXsGb8WS8GO/Gx6K1ZBQzx+APjM8fqMCY6w==</latexit>

Shearing factor:

�2
N

N
<latexit sha1_base64="EO90b1I3/riC8CXblM3nCH3GmuU=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkpSBF24KLhxJRXsA5oYJtNJO3TyYGYilBDwV9y4UMSt3+HOv3HSZqGtBy4czrmXe+/xE86ksqxvo7Kyura+Ud2sbW3v7O6Z+wddGaeC0A6JeSz6PpaUs4h2FFOc9hNBcehz2vMn14Xfe6RCsji6V9OEuiEeRSxgBCsteeaREwhMMoeM2UPTy27zXFfNM+tWw5oBLRO7JHUo0fbML2cYkzSkkSIcSzmwrUS5GRaKEU7zmpNKmmAywSM60DTCIZVuNjs/R6daGaIgFroihWbq74kMh1JOQ193hliN5aJXiP95g1QFl27GoiRVNCLzRUHKkYpRkQUaMkGJ4lNNMBFM34rIGOs8lE6sCMFefHmZdJsN22rYd+f11lUZRxWO4QTOwIYLaMENtKEDBDJ4hld4M56MF+Pd+Ji3Voxy5hD+wPj8AQVelXw=</latexit><latexit sha1_base64="EO90b1I3/riC8CXblM3nCH3GmuU=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkpSBF24KLhxJRXsA5oYJtNJO3TyYGYilBDwV9y4UMSt3+HOv3HSZqGtBy4czrmXe+/xE86ksqxvo7Kyura+Ud2sbW3v7O6Z+wddGaeC0A6JeSz6PpaUs4h2FFOc9hNBcehz2vMn14Xfe6RCsji6V9OEuiEeRSxgBCsteeaREwhMMoeM2UPTy27zXFfNM+tWw5oBLRO7JHUo0fbML2cYkzSkkSIcSzmwrUS5GRaKEU7zmpNKmmAywSM60DTCIZVuNjs/R6daGaIgFroihWbq74kMh1JOQ193hliN5aJXiP95g1QFl27GoiRVNCLzRUHKkYpRkQUaMkGJ4lNNMBFM34rIGOs8lE6sCMFefHmZdJsN22rYd+f11lUZRxWO4QTOwIYLaMENtKEDBDJ4hld4M56MF+Pd+Ji3Voxy5hD+wPj8AQVelXw=</latexit><latexit sha1_base64="EO90b1I3/riC8CXblM3nCH3GmuU=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkpSBF24KLhxJRXsA5oYJtNJO3TyYGYilBDwV9y4UMSt3+HOv3HSZqGtBy4czrmXe+/xE86ksqxvo7Kyura+Ud2sbW3v7O6Z+wddGaeC0A6JeSz6PpaUs4h2FFOc9hNBcehz2vMn14Xfe6RCsji6V9OEuiEeRSxgBCsteeaREwhMMoeM2UPTy27zXFfNM+tWw5oBLRO7JHUo0fbML2cYkzSkkSIcSzmwrUS5GRaKEU7zmpNKmmAywSM60DTCIZVuNjs/R6daGaIgFroihWbq74kMh1JOQ193hliN5aJXiP95g1QFl27GoiRVNCLzRUHKkYpRkQUaMkGJ4lNNMBFM34rIGOs8lE6sCMFefHmZdJsN22rYd+f11lUZRxWO4QTOwIYLaMENtKEDBDJ4hld4M56MF+Pd+Ji3Voxy5hD+wPj8AQVelXw=</latexit><latexit sha1_base64="EO90b1I3/riC8CXblM3nCH3GmuU=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAIrkpSBF24KLhxJRXsA5oYJtNJO3TyYGYilBDwV9y4UMSt3+HOv3HSZqGtBy4czrmXe+/xE86ksqxvo7Kyura+Ud2sbW3v7O6Z+wddGaeC0A6JeSz6PpaUs4h2FFOc9hNBcehz2vMn14Xfe6RCsji6V9OEuiEeRSxgBCsteeaREwhMMoeM2UPTy27zXFfNM+tWw5oBLRO7JHUo0fbML2cYkzSkkSIcSzmwrUS5GRaKEU7zmpNKmmAywSM60DTCIZVuNjs/R6daGaIgFroihWbq74kMh1JOQ193hliN5aJXiP95g1QFl27GoiRVNCLzRUHKkYpRkQUaMkGJ4lNNMBFM34rIGOs8lE6sCMFefHmZdJsN22rYd+f11lUZRxWO4QTOwIYLaMENtKEDBDJ4hld4M56MF+Pd+Ji3Voxy5hD+wPj8AQVelXw=</latexit>
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Efficiency, fake yield, clone number

‣Reference set (of reconstructible tracks): should be reconstructed 

by an ideally performing algorithm

‣Efficiency: ratio between correctly reconstructed tracks and the 

reference set

‣Fake yield: ratio between reconstructed fake tracks and the 

correctly reconstructed tracks

‣Clone number: average number of candidate trajectories for a 

reconstructed track

Results  & outlook
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Cluster purity, cluster coverage
Results  & outlook

‣Cluster purity: quantify how many clusters are 

correctly associated to the reconstructed track

‣Cluster coverage: quantify how many clusters were 

used by the algorithm

13 13 1313

3

1313

N0 = 7
<latexit sha1_base64="FS9pxzRRF6d3j/ONM483TnRWPf4=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEqBul4MaVVLAPaEOYTCft0MmDmYkQQvwVNy4UceuHuPNvnLRZaOuBgcM593LPHC/mTCrL+jYqa+sbm1vV7drO7t7+gXl41JNRIgjtkohHYuBhSTkLaVcxxekgFhQHHqd9b3ZT+P1HKiSLwgeVxtQJ8CRkPiNYack166MAqynBPLvL3czK0RVquWbDalpzoFVil6QBJTqu+TUaRyQJaKgIx1IObStWToaFYoTTvDZKJI0xmeEJHWoa4oBKJ5uHz9GpVsbIj4R+oUJz9fdGhgMp08DTk0VUuewV4n/eMFH+pZOxME4UDcnikJ9wpCJUNIHGTFCieKoJJoLprIhMscBE6b5qugR7+curpHfetK2mfX/RaF+XdVThGE7gDGxoQRtuoQNdIJDCM7zCm/FkvBjvxsditGKUO3X4A+PzB7H0lBw=</latexit><latexit sha1_base64="FS9pxzRRF6d3j/ONM483TnRWPf4=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEqBul4MaVVLAPaEOYTCft0MmDmYkQQvwVNy4UceuHuPNvnLRZaOuBgcM593LPHC/mTCrL+jYqa+sbm1vV7drO7t7+gXl41JNRIgjtkohHYuBhSTkLaVcxxekgFhQHHqd9b3ZT+P1HKiSLwgeVxtQJ8CRkPiNYack166MAqynBPLvL3czK0RVquWbDalpzoFVil6QBJTqu+TUaRyQJaKgIx1IObStWToaFYoTTvDZKJI0xmeEJHWoa4oBKJ5uHz9GpVsbIj4R+oUJz9fdGhgMp08DTk0VUuewV4n/eMFH+pZOxME4UDcnikJ9wpCJUNIHGTFCieKoJJoLprIhMscBE6b5qugR7+curpHfetK2mfX/RaF+XdVThGE7gDGxoQRtuoQNdIJDCM7zCm/FkvBjvxsditGKUO3X4A+PzB7H0lBw=</latexit><latexit sha1_base64="FS9pxzRRF6d3j/ONM483TnRWPf4=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEqBul4MaVVLAPaEOYTCft0MmDmYkQQvwVNy4UceuHuPNvnLRZaOuBgcM593LPHC/mTCrL+jYqa+sbm1vV7drO7t7+gXl41JNRIgjtkohHYuBhSTkLaVcxxekgFhQHHqd9b3ZT+P1HKiSLwgeVxtQJ8CRkPiNYack166MAqynBPLvL3czK0RVquWbDalpzoFVil6QBJTqu+TUaRyQJaKgIx1IObStWToaFYoTTvDZKJI0xmeEJHWoa4oBKJ5uHz9GpVsbIj4R+oUJz9fdGhgMp08DTk0VUuewV4n/eMFH+pZOxME4UDcnikJ9wpCJUNIHGTFCieKoJJoLprIhMscBE6b5qugR7+curpHfetK2mfX/RaF+XdVThGE7gDGxoQRtuoQNdIJDCM7zCm/FkvBjvxsditGKUO3X4A+PzB7H0lBw=</latexit><latexit sha1_base64="FS9pxzRRF6d3j/ONM483TnRWPf4=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEqBul4MaVVLAPaEOYTCft0MmDmYkQQvwVNy4UceuHuPNvnLRZaOuBgcM593LPHC/mTCrL+jYqa+sbm1vV7drO7t7+gXl41JNRIgjtkohHYuBhSTkLaVcxxekgFhQHHqd9b3ZT+P1HKiSLwgeVxtQJ8CRkPiNYack166MAqynBPLvL3czK0RVquWbDalpzoFVil6QBJTqu+TUaRyQJaKgIx1IObStWToaFYoTTvDZKJI0xmeEJHWoa4oBKJ5uHz9GpVsbIj4R+oUJz9fdGhgMp08DTk0VUuewV4n/eMFH+pZOxME4UDcnikJ9wpCJUNIHGTFCieKoJJoLprIhMscBE6b5qugR7+curpHfetK2mfX/RaF+XdVThGE7gDGxoQRtuoQNdIJDCM7zCm/FkvBjvxsditGKUO3X4A+PzB7H0lBw=</latexit>

N = 6
<latexit sha1_base64="IvSHYmXgN462z9Pj9F3EWZ98K9E=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUTdKwY0rqWAf0IYymU7aoZNJmJkINeRL3LhQxK2f4s6/cdJmoa0HBg7n3Ms9c/yYM6Ud59sqrayurW+UNytb2zu7VXtvv62iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3KT+51HKhWLxIOextQL8UiwgBGsjTSwq/0Q6zHBPL3L0BU6H9g1p+7MgJaJW5AaFGgO7K/+MCJJSIUmHCvVc51YeymWmhFOs0o/UTTGZIJHtGeowCFVXjoLnqFjowxREEnzhEYz9fdGikOlpqFvJvOYatHLxf+8XqKDSy9lIk40FWR+KEg40hHKW0BDJinRfGoIJpKZrIiMscREm64qpgR38cvLpH1ad526e39Wa1wXdZThEI7gBFy4gAbcQhNaQCCBZ3iFN+vJerHerY/5aMkqdg7gD6zPH7DQkmw=</latexit><latexit sha1_base64="IvSHYmXgN462z9Pj9F3EWZ98K9E=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUTdKwY0rqWAf0IYymU7aoZNJmJkINeRL3LhQxK2f4s6/cdJmoa0HBg7n3Ms9c/yYM6Ud59sqrayurW+UNytb2zu7VXtvv62iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3KT+51HKhWLxIOextQL8UiwgBGsjTSwq/0Q6zHBPL3L0BU6H9g1p+7MgJaJW5AaFGgO7K/+MCJJSIUmHCvVc51YeymWmhFOs0o/UTTGZIJHtGeowCFVXjoLnqFjowxREEnzhEYz9fdGikOlpqFvJvOYatHLxf+8XqKDSy9lIk40FWR+KEg40hHKW0BDJinRfGoIJpKZrIiMscREm64qpgR38cvLpH1ad526e39Wa1wXdZThEI7gBFy4gAbcQhNaQCCBZ3iFN+vJerHerY/5aMkqdg7gD6zPH7DQkmw=</latexit><latexit sha1_base64="IvSHYmXgN462z9Pj9F3EWZ98K9E=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUTdKwY0rqWAf0IYymU7aoZNJmJkINeRL3LhQxK2f4s6/cdJmoa0HBg7n3Ms9c/yYM6Ud59sqrayurW+UNytb2zu7VXtvv62iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3KT+51HKhWLxIOextQL8UiwgBGsjTSwq/0Q6zHBPL3L0BU6H9g1p+7MgJaJW5AaFGgO7K/+MCJJSIUmHCvVc51YeymWmhFOs0o/UTTGZIJHtGeowCFVXjoLnqFjowxREEnzhEYz9fdGikOlpqFvJvOYatHLxf+8XqKDSy9lIk40FWR+KEg40hHKW0BDJinRfGoIJpKZrIiMscREm64qpgR38cvLpH1ad526e39Wa1wXdZThEI7gBFy4gAbcQhNaQCCBZ3iFN+vJerHerY/5aMkqdg7gD6zPH7DQkmw=</latexit><latexit sha1_base64="IvSHYmXgN462z9Pj9F3EWZ98K9E=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUTdKwY0rqWAf0IYymU7aoZNJmJkINeRL3LhQxK2f4s6/cdJmoa0HBg7n3Ms9c/yYM6Ud59sqrayurW+UNytb2zu7VXtvv62iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3KT+51HKhWLxIOextQL8UiwgBGsjTSwq/0Q6zHBPL3L0BU6H9g1p+7MgJaJW5AaFGgO7K/+MCJJSIUmHCvVc51YeymWmhFOs0o/UTTGZIJHtGeowCFVXjoLnqFjowxREEnzhEYz9fdGikOlpqFvJvOYatHLxf+8XqKDSy9lIk40FWR+KEg40hHKW0BDJinRfGoIJpKZrIiMscREm64qpgR38cvLpH1ad526e39Wa1wXdZThEI7gBFy4gAbcQhNaQCCBZ3iFN+vJerHerY/5aMkqdg7gD6zPH7DQkmw=</latexit>

Nmc = 5
<latexit sha1_base64="4uf/VJm6b331bbfCurdGTdEphJs=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiSi6EYpuHElFewD2lAm00k7dCYJMxOhhuCvuHGhiFv/w51/46TNQlsPDBzOuZd75vgxZ0o7zre1sLi0vLJaWiuvb2xubds7u00VJZLQBol4JNs+VpSzkDY005y2Y0mx8Dlt+aPr3G89UKlYFN7rcUw9gQchCxjB2kg9e78rsB4SzNPbrJcKkqFLdNazK07VmQDNE7cgFShQ79lf3X5EEkFDTThWquM6sfZSLDUjnGblbqJojMkID2jH0BALqrx0kj5DR0bpoyCS5oUaTdTfGykWSo2FbybzrGrWy8X/vE6igwsvZWGcaBqS6aEg4UhHKK8C9ZmkRPOxIZhIZrIiMsQSE20KK5sS3Nkvz5PmSdV1qu7daaV2VdRRggM4hGNw4RxqcAN1aACBR3iGV3iznqwX6936mI4uWMXOHvyB9fkDz4WUxA==</latexit><latexit sha1_base64="4uf/VJm6b331bbfCurdGTdEphJs=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiSi6EYpuHElFewD2lAm00k7dCYJMxOhhuCvuHGhiFv/w51/46TNQlsPDBzOuZd75vgxZ0o7zre1sLi0vLJaWiuvb2xubds7u00VJZLQBol4JNs+VpSzkDY005y2Y0mx8Dlt+aPr3G89UKlYFN7rcUw9gQchCxjB2kg9e78rsB4SzNPbrJcKkqFLdNazK07VmQDNE7cgFShQ79lf3X5EEkFDTThWquM6sfZSLDUjnGblbqJojMkID2jH0BALqrx0kj5DR0bpoyCS5oUaTdTfGykWSo2FbybzrGrWy8X/vE6igwsvZWGcaBqS6aEg4UhHKK8C9ZmkRPOxIZhIZrIiMsQSE20KK5sS3Nkvz5PmSdV1qu7daaV2VdRRggM4hGNw4RxqcAN1aACBR3iGV3iznqwX6936mI4uWMXOHvyB9fkDz4WUxA==</latexit><latexit sha1_base64="4uf/VJm6b331bbfCurdGTdEphJs=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiSi6EYpuHElFewD2lAm00k7dCYJMxOhhuCvuHGhiFv/w51/46TNQlsPDBzOuZd75vgxZ0o7zre1sLi0vLJaWiuvb2xubds7u00VJZLQBol4JNs+VpSzkDY005y2Y0mx8Dlt+aPr3G89UKlYFN7rcUw9gQchCxjB2kg9e78rsB4SzNPbrJcKkqFLdNazK07VmQDNE7cgFShQ79lf3X5EEkFDTThWquM6sfZSLDUjnGblbqJojMkID2jH0BALqrx0kj5DR0bpoyCS5oUaTdTfGykWSo2FbybzrGrWy8X/vE6igwsvZWGcaBqS6aEg4UhHKK8C9ZmkRPOxIZhIZrIiMsQSE20KK5sS3Nkvz5PmSdV1qu7daaV2VdRRggM4hGNw4RxqcAN1aACBR3iGV3iznqwX6936mI4uWMXOHvyB9fkDz4WUxA==</latexit><latexit sha1_base64="4uf/VJm6b331bbfCurdGTdEphJs=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiSi6EYpuHElFewD2lAm00k7dCYJMxOhhuCvuHGhiFv/w51/46TNQlsPDBzOuZd75vgxZ0o7zre1sLi0vLJaWiuvb2xubds7u00VJZLQBol4JNs+VpSzkDY005y2Y0mx8Dlt+aPr3G89UKlYFN7rcUw9gQchCxjB2kg9e78rsB4SzNPbrJcKkqFLdNazK07VmQDNE7cgFShQ79lf3X5EEkFDTThWquM6sfZSLDUjnGblbqJojMkID2jH0BALqrx0kj5DR0bpoyCS5oUaTdTfGykWSo2FbybzrGrWy8X/vE6igwsvZWGcaBqS6aEg4UhHKK8C9ZmkRPOxIZhIZrIiMsQSE20KK5sS3Nkvz5PmSdV1qu7daaV2VdRRggM4hGNw4RxqcAN1aACBR3iGV3iznqwX6936mI4uWMXOHvyB9fkDz4WUxA==</latexit>

Nmc

N ⇡ 83%
<latexit sha1_base64="hHBckstdQWas02Nym3378oRMZmM=">AAACG3icbVDLSsNAFJ3UV62vqEs3g6XgqiRVsCspuHElFewDmhAm00k7dCYJMxOxhPyHG3/FjQtFXAku/BsnbRa19cCFwzn3cu89fsyoVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEYNLBEYtE30eSMBqSjqKKkX4sCOI+Iz1/cp37vQciJI3CezWNicvRKKQBxUhpyTMbTiAQTh2O1Bgjlt5mXspxli0qGXRQHIvoETbPoVPzzKpVt2aAq8QuSBUUaHvmlzOMcMJJqDBDUg5sK1ZuioSimJGs4iSSxAhP0IgMNA0RJ9JNZ79lsKaVIQwioStUcKYuTqSISznlvu7ML5bLXi7+5w0SFTTdlIZxokiI54uChEEVwTwoOKSCYMWmmiAsqL4V4jHSYSkdZ0WHYC+/vEq6jbpt1e27i2rrqoijDE7AKTgDNrgELXAD2qADMHgCL+ANvBvPxqvxYXzOW0tGMXMM/sD4/gX1PqHk</latexit><latexit sha1_base64="hHBckstdQWas02Nym3378oRMZmM=">AAACG3icbVDLSsNAFJ3UV62vqEs3g6XgqiRVsCspuHElFewDmhAm00k7dCYJMxOxhPyHG3/FjQtFXAku/BsnbRa19cCFwzn3cu89fsyoVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEYNLBEYtE30eSMBqSjqKKkX4sCOI+Iz1/cp37vQciJI3CezWNicvRKKQBxUhpyTMbTiAQTh2O1Bgjlt5mXspxli0qGXRQHIvoETbPoVPzzKpVt2aAq8QuSBUUaHvmlzOMcMJJqDBDUg5sK1ZuioSimJGs4iSSxAhP0IgMNA0RJ9JNZ79lsKaVIQwioStUcKYuTqSISznlvu7ML5bLXi7+5w0SFTTdlIZxokiI54uChEEVwTwoOKSCYMWmmiAsqL4V4jHSYSkdZ0WHYC+/vEq6jbpt1e27i2rrqoijDE7AKTgDNrgELXAD2qADMHgCL+ANvBvPxqvxYXzOW0tGMXMM/sD4/gX1PqHk</latexit><latexit sha1_base64="hHBckstdQWas02Nym3378oRMZmM=">AAACG3icbVDLSsNAFJ3UV62vqEs3g6XgqiRVsCspuHElFewDmhAm00k7dCYJMxOxhPyHG3/FjQtFXAku/BsnbRa19cCFwzn3cu89fsyoVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEYNLBEYtE30eSMBqSjqKKkX4sCOI+Iz1/cp37vQciJI3CezWNicvRKKQBxUhpyTMbTiAQTh2O1Bgjlt5mXspxli0qGXRQHIvoETbPoVPzzKpVt2aAq8QuSBUUaHvmlzOMcMJJqDBDUg5sK1ZuioSimJGs4iSSxAhP0IgMNA0RJ9JNZ79lsKaVIQwioStUcKYuTqSISznlvu7ML5bLXi7+5w0SFTTdlIZxokiI54uChEEVwTwoOKSCYMWmmiAsqL4V4jHSYSkdZ0WHYC+/vEq6jbpt1e27i2rrqoijDE7AKTgDNrgELXAD2qADMHgCL+ANvBvPxqvxYXzOW0tGMXMM/sD4/gX1PqHk</latexit><latexit sha1_base64="hHBckstdQWas02Nym3378oRMZmM=">AAACG3icbVDLSsNAFJ3UV62vqEs3g6XgqiRVsCspuHElFewDmhAm00k7dCYJMxOxhPyHG3/FjQtFXAku/BsnbRa19cCFwzn3cu89fsyoVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEYNLBEYtE30eSMBqSjqKKkX4sCOI+Iz1/cp37vQciJI3CezWNicvRKKQBxUhpyTMbTiAQTh2O1Bgjlt5mXspxli0qGXRQHIvoETbPoVPzzKpVt2aAq8QuSBUUaHvmlzOMcMJJqDBDUg5sK1ZuioSimJGs4iSSxAhP0IgMNA0RJ9JNZ79lsKaVIQwioStUcKYuTqSISznlvu7ML5bLXi7+5w0SFTTdlIZxokiI54uChEEVwTwoOKSCYMWmmiAsqL4V4jHSYSkdZ0WHYC+/vEq6jbpt1e27i2rrqoijDE7AKTgDNrgELXAD2qADMHgCL+ANvBvPxqvxYXzOW0tGMXMM/sD4/gX1PqHk</latexit>

N
N0

⇡ 86%
<latexit sha1_base64="wsMMlARLx2D1u0SP7ae3gkUYX64=">AAACGHicbVDLSsNAFJ3UV62vqEs3g6XgqiYi2pUU3LiSCvYBTQiT6aQdOpmEmYlYQj7Djb/ixoUibrvzb5y0WdTWAwNnzrmXe+/xY0alsqwfo7S2vrG5Vd6u7Ozu7R+Yh0cdGSUCkzaOWCR6PpKEUU7aiipGerEgKPQZ6frj29zvPhEhacQf1SQmboiGnAYUI6Ulzzx3AoFw6oRIjTBi6X2WLX48K4MOimMRPcPGFXRqnlm16tYMcJXYBamCAi3PnDqDCCch4QozJGXftmLlpkgoihnJKk4iSYzwGA1JX1OOQiLddHZYBmtaGcAgEvpxBWfqYkeKQiknoa8r853lspeL/3n9RAUNN6U8ThTheD4oSBhUEcxTggMqCFZsognCgupdIR4hnZTSWVZ0CPbyyaukc1G3rbr9cFlt3hRxlMEJOAVnwAbXoAnuQAu0AQYv4A18gE/j1Xg3vozveWnJKHqOwR8Y01/dkKAx</latexit><latexit sha1_base64="wsMMlARLx2D1u0SP7ae3gkUYX64=">AAACGHicbVDLSsNAFJ3UV62vqEs3g6XgqiYi2pUU3LiSCvYBTQiT6aQdOpmEmYlYQj7Djb/ixoUibrvzb5y0WdTWAwNnzrmXe+/xY0alsqwfo7S2vrG5Vd6u7Ozu7R+Yh0cdGSUCkzaOWCR6PpKEUU7aiipGerEgKPQZ6frj29zvPhEhacQf1SQmboiGnAYUI6Ulzzx3AoFw6oRIjTBi6X2WLX48K4MOimMRPcPGFXRqnlm16tYMcJXYBamCAi3PnDqDCCch4QozJGXftmLlpkgoihnJKk4iSYzwGA1JX1OOQiLddHZYBmtaGcAgEvpxBWfqYkeKQiknoa8r853lspeL/3n9RAUNN6U8ThTheD4oSBhUEcxTggMqCFZsognCgupdIR4hnZTSWVZ0CPbyyaukc1G3rbr9cFlt3hRxlMEJOAVnwAbXoAnuQAu0AQYv4A18gE/j1Xg3vozveWnJKHqOwR8Y01/dkKAx</latexit><latexit sha1_base64="wsMMlARLx2D1u0SP7ae3gkUYX64=">AAACGHicbVDLSsNAFJ3UV62vqEs3g6XgqiYi2pUU3LiSCvYBTQiT6aQdOpmEmYlYQj7Djb/ixoUibrvzb5y0WdTWAwNnzrmXe+/xY0alsqwfo7S2vrG5Vd6u7Ozu7R+Yh0cdGSUCkzaOWCR6PpKEUU7aiipGerEgKPQZ6frj29zvPhEhacQf1SQmboiGnAYUI6Ulzzx3AoFw6oRIjTBi6X2WLX48K4MOimMRPcPGFXRqnlm16tYMcJXYBamCAi3PnDqDCCch4QozJGXftmLlpkgoihnJKk4iSYzwGA1JX1OOQiLddHZYBmtaGcAgEvpxBWfqYkeKQiknoa8r853lspeL/3n9RAUNN6U8ThTheD4oSBhUEcxTggMqCFZsognCgupdIR4hnZTSWVZ0CPbyyaukc1G3rbr9cFlt3hRxlMEJOAVnwAbXoAnuQAu0AQYv4A18gE/j1Xg3vozveWnJKHqOwR8Y01/dkKAx</latexit><latexit sha1_base64="wsMMlARLx2D1u0SP7ae3gkUYX64=">AAACGHicbVDLSsNAFJ3UV62vqEs3g6XgqiYi2pUU3LiSCvYBTQiT6aQdOpmEmYlYQj7Djb/ixoUibrvzb5y0WdTWAwNnzrmXe+/xY0alsqwfo7S2vrG5Vd6u7Ozu7R+Yh0cdGSUCkzaOWCR6PpKEUU7aiipGerEgKPQZ6frj29zvPhEhacQf1SQmboiGnAYUI6Ulzzx3AoFw6oRIjTBi6X2WLX48K4MOimMRPcPGFXRqnlm16tYMcJXYBamCAi3PnDqDCCch4QozJGXftmLlpkgoihnJKk4iSYzwGA1JX1OOQiLddHZYBmtaGcAgEvpxBWfqYkeKQiknoa8r853lspeL/3n9RAUNN6U8ThTheD4oSBhUEcxTggMqCFZsognCgupdIR4hnZTSWVZ0CPbyyaukc1G3rbr9cFlt3hRxlMEJOAVnwAbXoAnuQAu0AQYv4A18gE/j1Xg3vozveWnJKHqOwR8Y01/dkKAx</latexit>
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Reconstructed track
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Results
Results & outlook

Simulation file: 12_C_200_1.root
Beam: 12C at 200 MeV/u
Target: C, 3 mm with density 1.83 g/cm^2
Number of processed events: 100 000

Efficiency

Cluster purity

Cluster coverage

Fake yield

Clone number 4.49± 0.01
<latexit sha1_base64="Uhwjm+DCRr13aAxas8XYfDHGu8E=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgapiRggouCm5cVrAPaIeSSTNtaJKZJplCGfodblwo4taPceffmLaz0NYDl3s4515yc8KEM20879spbGxube8Ud0t7+weHR+Xjk6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4eh+7rcmVGkWyyczTWgg8ECyiBFsrBRU3eot6iYCea7n98oV2xZA68TPSQVy1Hvlr24/Jqmg0hCOte74XmKCDCvDCKezUjfVNMFkhAe0Y6nEguogWxw9QxdW6aMoVrakQQv190aGhdZTEdpJgc1Qr3pz8T+vk5roJsiYTFJDJVk+FKUcmRjNE0B9pigxfGoJJorZWxEZYoWJsTmVbAj+6pfXSfPK9T3Xf6xWand5HEU4g3O4BB+uoQYPUIcGEBjDM7zCmzNxXpx352M5WnDynVP4A+fzB5MJj/0=</latexit><latexit sha1_base64="Uhwjm+DCRr13aAxas8XYfDHGu8E=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgapiRggouCm5cVrAPaIeSSTNtaJKZJplCGfodblwo4taPceffmLaz0NYDl3s4515yc8KEM20879spbGxube8Ud0t7+weHR+Xjk6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4eh+7rcmVGkWyyczTWgg8ECyiBFsrBRU3eot6iYCea7n98oV2xZA68TPSQVy1Hvlr24/Jqmg0hCOte74XmKCDCvDCKezUjfVNMFkhAe0Y6nEguogWxw9QxdW6aMoVrakQQv190aGhdZTEdpJgc1Qr3pz8T+vk5roJsiYTFJDJVk+FKUcmRjNE0B9pigxfGoJJorZWxEZYoWJsTmVbAj+6pfXSfPK9T3Xf6xWand5HEU4g3O4BB+uoQYPUIcGEBjDM7zCmzNxXpx352M5WnDynVP4A+fzB5MJj/0=</latexit><latexit sha1_base64="Uhwjm+DCRr13aAxas8XYfDHGu8E=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgapiRggouCm5cVrAPaIeSSTNtaJKZJplCGfodblwo4taPceffmLaz0NYDl3s4515yc8KEM20879spbGxube8Ud0t7+weHR+Xjk6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4eh+7rcmVGkWyyczTWgg8ECyiBFsrBRU3eot6iYCea7n98oV2xZA68TPSQVy1Hvlr24/Jqmg0hCOte74XmKCDCvDCKezUjfVNMFkhAe0Y6nEguogWxw9QxdW6aMoVrakQQv190aGhdZTEdpJgc1Qr3pz8T+vk5roJsiYTFJDJVk+FKUcmRjNE0B9pigxfGoJJorZWxEZYoWJsTmVbAj+6pfXSfPK9T3Xf6xWand5HEU4g3O4BB+uoQYPUIcGEBjDM7zCmzNxXpx352M5WnDynVP4A+fzB5MJj/0=</latexit><latexit sha1_base64="Uhwjm+DCRr13aAxas8XYfDHGu8E=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgapiRggouCm5cVrAPaIeSSTNtaJKZJplCGfodblwo4taPceffmLaz0NYDl3s4515yc8KEM20879spbGxube8Ud0t7+weHR+Xjk6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4eh+7rcmVGkWyyczTWgg8ECyiBFsrBRU3eot6iYCea7n98oV2xZA68TPSQVy1Hvlr24/Jqmg0hCOte74XmKCDCvDCKezUjfVNMFkhAe0Y6nEguogWxw9QxdW6aMoVrakQQv190aGhdZTEdpJgc1Qr3pz8T+vk5roJsiYTFJDJVk+FKUcmRjNE0B9pigxfGoJJorZWxEZYoWJsTmVbAj+6pfXSfPK9T3Xf6xWand5HEU4g3O4BB+uoQYPUIcGEBjDM7zCmzNxXpx352M5WnDynVP4A+fzB5MJj/0=</latexit>

89.4± 0.4
<latexit sha1_base64="M/pK2pr9J4RhKCcmxN3BcRxn8Hs=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ikYAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2VgoaN24dBTJBnlsfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10rlyfc/1H+q15m0RRxnO4BwuwYdraMI9tKANBCQ8wyu8OZnz4rw7H8vWklPMnMIfOJ8/LVGPyg==</latexit><latexit sha1_base64="M/pK2pr9J4RhKCcmxN3BcRxn8Hs=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ikYAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2VgoaN24dBTJBnlsfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10rlyfc/1H+q15m0RRxnO4BwuwYdraMI9tKANBCQ8wyu8OZnz4rw7H8vWklPMnMIfOJ8/LVGPyg==</latexit><latexit sha1_base64="M/pK2pr9J4RhKCcmxN3BcRxn8Hs=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ikYAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2VgoaN24dBTJBnlsfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10rlyfc/1H+q15m0RRxnO4BwuwYdraMI9tKANBCQ8wyu8OZnz4rw7H8vWklPMnMIfOJ8/LVGPyg==</latexit><latexit sha1_base64="M/pK2pr9J4RhKCcmxN3BcRxn8Hs=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ikYAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2VgoaN24dBTJBnlsfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10rlyfc/1H+q15m0RRxnO4BwuwYdraMI9tKANBCQ8wyu8OZnz4rw7H8vWklPMnMIfOJ8/LVGPyg==</latexit>

%
<latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit>

97.8± 0.1
<latexit sha1_base64="eQn2XywR51kG7VicZaO5lTjUxIQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2Vgpu6m4DBTJBnusPqjXP9RZA68QvSA0KtAbVr2CYkiyhwhCOte77njRhjpVhhNNZJcg0lZhM8Ij2LRU4oTrMFzfP0IVVhihOlS1h0EL9PZHjROtpEtnOBJuxXvXm4n9ePzNxI8yZkJmhgiwXxRlHJkXzANCQKUoMn1qCiWL2VkTGWGFibEwVG4K/+vI66Vy5vk3s4brWvC3iKMMZnMMl+FCHJtxDC9pAQMIzvMKbkzkvzrvzsWwtOcXMKfyB8/kDLWiPyg==</latexit><latexit sha1_base64="eQn2XywR51kG7VicZaO5lTjUxIQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2Vgpu6m4DBTJBnusPqjXP9RZA68QvSA0KtAbVr2CYkiyhwhCOte77njRhjpVhhNNZJcg0lZhM8Ij2LRU4oTrMFzfP0IVVhihOlS1h0EL9PZHjROtpEtnOBJuxXvXm4n9ePzNxI8yZkJmhgiwXxRlHJkXzANCQKUoMn1qCiWL2VkTGWGFibEwVG4K/+vI66Vy5vk3s4brWvC3iKMMZnMMl+FCHJtxDC9pAQMIzvMKbkzkvzrvzsWwtOcXMKfyB8/kDLWiPyg==</latexit><latexit sha1_base64="eQn2XywR51kG7VicZaO5lTjUxIQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2Vgpu6m4DBTJBnusPqjXP9RZA68QvSA0KtAbVr2CYkiyhwhCOte77njRhjpVhhNNZJcg0lZhM8Ij2LRU4oTrMFzfP0IVVhihOlS1h0EL9PZHjROtpEtnOBJuxXvXm4n9ePzNxI8yZkJmhgiwXxRlHJkXzANCQKUoMn1qCiWL2VkTGWGFibEwVG4K/+vI66Vy5vk3s4brWvC3iKMMZnMMl+FCHJtxDC9pAQMIzvMKbkzkvzrvzsWwtOcXMKfyB8/kDLWiPyg==</latexit><latexit sha1_base64="eQn2XywR51kG7VicZaO5lTjUxIQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0hEaAUPBS8eK9gPaELZbDft0s1m2d0IJfRvePGgiFf/jDf/jds2B219MPB4b4aZeZHkTBvP+3ZKG5tb2zvl3cre/sHhUfX4pKPTTBHaJilPVS/CmnImaNsww2lPKoqTiNNuNLmb+90nqjRLxaOZShomeCRYzAg2Vgpu6m4DBTJBnusPqjXP9RZA68QvSA0KtAbVr2CYkiyhwhCOte77njRhjpVhhNNZJcg0lZhM8Ij2LRU4oTrMFzfP0IVVhihOlS1h0EL9PZHjROtpEtnOBJuxXvXm4n9ePzNxI8yZkJmhgiwXxRlHJkXzANCQKUoMn1qCiWL2VkTGWGFibEwVG4K/+vI66Vy5vk3s4brWvC3iKMMZnMMl+FCHJtxDC9pAQMIzvMKbkzkvzrvzsWwtOcXMKfyB8/kDLWiPyg==</latexit>

%
<latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit>

83.2± 0.1
<latexit sha1_base64="KYAKhNf4Cl1mRGguGBVkH/ZB0dg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqYA8eCl48VrAf0ISy2W7apZvNsrsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz8yLJmTae9+2UNja3tnfKu5W9/YPDo+rxSUenmSK0TVKeql6ENeVM0LZhhtOeVBQnEafdaHI397tPVGmWikczlTRM8EiwmBFsrBQ0rtw6CmSCPNcfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10qm7vk3s4brWvC3iKMMZnMMl+HADTbiHFrSBgIRneIU3J3NenHfnY9lacoqZU/gD5/MHHFmPvw==</latexit><latexit sha1_base64="KYAKhNf4Cl1mRGguGBVkH/ZB0dg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqYA8eCl48VrAf0ISy2W7apZvNsrsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz8yLJmTae9+2UNja3tnfKu5W9/YPDo+rxSUenmSK0TVKeql6ENeVM0LZhhtOeVBQnEafdaHI397tPVGmWikczlTRM8EiwmBFsrBQ0rtw6CmSCPNcfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10qm7vk3s4brWvC3iKMMZnMMl+HADTbiHFrSBgIRneIU3J3NenHfnY9lacoqZU/gD5/MHHFmPvw==</latexit><latexit sha1_base64="KYAKhNf4Cl1mRGguGBVkH/ZB0dg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqYA8eCl48VrAf0ISy2W7apZvNsrsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz8yLJmTae9+2UNja3tnfKu5W9/YPDo+rxSUenmSK0TVKeql6ENeVM0LZhhtOeVBQnEafdaHI397tPVGmWikczlTRM8EiwmBFsrBQ0rtw6CmSCPNcfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10qm7vk3s4brWvC3iKMMZnMMl+HADTbiHFrSBgIRneIU3J3NenHfnY9lacoqZU/gD5/MHHFmPvw==</latexit><latexit sha1_base64="KYAKhNf4Cl1mRGguGBVkH/ZB0dg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0iqYA8eCl48VrAf0ISy2W7apZvNsrsRSujf8OJBEa/+GW/+G7dtDtr6YODx3gwz8yLJmTae9+2UNja3tnfKu5W9/YPDo+rxSUenmSK0TVKeql6ENeVM0LZhhtOeVBQnEafdaHI397tPVGmWikczlTRM8EiwmBFsrBQ0rtw6CmSCPNcfVGue6y2A1olfkBoUaA2qX8EwJVlChSEca933PWnCHCvDCKezSpBpKjGZ4BHtWypwQnWYL26eoQurDFGcKlvCoIX6eyLHidbTJLKdCTZjverNxf+8fmbiRpgzITNDBVkuijOOTIrmAaAhU5QYPrUEE8XsrYiMscLE2JgqNgR/9eV10qm7vk3s4brWvC3iKMMZnMMl+HADTbiHFrSBgIRneIU3J3NenHfnY9lacoqZU/gD5/MHHFmPvw==</latexit>

%
<latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit>

10.4± 0.1
<latexit sha1_base64="YEWL14rc/s3OYKj0yCsP9PB/HxY=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07IrBT14KHjxWMF+QHcp2TTbhibZkGSFUvo3vHhQxKt/xpv/xrTdg7Y+GHi8N8PMvERxZmwQfHuljc2t7Z3ybmVv/+DwqHp80jZZrgltkYxnuptgQzmTtGWZ5bSrNMUi4bSTjO/mfueJasMy+WgnisYCDyVLGcHWSVEY+HUUKYECP+xXa4EfLIDWSViQGhRo9qtf0SAjuaDSEo6N6YWBsvEUa8sIp7NKlBuqMBnjIe05KrGgJp4ubp6hC6cMUJppV9Kihfp7YoqFMRORuE6B7cisenPxP6+X2/QmnjKpckslWS5Kc45shuYBoAHTlFg+cQQTzdytiIywxsS6mCouhHD15XXSvvJdcuFDvda4LeIowxmcwyWEcA0NuIcmtICAgmd4hTcv9168d+9j2VryiplT+APv8wcP3o+3</latexit><latexit sha1_base64="YEWL14rc/s3OYKj0yCsP9PB/HxY=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07IrBT14KHjxWMF+QHcp2TTbhibZkGSFUvo3vHhQxKt/xpv/xrTdg7Y+GHi8N8PMvERxZmwQfHuljc2t7Z3ybmVv/+DwqHp80jZZrgltkYxnuptgQzmTtGWZ5bSrNMUi4bSTjO/mfueJasMy+WgnisYCDyVLGcHWSVEY+HUUKYECP+xXa4EfLIDWSViQGhRo9qtf0SAjuaDSEo6N6YWBsvEUa8sIp7NKlBuqMBnjIe05KrGgJp4ubp6hC6cMUJppV9Kihfp7YoqFMRORuE6B7cisenPxP6+X2/QmnjKpckslWS5Kc45shuYBoAHTlFg+cQQTzdytiIywxsS6mCouhHD15XXSvvJdcuFDvda4LeIowxmcwyWEcA0NuIcmtICAgmd4hTcv9168d+9j2VryiplT+APv8wcP3o+3</latexit><latexit sha1_base64="YEWL14rc/s3OYKj0yCsP9PB/HxY=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07IrBT14KHjxWMF+QHcp2TTbhibZkGSFUvo3vHhQxKt/xpv/xrTdg7Y+GHi8N8PMvERxZmwQfHuljc2t7Z3ybmVv/+DwqHp80jZZrgltkYxnuptgQzmTtGWZ5bSrNMUi4bSTjO/mfueJasMy+WgnisYCDyVLGcHWSVEY+HUUKYECP+xXa4EfLIDWSViQGhRo9qtf0SAjuaDSEo6N6YWBsvEUa8sIp7NKlBuqMBnjIe05KrGgJp4ubp6hC6cMUJppV9Kihfp7YoqFMRORuE6B7cisenPxP6+X2/QmnjKpckslWS5Kc45shuYBoAHTlFg+cQQTzdytiIywxsS6mCouhHD15XXSvvJdcuFDvda4LeIowxmcwyWEcA0NuIcmtICAgmd4hTcv9168d+9j2VryiplT+APv8wcP3o+3</latexit><latexit sha1_base64="YEWL14rc/s3OYKj0yCsP9PB/HxY=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07IrBT14KHjxWMF+QHcp2TTbhibZkGSFUvo3vHhQxKt/xpv/xrTdg7Y+GHi8N8PMvERxZmwQfHuljc2t7Z3ybmVv/+DwqHp80jZZrgltkYxnuptgQzmTtGWZ5bSrNMUi4bSTjO/mfueJasMy+WgnisYCDyVLGcHWSVEY+HUUKYECP+xXa4EfLIDWSViQGhRo9qtf0SAjuaDSEo6N6YWBsvEUa8sIp7NKlBuqMBnjIe05KrGgJp4ubp6hC6cMUJppV9Kihfp7YoqFMRORuE6B7cisenPxP6+X2/QmnjKpckslWS5Kc45shuYBoAHTlFg+cQQTzdytiIywxsS6mCouhHD15XXSvvJdcuFDvda4LeIowxmcwyWEcA0NuIcmtICAgmd4hTcv9168d+9j2VryiplT+APv8wcP3o+3</latexit>

%
<latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit><latexit sha1_base64="lYRRaMc10TDb/HKgBefqTyKXMe8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoAcPBS8eK9oPaEPZbCft0s0m7G6EEvoTvHhQxKu/yJv/xk2bg1YfDDzem2FmXpAIro3rfjmltfWNza3ydmVnd2//oHp41NFxqhi2WSxi1QuoRsEltg03AnuJQhoFArvB9Cb3u4+oNI/lg5kl6Ed0LHnIGTVWuh/UK8NqzW24C5C/xCtIDQq0htXPwShmaYTSMEG17ntuYvyMKsOZwHllkGpMKJvSMfYtlTRC7WeLU+ekbpURCWNlSxqyUH9OZDTSehYFtjOiZqJXvVz8z+unJrzyMy6T1KBky0VhKoiJSf43GXGFzIiZJZQpbm8lbEIVZcamk4fgrb78l3TOG57b8O4uas3rIo4ynMApnIEHl9CEW2hBGxiM4Qle4NURzrPz5rwvW0tOMXMMv+B8fANL7Y0d</latexit>

http://arpg-serv.ing2.uniroma1.it/twiki/bin/edit/Main/MeV?topicparent=Main.FOOTAvailableSimulation;nowysiwyg=0
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Efficiency by charge
Results & outlook

Average efficiency

Z = 2
<latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit><latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit><latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit><latexit sha1_base64="CQQycLT/dWYqTwR7LoonMdGxuiQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoB6EghePFewHtqFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1HwkN6TWL1fcqjsHWSVeTiqQo9Evf/UGMUsjlIYJqnXXcxPjZ1QZzgROS71UY0LZmA6xa6mkEWo/mx87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif953dSEV37GZZIalGyxKEwFMTGZfU4GXCEzYmIJZYrbWwkbUUWZsfmUbAje8surpFWrem7Vu7+o1K/zOIpwAqdwDh5cQh3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+AFVkjaw=</latexit>

Z = 1
<latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit><latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit><latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit><latexit sha1_base64="1gZk1DmkSM6PQBJuQVOv/yp93Ys=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwYvHCqYW21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/aOkkUwx9lohEtUOqUXCJvuFGYDtVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW8h/JNfF61Zpbd2cgy8QrSA0KNHvVr24/YVmM0jBBte54bmqCnCrDmcBJpZtpTCkb0QF2LJU0Rh3ks2Mn5MQqfRIlypY0ZKb+nshprPU4Dm1nTM1QL3pT8T+vk5noMsi5TDODks0XRZkgJiHTz0mfK2RGjC2hTHF7K2FDqigzNp+KDcFbfHmZtM7qnlv37s5rjasijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fU+CNqw==</latexit>

Z = 3
<latexit sha1_base64="YxEfBCa5ICsnYlIGWkaa/Esajl0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUUA9CwYvHCvYD21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWajySG3LeK1fcqjsDWSZeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/mx07ISdW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZfk76XCEzYmwJZYrbWwkbUkWZsfmUbAje4svLpHlW9dyqd39RqV3ncRThCI7hFDy4hBrcQR0awIDDM7zCmyOdF+fd+Zi3Fpx85hD+wPn8AVboja0=</latexit><latexit sha1_base64="YxEfBCa5ICsnYlIGWkaa/Esajl0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUUA9CwYvHCvYD21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWajySG3LeK1fcqjsDWSZeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/mx07ISdW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZfk76XCEzYmwJZYrbWwkbUkWZsfmUbAje4svLpHlW9dyqd39RqV3ncRThCI7hFDy4hBrcQR0awIDDM7zCmyOdF+fd+Zi3Fpx85hD+wPn8AVboja0=</latexit><latexit sha1_base64="YxEfBCa5ICsnYlIGWkaa/Esajl0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUUA9CwYvHCvYD21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWajySG3LeK1fcqjsDWSZeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/mx07ISdW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZfk76XCEzYmwJZYrbWwkbUkWZsfmUbAje4svLpHlW9dyqd39RqV3ncRThCI7hFDy4hBrcQR0awIDDM7zCmyOdF+fd+Zi3Fpx85hD+wPn8AVboja0=</latexit><latexit sha1_base64="YxEfBCa5ICsnYlIGWkaa/Esajl0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUUA9CwYvHCvYD21A220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWajySG3LeK1fcqjsDWSZeTiqQo94rf3X7MUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/mx07ISdW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZfk76XCEzYmwJZYrbWwkbUkWZsfmUbAje4svLpHlW9dyqd39RqV3ncRThCI7hFDy4hBrcQR0awIDDM7zCmyOdF+fd+Zi3Fpx85hD+wPn8AVboja0=</latexit>

Z = 4
<latexit sha1_base64="0x500HEdjmeYNMQl14wJD6kw1XE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQvUgFLx4rGA/sF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmNxkfueJKs2kuDfTmPoRHgkWMoKNldoP6BrVSoNyxa26c6BV4uWkAjmag/JXfyhJElFhCMda9zw3Nn6KlWGE01mpn2gaYzLBI9qzVOCIaj+dXztDZ1YZolAqW8Kgufp7IsWR1tMosJ0RNmO97GXif14vMeGlnzIRJ4YKslgUJhwZibLX0ZApSgyfWoKJYvZWRMZYYWJsQFkI3vLLq6R9UfXcqndXqzSu8jiKcAKncA4e1KEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QONi43C</latexit><latexit sha1_base64="0x500HEdjmeYNMQl14wJD6kw1XE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQvUgFLx4rGA/sF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmNxkfueJKs2kuDfTmPoRHgkWMoKNldoP6BrVSoNyxa26c6BV4uWkAjmag/JXfyhJElFhCMda9zw3Nn6KlWGE01mpn2gaYzLBI9qzVOCIaj+dXztDZ1YZolAqW8Kgufp7IsWR1tMosJ0RNmO97GXif14vMeGlnzIRJ4YKslgUJhwZibLX0ZApSgyfWoKJYvZWRMZYYWJsQFkI3vLLq6R9UfXcqndXqzSu8jiKcAKncA4e1KEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QONi43C</latexit><latexit sha1_base64="0x500HEdjmeYNMQl14wJD6kw1XE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQvUgFLx4rGA/sF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmNxkfueJKs2kuDfTmPoRHgkWMoKNldoP6BrVSoNyxa26c6BV4uWkAjmag/JXfyhJElFhCMda9zw3Nn6KlWGE01mpn2gaYzLBI9qzVOCIaj+dXztDZ1YZolAqW8Kgufp7IsWR1tMosJ0RNmO97GXif14vMeGlnzIRJ4YKslgUJhwZibLX0ZApSgyfWoKJYvZWRMZYYWJsQFkI3vLLq6R9UfXcqndXqzSu8jiKcAKncA4e1KEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QONi43C</latexit><latexit sha1_base64="0x500HEdjmeYNMQl14wJD6kw1XE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQvUgFLx4rGA/sF1KNs22sdlkSbJCWfofvHhQxKv/x5v/xmy7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVvLRBHaIpJL1Q2wppwJ2jLMcNqNFcVRwGknmNxkfueJKs2kuDfTmPoRHgkWMoKNldoP6BrVSoNyxa26c6BV4uWkAjmag/JXfyhJElFhCMda9zw3Nn6KlWGE01mpn2gaYzLBI9qzVOCIaj+dXztDZ1YZolAqW8Kgufp7IsWR1tMosJ0RNmO97GXif14vMeGlnzIRJ4YKslgUJhwZibLX0ZApSgyfWoKJYvZWRMZYYWJsQFkI3vLLq6R9UfXcqndXqzSu8jiKcAKncA4e1KEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QONi43C</latexit>

Z = 5
<latexit sha1_base64="Gb30uwbb3fYfadSVZRTSRwcypQI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVi3oQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8wePEI3D</latexit><latexit sha1_base64="Gb30uwbb3fYfadSVZRTSRwcypQI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVi3oQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8wePEI3D</latexit><latexit sha1_base64="Gb30uwbb3fYfadSVZRTSRwcypQI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVi3oQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8wePEI3D</latexit><latexit sha1_base64="Gb30uwbb3fYfadSVZRTSRwcypQI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVi3oQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8wePEI3D</latexit>

Z = 6
<latexit sha1_base64="L1mC67jj7fQaYQubBsc0kok36pc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqXoQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8weQlY3E</latexit><latexit sha1_base64="L1mC67jj7fQaYQubBsc0kok36pc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqXoQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8weQlY3E</latexit><latexit sha1_base64="L1mC67jj7fQaYQubBsc0kok36pc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqXoQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8weQlY3E</latexit><latexit sha1_base64="L1mC67jj7fQaYQubBsc0kok36pc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqXoQCl48VrAf2C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVloghtEsml6gRYU84EbRpmOO3EiuIo4LQdjG8yv/1ElWZS3JtJTP0IDwULGcHGSq0HdI1qpX654lbdGdAy8XJSgRyNfvmrN5AkiagwhGOtu54bGz/FyjDC6bTUSzSNMRnjIe1aKnBEtZ/Orp2iE6sMUCiVLWHQTP09keJI60kU2M4Im5Fe9DLxP6+bmPDST5mIE0MFmS8KE46MRNnraMAUJYZPLMFEMXsrIiOsMDE2oCwEb/HlZdI6q3pu1bs7r9Sv8jiKcATHcAoeXEAdbqEBTSDwCM/wCm+OdF6cd+dj3lpw8plD+APn8weQlY3E</latexit>

82.2± 0.5%
<latexit sha1_base64="lW9ErLAQFiGCJIjrPH3tBS6vhfE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUxXorePFYwX5AE8pmu22X7m7C7qZQQv+JFw+KePWfePPfmLQ5aOuDgcd7M8zMC2POtHHdb6u0tb2zu1ferxwcHh2f2KdnHR0litA2iXikeiHWlDNJ24YZTnuxoliEnHbD6X3ud2dUaRbJJzOPaSDwWLIRI9hk0sC2G3WnjvxYINe5QX6tMrCrruMugTaJV5AqFGgN7C9/GJFEUGkIx1r3PTc2QYqVYYTTRcVPNI0xmeIx7WdUYkF1kC4vX6BapgzRKFJZSYOW6u+JFAut5yLMOgU2E73u5eJ/Xj8xo0aQMhknhkqyWjRKODIRymNAQ6YoMXyeEUwUy25FZIIVJiYLKw/BW395k3Tqjuc63uN1tXlXxFGGC7iEK/DgFprwAC1oA4EZPMMrvFmp9WK9Wx+r1pJVzJzDH1ifPzubkMM=</latexit><latexit sha1_base64="lW9ErLAQFiGCJIjrPH3tBS6vhfE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUxXorePFYwX5AE8pmu22X7m7C7qZQQv+JFw+KePWfePPfmLQ5aOuDgcd7M8zMC2POtHHdb6u0tb2zu1ferxwcHh2f2KdnHR0litA2iXikeiHWlDNJ24YZTnuxoliEnHbD6X3ud2dUaRbJJzOPaSDwWLIRI9hk0sC2G3WnjvxYINe5QX6tMrCrruMugTaJV5AqFGgN7C9/GJFEUGkIx1r3PTc2QYqVYYTTRcVPNI0xmeIx7WdUYkF1kC4vX6BapgzRKFJZSYOW6u+JFAut5yLMOgU2E73u5eJ/Xj8xo0aQMhknhkqyWjRKODIRymNAQ6YoMXyeEUwUy25FZIIVJiYLKw/BW395k3Tqjuc63uN1tXlXxFGGC7iEK/DgFprwAC1oA4EZPMMrvFmp9WK9Wx+r1pJVzJzDH1ifPzubkMM=</latexit><latexit sha1_base64="lW9ErLAQFiGCJIjrPH3tBS6vhfE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUxXorePFYwX5AE8pmu22X7m7C7qZQQv+JFw+KePWfePPfmLQ5aOuDgcd7M8zMC2POtHHdb6u0tb2zu1ferxwcHh2f2KdnHR0litA2iXikeiHWlDNJ24YZTnuxoliEnHbD6X3ud2dUaRbJJzOPaSDwWLIRI9hk0sC2G3WnjvxYINe5QX6tMrCrruMugTaJV5AqFGgN7C9/GJFEUGkIx1r3PTc2QYqVYYTTRcVPNI0xmeIx7WdUYkF1kC4vX6BapgzRKFJZSYOW6u+JFAut5yLMOgU2E73u5eJ/Xj8xo0aQMhknhkqyWjRKODIRymNAQ6YoMXyeEUwUy25FZIIVJiYLKw/BW395k3Tqjuc63uN1tXlXxFGGC7iEK/DgFprwAC1oA4EZPMMrvFmp9WK9Wx+r1pJVzJzDH1ifPzubkMM=</latexit><latexit sha1_base64="lW9ErLAQFiGCJIjrPH3tBS6vhfE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUxXorePFYwX5AE8pmu22X7m7C7qZQQv+JFw+KePWfePPfmLQ5aOuDgcd7M8zMC2POtHHdb6u0tb2zu1ferxwcHh2f2KdnHR0litA2iXikeiHWlDNJ24YZTnuxoliEnHbD6X3ud2dUaRbJJzOPaSDwWLIRI9hk0sC2G3WnjvxYINe5QX6tMrCrruMugTaJV5AqFGgN7C9/GJFEUGkIx1r3PTc2QYqVYYTTRcVPNI0xmeIx7WdUYkF1kC4vX6BapgzRKFJZSYOW6u+JFAut5yLMOgU2E73u5eJ/Xj8xo0aQMhknhkqyWjRKODIRymNAQ6YoMXyeEUwUy25FZIIVJiYLKw/BW395k3Tqjuc63uN1tXlXxFGGC7iEK/DgFprwAC1oA4EZPMMrvFmp9WK9Wx+r1pJVzJzDH1ifPzubkMM=</latexit>

92.7± 0.6%
<latexit sha1_base64="GuRskf1ygMid/21iAFwUeHpgYYc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUsfZW8OKxgq2FJpTNdtMu3d2E3U2hhP4TLx4U8eo/8ea/MWl70NYHA4/3ZpiZFyacaeO631Zpa3tnd6+8Xzk4PDo+sU/PujpOFaEdEvNY9UKsKWeSdgwznPYSRbEIOX0KJ3eF/zSlSrNYPppZQgOBR5JFjGCTSwPbbtadBvITgVznBvm1ysCuuo67ANok3opUYYX2wP7yhzFJBZWGcKx133MTE2RYGUY4nVf8VNMEkwke0X5OJRZUB9ni8jmq5coQRbHKSxq0UH9PZFhoPRNh3imwGet1rxD/8/qpiW6DjMkkNVSS5aIo5cjEqIgBDZmixPBZTjBRLL8VkTFWmJg8rCIEb/3lTdKtO57reA/X1VZzFUcZLuASrsCDBrTgHtrQAQJTeIZXeLMy68V6tz6WrSVrNXMOf2B9/gBGhpDK</latexit><latexit sha1_base64="GuRskf1ygMid/21iAFwUeHpgYYc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUsfZW8OKxgq2FJpTNdtMu3d2E3U2hhP4TLx4U8eo/8ea/MWl70NYHA4/3ZpiZFyacaeO631Zpa3tnd6+8Xzk4PDo+sU/PujpOFaEdEvNY9UKsKWeSdgwznPYSRbEIOX0KJ3eF/zSlSrNYPppZQgOBR5JFjGCTSwPbbtadBvITgVznBvm1ysCuuo67ANok3opUYYX2wP7yhzFJBZWGcKx133MTE2RYGUY4nVf8VNMEkwke0X5OJRZUB9ni8jmq5coQRbHKSxq0UH9PZFhoPRNh3imwGet1rxD/8/qpiW6DjMkkNVSS5aIo5cjEqIgBDZmixPBZTjBRLL8VkTFWmJg8rCIEb/3lTdKtO57reA/X1VZzFUcZLuASrsCDBrTgHtrQAQJTeIZXeLMy68V6tz6WrSVrNXMOf2B9/gBGhpDK</latexit><latexit sha1_base64="GuRskf1ygMid/21iAFwUeHpgYYc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUsfZW8OKxgq2FJpTNdtMu3d2E3U2hhP4TLx4U8eo/8ea/MWl70NYHA4/3ZpiZFyacaeO631Zpa3tnd6+8Xzk4PDo+sU/PujpOFaEdEvNY9UKsKWeSdgwznPYSRbEIOX0KJ3eF/zSlSrNYPppZQgOBR5JFjGCTSwPbbtadBvITgVznBvm1ysCuuo67ANok3opUYYX2wP7yhzFJBZWGcKx133MTE2RYGUY4nVf8VNMEkwke0X5OJRZUB9ni8jmq5coQRbHKSxq0UH9PZFhoPRNh3imwGet1rxD/8/qpiW6DjMkkNVSS5aIo5cjEqIgBDZmixPBZTjBRLL8VkTFWmJg8rCIEb/3lTdKtO57reA/X1VZzFUcZLuASrsCDBrTgHtrQAQJTeIZXeLMy68V6tz6WrSVrNXMOf2B9/gBGhpDK</latexit><latexit sha1_base64="GuRskf1ygMid/21iAFwUeHpgYYc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LJaCp5AUsfZW8OKxgq2FJpTNdtMu3d2E3U2hhP4TLx4U8eo/8ea/MWl70NYHA4/3ZpiZFyacaeO631Zpa3tnd6+8Xzk4PDo+sU/PujpOFaEdEvNY9UKsKWeSdgwznPYSRbEIOX0KJ3eF/zSlSrNYPppZQgOBR5JFjGCTSwPbbtadBvITgVznBvm1ysCuuo67ANok3opUYYX2wP7yhzFJBZWGcKx133MTE2RYGUY4nVf8VNMEkwke0X5OJRZUB9ni8jmq5coQRbHKSxq0UH9PZFhoPRNh3imwGet1rxD/8/qpiW6DjMkkNVSS5aIo5cjEqIgBDZmixPBZTjBRLL8VkTFWmJg8rCIEb/3lTdKtO57reA/X1VZzFUcZLuASrsCDBrTgHtrQAQJTeIZXeLMy68V6tz6WrSVrNXMOf2B9/gBGhpDK</latexit>

96± 2%
<latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit><latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit><latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit><latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit>

88± 2%
<latexit sha1_base64="+3qBEMebdaYDd34L+au/PvoxedY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUwXorePFYwX5AE8pmu2mX7m6W3Y1QQv+GFw+KePXPePPfmLQ5aOuDgcd7M8zMCxVnxrrut1Pa2t7Z3SvvVw4Oj45PqqdnPRMnmtAuiXmsByE2lDNJu5ZZTgdKUyxCTvvh7C73+09UGxbLRztXNBB4IlnECLaZ5LdayFcCNZFfr4yqNbfhLoE2iVeQGhTojKpf/jgmiaDSEo6NGXquskGKtWWE00XFTwxVmMzwhA4zKrGgJkiXNy9QPVPGKIp1VtKipfp7IsXCmLkIs06B7dSse7n4nzdMbNQKUiZVYqkkq0VRwpGNUR4AGjNNieXzjGCiWXYrIlOsMbFZTHkI3vrLm6TXbHhuw3u4rrVvizjKcAGXcAUe3EAb7qEDXSCg4Ble4c1JnBfn3flYtZacYuYc/sD5/AEJK4+v</latexit><latexit sha1_base64="+3qBEMebdaYDd34L+au/PvoxedY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUwXorePFYwX5AE8pmu2mX7m6W3Y1QQv+GFw+KePXPePPfmLQ5aOuDgcd7M8zMCxVnxrrut1Pa2t7Z3SvvVw4Oj45PqqdnPRMnmtAuiXmsByE2lDNJu5ZZTgdKUyxCTvvh7C73+09UGxbLRztXNBB4IlnECLaZ5LdayFcCNZFfr4yqNbfhLoE2iVeQGhTojKpf/jgmiaDSEo6NGXquskGKtWWE00XFTwxVmMzwhA4zKrGgJkiXNy9QPVPGKIp1VtKipfp7IsXCmLkIs06B7dSse7n4nzdMbNQKUiZVYqkkq0VRwpGNUR4AGjNNieXzjGCiWXYrIlOsMbFZTHkI3vrLm6TXbHhuw3u4rrVvizjKcAGXcAUe3EAb7qEDXSCg4Ble4c1JnBfn3flYtZacYuYc/sD5/AEJK4+v</latexit><latexit sha1_base64="+3qBEMebdaYDd34L+au/PvoxedY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUwXorePFYwX5AE8pmu2mX7m6W3Y1QQv+GFw+KePXPePPfmLQ5aOuDgcd7M8zMCxVnxrrut1Pa2t7Z3SvvVw4Oj45PqqdnPRMnmtAuiXmsByE2lDNJu5ZZTgdKUyxCTvvh7C73+09UGxbLRztXNBB4IlnECLaZ5LdayFcCNZFfr4yqNbfhLoE2iVeQGhTojKpf/jgmiaDSEo6NGXquskGKtWWE00XFTwxVmMzwhA4zKrGgJkiXNy9QPVPGKIp1VtKipfp7IsXCmLkIs06B7dSse7n4nzdMbNQKUiZVYqkkq0VRwpGNUR4AGjNNieXzjGCiWXYrIlOsMbFZTHkI3vrLm6TXbHhuw3u4rrVvizjKcAGXcAUe3EAb7qEDXSCg4Ble4c1JnBfn3flYtZacYuYc/sD5/AEJK4+v</latexit><latexit sha1_base64="+3qBEMebdaYDd34L+au/PvoxedY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUwXorePFYwX5AE8pmu2mX7m6W3Y1QQv+GFw+KePXPePPfmLQ5aOuDgcd7M8zMCxVnxrrut1Pa2t7Z3SvvVw4Oj45PqqdnPRMnmtAuiXmsByE2lDNJu5ZZTgdKUyxCTvvh7C73+09UGxbLRztXNBB4IlnECLaZ5LdayFcCNZFfr4yqNbfhLoE2iVeQGhTojKpf/jgmiaDSEo6NGXquskGKtWWE00XFTwxVmMzwhA4zKrGgJkiXNy9QPVPGKIp1VtKipfp7IsXCmLkIs06B7dSse7n4nzdMbNQKUiZVYqkkq0VRwpGNUR4AGjNNieXzjGCiWXYrIlOsMbFZTHkI3vrLm6TXbHhuw3u4rrVvizjKcAGXcAUe3EAb7qEDXSCg4Ble4c1JnBfn3flYtZacYuYc/sD5/AEJK4+v</latexit>

98± 1%
<latexit sha1_base64="r82Qqj8Ml/6LflH4GEXSBoncZ+U=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5KIYHsrePFYwX5AE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2t7Z3SvvVw4Oj45PqqdnPZ2kitAuSXiiBiHWlLOYdg0znA6koliEnPbD2V3u95+o0iyJH81c0kDgScwiRrCxkt9qIl8K5CG/XhlVa27DXQJtEq8gNSjQGVW//HFCUkFjQzjWeui50gQZVoYRThcVP9VUYjLDEzq0NMaC6iBb3rxAdauMUZQoW7FBS/X3RIaF1nMR2k6BzVSve7n4nzdMTdQMMhbL1NCYrBZFKUcmQXkAaMwUJYbPLcFEMXsrIlOsMDE2pjwEb/3lTdK7bnhuw3u4qbVbRRxluIBLuAIPbqEN99CBLhCQ8Ayv8Oakzovz7nysWktOMXMOf+B8/gAJMo+v</latexit><latexit sha1_base64="r82Qqj8Ml/6LflH4GEXSBoncZ+U=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5KIYHsrePFYwX5AE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2t7Z3SvvVw4Oj45PqqdnPZ2kitAuSXiiBiHWlLOYdg0znA6koliEnPbD2V3u95+o0iyJH81c0kDgScwiRrCxkt9qIl8K5CG/XhlVa27DXQJtEq8gNSjQGVW//HFCUkFjQzjWeui50gQZVoYRThcVP9VUYjLDEzq0NMaC6iBb3rxAdauMUZQoW7FBS/X3RIaF1nMR2k6BzVSve7n4nzdMTdQMMhbL1NCYrBZFKUcmQXkAaMwUJYbPLcFEMXsrIlOsMDE2pjwEb/3lTdK7bnhuw3u4qbVbRRxluIBLuAIPbqEN99CBLhCQ8Ayv8Oakzovz7nysWktOMXMOf+B8/gAJMo+v</latexit><latexit sha1_base64="r82Qqj8Ml/6LflH4GEXSBoncZ+U=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5KIYHsrePFYwX5AE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2t7Z3SvvVw4Oj45PqqdnPZ2kitAuSXiiBiHWlLOYdg0znA6koliEnPbD2V3u95+o0iyJH81c0kDgScwiRrCxkt9qIl8K5CG/XhlVa27DXQJtEq8gNSjQGVW//HFCUkFjQzjWeui50gQZVoYRThcVP9VUYjLDEzq0NMaC6iBb3rxAdauMUZQoW7FBS/X3RIaF1nMR2k6BzVSve7n4nzdMTdQMMhbL1NCYrBZFKUcmQXkAaMwUJYbPLcFEMXsrIlOsMDE2pjwEb/3lTdK7bnhuw3u4qbVbRRxluIBLuAIPbqEN99CBLhCQ8Ayv8Oakzovz7nysWktOMXMOf+B8/gAJMo+v</latexit><latexit sha1_base64="r82Qqj8Ml/6LflH4GEXSBoncZ+U=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5KIYHsrePFYwX5AE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2t7Z3SvvVw4Oj45PqqdnPZ2kitAuSXiiBiHWlLOYdg0znA6koliEnPbD2V3u95+o0iyJH81c0kDgScwiRrCxkt9qIl8K5CG/XhlVa27DXQJtEq8gNSjQGVW//HFCUkFjQzjWeui50gQZVoYRThcVP9VUYjLDEzq0NMaC6iBb3rxAdauMUZQoW7FBS/X3RIaF1nMR2k6BzVSve7n4nzdMTdQMMhbL1NCYrBZFKUcmQXkAaMwUJYbPLcFEMXsrIlOsMDE2pjwEb/3lTdK7bnhuw3u4qbVbRRxluIBLuAIPbqEN99CBLhCQ8Ayv8Oakzovz7nysWktOMXMOf+B8/gAJMo+v</latexit>

96± 2%
<latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit><latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit><latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit><latexit sha1_base64="KrnQJkqmHHB1fp/BnMC5Y1Bwoow=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LJaCp5IUUXsrePFYwdZCE8pmu2mX7ibL7kYooX/DiwdFvPpnvPlv3LQ5aOuDgcd7M8zMCyVn2rjut1Pa2Nza3invVvb2Dw6PqscnPZ2kitAuSXii+iHWlLOYdg0znPaloliEnD6G09vcf3yiSrMkfjAzSQOBxzGLGMHGSn7rCvlSoCby65VhteY23AXQOvEKUoMCnWH1yx8lJBU0NoRjrQeeK02QYWUY4XRe8VNNJSZTPKYDS2MsqA6yxc1zVLfKCEWJshUbtFB/T2RYaD0Toe0U2Ez0qpeL/3mD1EQ3QcZimRoak+WiKOXIJCgPAI2YosTwmSWYKGZvRWSCFSbGxpSH4K2+vE56zYbnNrz7y1q7VcRRhjM4hwvw4BracAcd6AIBCc/wCm9O6rw4787HsrXkFDOn8AfO5w8Hno+u</latexit>
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Work remaining
Results  & outlook

‣Re-computation of momentum, based on track length and time of 
flight
‣Development of a tool to optimise free parameters deduction
‣Add calorimeter information as the basis for momentum used in 

reconstruction
‣Removal of clusters if in previous successful reconstruction
‣Addition of new static hypothesis upon failure rather than 

adding them all at the start



Thank you for your 
attention


