
Sandra Robles

Falsifying the pMSSM 
with Genetic Algorithms

The University of Melbourne
ARC Centre of Excellence for Particle Physics at the Terascale

in collaboration with 
Steven Abel & David G. Cerdeño (IPPP, Durham University)

arXiv:1805.03615

SUSY 2018, Barcelona



�2

5
4 Results 

Summary and conclusions

2 Genetic Algorithms in a nutshell 

1 Introduction

3 Application to the pMSSM

Outline



Falsifying the pMSSM with GAs Sandra Robles (Melbourne U.) SUSY 2018 Barcelona

�3

Introduction
Experimental results force us to consider less constrained 
SUSY scenarios.

Analysis of high dimensionality models is a computationally 
intensive task.

Can we attempt to falsify a model such as the pMSSM?

More sophisticated methods than traditional scanning

Bayesian inference techniques: Multinest

Genetic Algorithms in the CMSSM
F. Feroz & M. P. Hobson, 2007

Y. Akrami, P. Scott, J. Edsjö, J. Conrad & L. Bergström,  2010
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Genetic Algorithms (GAs), heuristic search technique.
J. Holland, 1975

Inspired by biological evolution through natural selection to 
solve precisely complex optimisation problems in computer 
science. 

Well suited to probe high-dimensional spaces.
Designed to search for the region of parameter space that 
contains the global minimum. 

GAs can find a best fit point orders of magnitude more quickly.
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Genetic Algorithms in a nutshell 

Initial Population

Best fit

Reproduction 
Loop Ngen
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New population

Evaluation
fitness function

SelectionCrossover

Mutation
Reproduction 

Loop 
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<latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit><latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit><latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit><latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit>

Npop
<latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="qk1W33AKZw6Q5yo0BRD37YJbc7U=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2qFk0kwbmseQ3BHK0J/hxoUi/iN3/hvTx0JbDwQ+zknIvSfJpHAYht9BaWt7Z3evvF85qB4eHddOqm1ncst4ixlpbDehjkuheQsFSt7NLKcqkbyTTO7meeeZWyeMfsJpxmNFR1qkglH0Vu9hUPStIpnJZoNaPWyEC5FNiFZQh5Wag9pXf2hYrrhGJqlzvSjMMC6oRcEkn1X6ueMZZRM64j2Pmiru4mIx8oxceGdIUmP90UgW7u8XBVXOTVXibyqKY7eezc3/sl6O6U1cCJ3lyDVbfpTmkqAh8/3JUFjOUE49UGaFn5WwMbWUoW+p4kuI1lfehPZVIwob0WMIZTiDc7iECK7hFu6hCS1gYOAF3uA9wOA1+FjWVQpWvZ3CHwWfP/0Hj9o=</latexit><latexit sha1_base64="qk1W33AKZw6Q5yo0BRD37YJbc7U=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2qFk0kwbmseQ3BHK0J/hxoUi/iN3/hvTx0JbDwQ+zknIvSfJpHAYht9BaWt7Z3evvF85qB4eHddOqm1ncst4ixlpbDehjkuheQsFSt7NLKcqkbyTTO7meeeZWyeMfsJpxmNFR1qkglH0Vu9hUPStIpnJZoNaPWyEC5FNiFZQh5Wag9pXf2hYrrhGJqlzvSjMMC6oRcEkn1X6ueMZZRM64j2Pmiru4mIx8oxceGdIUmP90UgW7u8XBVXOTVXibyqKY7eezc3/sl6O6U1cCJ3lyDVbfpTmkqAh8/3JUFjOUE49UGaFn5WwMbWUoW+p4kuI1lfehPZVIwob0WMIZTiDc7iECK7hFu6hCS1gYOAF3uA9wOA1+FjWVQpWvZ3CHwWfP/0Hj9o=</latexit><latexit sha1_base64="uBaAhmIjBqmqrsAoa6NrouWu79c=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5stAzaWEkEEwPJEfY2e8mS/WJ3TghHfoaNhSK2/ho7/42b5ApNfDDweG+GmXmJEdxBGH4HpbX1jc2t8nZlZ3dv/6B6eNR2OrOUtagW2nYS4pjgirWAg2AdYxmRiWCPyfhm5j8+Meu4Vg8wMSyWZKh4yikBL3Xv+nnPSmy0mfartbAezoFXSVSQGirQ7Fe/egNNM8kUUEGc60ahgTgnFjgVbFrpZY4ZQsdkyLqeKiKZi/P5yVN85pUBTrX1pQDP1d8TOZHOTWTiOyWBkVv2ZuJ/XjeD9CrOuTIZMEUXi9JMYNB49j8ecMsoiIknhFrub8V0RCyh4FOq+BCi5ZdXSfuiHoX16D6sNa6LOMroBJ2icxShS9RAt6iJWogijZ7RK3oLIHgJ3oOPRWspKGaO0R8Enz89OZEz</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit>

individuals

Ngen
<latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit><latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit><latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit><latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit>



�7

Maximise the fitness function: 1

�2
<latexit sha1_base64="onPkwByFK1z7C7zmZi6dk07Acv0=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRF1O6KblxWsLXQxDKZTtqhk0mYmRRKyJ+4caGIW//EnX/j9CH4PHDhcM693HtPmHKmtOu+W6Wl5ZXVtfJ6ZWNza3vH3t1rqySThLZIwhPZCbGinAna0kxz2kklxXHI6W04upz6t2MqFUvEjZ6kNIjxQLCIEayN1LNtP5KY5F6R+2TI7mpFz666Tt316qce+k08x52hCgs0e/ab309IFlOhCcdKdT031UGOpWaE06LiZ4qmmIzwgHYNFTimKshnlxfoyCh9FCXSlNBopn6dyHGs1CQOTWeM9VD99KbiX14309F5kDORZpoKMl8UZRzpBE1jQH0mKdF8YggmkplbERliE4U2YVVMCJ+fov9Ju+Z4ruNdn1QbF4s4ynAAh3AMHpxBA66gCS0gMIZ7eIQnK7cerGfrZd5ashYz+/AN1usH4aaT0g==</latexit><latexit sha1_base64="onPkwByFK1z7C7zmZi6dk07Acv0=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRF1O6KblxWsLXQxDKZTtqhk0mYmRRKyJ+4caGIW//EnX/j9CH4PHDhcM693HtPmHKmtOu+W6Wl5ZXVtfJ6ZWNza3vH3t1rqySThLZIwhPZCbGinAna0kxz2kklxXHI6W04upz6t2MqFUvEjZ6kNIjxQLCIEayN1LNtP5KY5F6R+2TI7mpFz666Tt316qce+k08x52hCgs0e/ab309IFlOhCcdKdT031UGOpWaE06LiZ4qmmIzwgHYNFTimKshnlxfoyCh9FCXSlNBopn6dyHGs1CQOTWeM9VD99KbiX14309F5kDORZpoKMl8UZRzpBE1jQH0mKdF8YggmkplbERliE4U2YVVMCJ+fov9Ju+Z4ruNdn1QbF4s4ynAAh3AMHpxBA66gCS0gMIZ7eIQnK7cerGfrZd5ashYz+/AN1usH4aaT0g==</latexit><latexit sha1_base64="onPkwByFK1z7C7zmZi6dk07Acv0=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRF1O6KblxWsLXQxDKZTtqhk0mYmRRKyJ+4caGIW//EnX/j9CH4PHDhcM693HtPmHKmtOu+W6Wl5ZXVtfJ6ZWNza3vH3t1rqySThLZIwhPZCbGinAna0kxz2kklxXHI6W04upz6t2MqFUvEjZ6kNIjxQLCIEayN1LNtP5KY5F6R+2TI7mpFz666Tt316qce+k08x52hCgs0e/ab309IFlOhCcdKdT031UGOpWaE06LiZ4qmmIzwgHYNFTimKshnlxfoyCh9FCXSlNBopn6dyHGs1CQOTWeM9VD99KbiX14309F5kDORZpoKMl8UZRzpBE1jQH0mKdF8YggmkplbERliE4U2YVVMCJ+fov9Ju+Z4ruNdn1QbF4s4ynAAh3AMHpxBA66gCS0gMIZ7eIQnK7cerGfrZd5ashYz+/AN1usH4aaT0g==</latexit><latexit sha1_base64="onPkwByFK1z7C7zmZi6dk07Acv0=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRF1O6KblxWsLXQxDKZTtqhk0mYmRRKyJ+4caGIW//EnX/j9CH4PHDhcM693HtPmHKmtOu+W6Wl5ZXVtfJ6ZWNza3vH3t1rqySThLZIwhPZCbGinAna0kxz2kklxXHI6W04upz6t2MqFUvEjZ6kNIjxQLCIEayN1LNtP5KY5F6R+2TI7mpFz666Tt316qce+k08x52hCgs0e/ab309IFlOhCcdKdT031UGOpWaE06LiZ4qmmIzwgHYNFTimKshnlxfoyCh9FCXSlNBopn6dyHGs1CQOTWeM9VD99KbiX14309F5kDORZpoKMl8UZRzpBE1jQH0mKdF8YggmkplbERliE4U2YVVMCJ+fov9Ju+Z4ruNdn1QbF4s4ynAAh3AMHpxBA66gCS0gMIZ7eIQnK7cerGfrZd5ashYz+/AN1usH4aaT0g==</latexit>

Aim

Mpikaia
P. Charbonneau, 1995

T. S. Metcalfe & P. Charbonneau, 2003  
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M1 M2

1208.5 GeV2150.2

M3

3104.5

At

-5971.4

…

�2(⇥i)
<latexit sha1_base64="PTh0rsakULlo4gP74F8ptJIKtNU=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoMeiF48V+gVNDJvtpl262YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvTDlT2nG+rY3Nre2d3dJeef/g8OjYPjntqCSThLZJwhPZC7GinAna1kxz2kslxXHIaTcc38/97oRKxRLR0tOU+jEeChYxgrWRAtv2yIg91atea0Q1DthVYFecmrMAWiduQSpQoBnYX94gIVlMhSYcK9V3nVT7OZaaEU5nZS9TNMVkjIe0b6jAMVV+vrh8hi6NMkBRIk0JjRbq74kcx0pN49B0xliP1Ko3F//z+pmObv2ciTTTVJDloijjSCdoHgMaMEmJ5lNDMJHM3IrICEtMtAmrbEJwV19eJ516zXVq7uN1pXFXxFGCc7iAKrhwAw14gCa0gcAEnuEV3qzcerHerY9l64ZVzJzBH1ifP2PDktY=</latexit><latexit sha1_base64="PTh0rsakULlo4gP74F8ptJIKtNU=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoMeiF48V+gVNDJvtpl262YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvTDlT2nG+rY3Nre2d3dJeef/g8OjYPjntqCSThLZJwhPZC7GinAna1kxz2kslxXHIaTcc38/97oRKxRLR0tOU+jEeChYxgrWRAtv2yIg91atea0Q1DthVYFecmrMAWiduQSpQoBnYX94gIVlMhSYcK9V3nVT7OZaaEU5nZS9TNMVkjIe0b6jAMVV+vrh8hi6NMkBRIk0JjRbq74kcx0pN49B0xliP1Ko3F//z+pmObv2ciTTTVJDloijjSCdoHgMaMEmJ5lNDMJHM3IrICEtMtAmrbEJwV19eJ516zXVq7uN1pXFXxFGCc7iAKrhwAw14gCa0gcAEnuEV3qzcerHerY9l64ZVzJzBH1ifP2PDktY=</latexit><latexit sha1_base64="PTh0rsakULlo4gP74F8ptJIKtNU=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoMeiF48V+gVNDJvtpl262YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvTDlT2nG+rY3Nre2d3dJeef/g8OjYPjntqCSThLZJwhPZC7GinAna1kxz2kslxXHIaTcc38/97oRKxRLR0tOU+jEeChYxgrWRAtv2yIg91atea0Q1DthVYFecmrMAWiduQSpQoBnYX94gIVlMhSYcK9V3nVT7OZaaEU5nZS9TNMVkjIe0b6jAMVV+vrh8hi6NMkBRIk0JjRbq74kcx0pN49B0xliP1Ko3F//z+pmObv2ciTTTVJDloijjSCdoHgMaMEmJ5lNDMJHM3IrICEtMtAmrbEJwV19eJ516zXVq7uN1pXFXxFGCc7iAKrhwAw14gCa0gcAEnuEV3qzcerHerY9l64ZVzJzBH1ifP2PDktY=</latexit><latexit sha1_base64="PTh0rsakULlo4gP74F8ptJIKtNU=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoMeiF48V+gVNDJvtpl262YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvTDlT2nG+rY3Nre2d3dJeef/g8OjYPjntqCSThLZJwhPZC7GinAna1kxz2kslxXHIaTcc38/97oRKxRLR0tOU+jEeChYxgrWRAtv2yIg91atea0Q1DthVYFecmrMAWiduQSpQoBnYX94gIVlMhSYcK9V3nVT7OZaaEU5nZS9TNMVkjIe0b6jAMVV+vrh8hi6NMkBRIk0JjRbq74kcx0pN49B0xliP1Ko3F//z+pmObv2ciTTTVJDloijjSCdoHgMaMEmJ5lNDMJHM3IrICEtMtAmrbEJwV19eJ516zXVq7uN1pXFXxFGCc7iAKrhwAw14gCa0gcAEnuEV3qzcerHerY9l64ZVzJzBH1ifP2PDktY=</latexit>

Fitness function 1

�2(⇥i)
<latexit sha1_base64="znUxHHeCpAz2vysFpAWekjFs0X0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahbkLSt7uiG5cV+oImlsl00g6dPJiZCCUE3Pgrblwo4tafcOffOH0IKnrgwuGce7n3HjdiVEjT/NAyK6tr6xvZzdzW9s7unr5/0BFhzDFp45CFvOciQRgNSFtSyUgv4gT5LiNdd3I587u3hAsaBi05jYjjo1FAPYqRVNJAP7I9jnBipYmNx/SmWLBbYyLRgJ6lAz1vGpWyZdWq0DRqlWq9WlKkVKyUz01oGeYcebBEc6C/28MQxz4JJGZIiL5lRtJJEJcUM5Lm7FiQCOEJGpG+ogHyiXCS+Q8pPFXKEHohVxVIOFe/TyTIF2Lqu6rTR3Isfnsz8S+vH0uv7iQ0iGJJArxY5MUMyhDOAoFDygmWbKoIwpyqWyEeIxWKVLHlVAhfn8L/SadoWKZhXZfzjYtlHFlwDE5AAVigBhrgCjRBG2BwBx7AE3jW7rVH7UV7XbRmtOXMIfgB7e0T1XWXpQ==</latexit><latexit sha1_base64="znUxHHeCpAz2vysFpAWekjFs0X0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahbkLSt7uiG5cV+oImlsl00g6dPJiZCCUE3Pgrblwo4tafcOffOH0IKnrgwuGce7n3HjdiVEjT/NAyK6tr6xvZzdzW9s7unr5/0BFhzDFp45CFvOciQRgNSFtSyUgv4gT5LiNdd3I587u3hAsaBi05jYjjo1FAPYqRVNJAP7I9jnBipYmNx/SmWLBbYyLRgJ6lAz1vGpWyZdWq0DRqlWq9WlKkVKyUz01oGeYcebBEc6C/28MQxz4JJGZIiL5lRtJJEJcUM5Lm7FiQCOEJGpG+ogHyiXCS+Q8pPFXKEHohVxVIOFe/TyTIF2Lqu6rTR3Isfnsz8S+vH0uv7iQ0iGJJArxY5MUMyhDOAoFDygmWbKoIwpyqWyEeIxWKVLHlVAhfn8L/SadoWKZhXZfzjYtlHFlwDE5AAVigBhrgCjRBG2BwBx7AE3jW7rVH7UV7XbRmtOXMIfgB7e0T1XWXpQ==</latexit><latexit sha1_base64="znUxHHeCpAz2vysFpAWekjFs0X0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahbkLSt7uiG5cV+oImlsl00g6dPJiZCCUE3Pgrblwo4tafcOffOH0IKnrgwuGce7n3HjdiVEjT/NAyK6tr6xvZzdzW9s7unr5/0BFhzDFp45CFvOciQRgNSFtSyUgv4gT5LiNdd3I587u3hAsaBi05jYjjo1FAPYqRVNJAP7I9jnBipYmNx/SmWLBbYyLRgJ6lAz1vGpWyZdWq0DRqlWq9WlKkVKyUz01oGeYcebBEc6C/28MQxz4JJGZIiL5lRtJJEJcUM5Lm7FiQCOEJGpG+ogHyiXCS+Q8pPFXKEHohVxVIOFe/TyTIF2Lqu6rTR3Isfnsz8S+vH0uv7iQ0iGJJArxY5MUMyhDOAoFDygmWbKoIwpyqWyEeIxWKVLHlVAhfn8L/SadoWKZhXZfzjYtlHFlwDE5AAVigBhrgCjRBG2BwBx7AE3jW7rVH7UV7XbRmtOXMIfgB7e0T1XWXpQ==</latexit><latexit sha1_base64="znUxHHeCpAz2vysFpAWekjFs0X0=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBahbkLSt7uiG5cV+oImlsl00g6dPJiZCCUE3Pgrblwo4tafcOffOH0IKnrgwuGce7n3HjdiVEjT/NAyK6tr6xvZzdzW9s7unr5/0BFhzDFp45CFvOciQRgNSFtSyUgv4gT5LiNdd3I587u3hAsaBi05jYjjo1FAPYqRVNJAP7I9jnBipYmNx/SmWLBbYyLRgJ6lAz1vGpWyZdWq0DRqlWq9WlKkVKyUz01oGeYcebBEc6C/28MQxz4JJGZIiL5lRtJJEJcUM5Lm7FiQCOEJGpG+ogHyiXCS+Q8pPFXKEHohVxVIOFe/TyTIF2Lqu6rTR3Isfnsz8S+vH0uv7iQ0iGJJArxY5MUMyhDOAoFDygmWbKoIwpyqWyEeIxWKVLHlVAhfn8L/SadoWKZhXZfzjYtlHFlwDE5AAVigBhrgCjRBG2BwBx7AE3jW7rVH7UV7XbRmtOXMIfgB7e0T1XWXpQ==</latexit>

⇥i
<latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit><latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit><latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit><latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit>

Observables

Initial parametersIndividual Phenotype
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Selection

breeding pairsNpop
<latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="qk1W33AKZw6Q5yo0BRD37YJbc7U=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2qFk0kwbmseQ3BHK0J/hxoUi/iN3/hvTx0JbDwQ+zknIvSfJpHAYht9BaWt7Z3evvF85qB4eHddOqm1ncst4ixlpbDehjkuheQsFSt7NLKcqkbyTTO7meeeZWyeMfsJpxmNFR1qkglH0Vu9hUPStIpnJZoNaPWyEC5FNiFZQh5Wag9pXf2hYrrhGJqlzvSjMMC6oRcEkn1X6ueMZZRM64j2Pmiru4mIx8oxceGdIUmP90UgW7u8XBVXOTVXibyqKY7eezc3/sl6O6U1cCJ3lyDVbfpTmkqAh8/3JUFjOUE49UGaFn5WwMbWUoW+p4kuI1lfehPZVIwob0WMIZTiDc7iECK7hFu6hCS1gYOAF3uA9wOA1+FjWVQpWvZ3CHwWfP/0Hj9o=</latexit><latexit sha1_base64="qk1W33AKZw6Q5yo0BRD37YJbc7U=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2qFk0kwbmseQ3BHK0J/hxoUi/iN3/hvTx0JbDwQ+zknIvSfJpHAYht9BaWt7Z3evvF85qB4eHddOqm1ncst4ixlpbDehjkuheQsFSt7NLKcqkbyTTO7meeeZWyeMfsJpxmNFR1qkglH0Vu9hUPStIpnJZoNaPWyEC5FNiFZQh5Wag9pXf2hYrrhGJqlzvSjMMC6oRcEkn1X6ueMZZRM64j2Pmiru4mIx8oxceGdIUmP90UgW7u8XBVXOTVXibyqKY7eezc3/sl6O6U1cCJ3lyDVbfpTmkqAh8/3JUFjOUE49UGaFn5WwMbWUoW+p4kuI1lfehPZVIwob0WMIZTiDc7iECK7hFu6hCS1gYOAF3uA9wOA1+FjWVQpWvZ3CHwWfP/0Hj9o=</latexit><latexit sha1_base64="uBaAhmIjBqmqrsAoa6NrouWu79c=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5stAzaWEkEEwPJEfY2e8mS/WJ3TghHfoaNhSK2/ho7/42b5ApNfDDweG+GmXmJEdxBGH4HpbX1jc2t8nZlZ3dv/6B6eNR2OrOUtagW2nYS4pjgirWAg2AdYxmRiWCPyfhm5j8+Meu4Vg8wMSyWZKh4yikBL3Xv+nnPSmy0mfartbAezoFXSVSQGirQ7Fe/egNNM8kUUEGc60ahgTgnFjgVbFrpZY4ZQsdkyLqeKiKZi/P5yVN85pUBTrX1pQDP1d8TOZHOTWTiOyWBkVv2ZuJ/XjeD9CrOuTIZMEUXi9JMYNB49j8ecMsoiIknhFrub8V0RCyh4FOq+BCi5ZdXSfuiHoX16D6sNa6LOMroBJ2icxShS9RAt6iJWogijZ7RK3oLIHgJ3oOPRWspKGaO0R8Enz89OZEz</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit>

Select individuals based on their fitness

Parent 1

Parent 2

1 2 3 4 04696 5 8 1 9 8 1 2 5 6 0 7

3 1 9 0 5 4 2 7 0 3 4 69 5 4 7 2 8 0 1

Fitter individuals selected more often 
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Phenotype

Genotype/Chromosome

Initial parameters

1 2 3 4 0 4 6 9 3 1

M1 M2

M1 M2

3908.5 GeV2150.2

M3

1104.0

7 0 3 4 6

M3

Encode phenotype

7 0 3 4 6

At

At

-9987.0

…

…

1 2 3 4 0 4 6 9 3 1 7 0 3 4 6 7 0 3 4 6 …

⇥i
<latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit><latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit><latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit><latexit sha1_base64="Tk8MXc5FXERusvpeyI88r62Hiz8=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXbSSYbMPpzpFcKSn/DiQRGv/o43/8ZJsgdNLGgoqrrp7goSJQ257reztr6xubVd2Cnu7u0fHJaOjpsmTrXAhohVrNsBN6hkhA2SpLCdaORhoLAVjO9mfusJtZFxVKdJgn7Ih5EcSMHJSu1ufYTEe7JXKrsVdw62SryclCFHrVf66vZjkYYYkVDcmI7nJuRnXJMUCqfFbmow4WLMh9ixNOIhGj+b3ztl51bps0GsbUXE5urviYyHxkzCwHaGnEZm2ZuJ/3mdlAY3fiajJCWMxGLRIFWMYjZ7nvWlRkFqYgkXWtpbmRhxzQXZiIo2BG/55VXSvKx4bsV7uCpXb/M4CnAKZ3ABHlxDFe6hBg0QoOAZXuHNeXRenHfnY9G65uQzJ/AHzucP8QeP5A==</latexit>

gene

L

Individual
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Breeding/Crossover

Parent 1

Parent 2

1 2 3 4 04696 5 8 1 9 8 1 2 5 6 0 7

3 1 9 0 5 4 2 7 0 3 4 69 5 4 7 2 8 0 1

Crossover point 
randomly selected

Child 1

Child 2

6 5 8 1 9 8

1 2 3 4 04691 2 5 6 0 79 5 4 7 2 8

3 1 9 0 5 4 2 7 0 3 4 60 1
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Mutation

Child 1 66 5 8 1 9 8 3 1 9 0 5 4 2 7 0 3 40 1

Child 1 6 5 8 1 9 8 3 1 6 0 5 4 2 7 0 3 4 60 1
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1 2 3 4 0 4 6 9 3 1

M1 M2

7 0 3 4 6

M3

7 0 3 4 6

At …
6 5 8 1 9 8 0 1 3 1

M1 M2

6 0 5 4 2

M3

7 0 3 4 6

At

Decode genotype

M1 M2

1208.5 GeV2150.2

M3

3104.5

At

-5971.4

…

Child 1 6 5 8 1 9 8 3 1 6 0 5 4 2 7 0 3 4 60 1

Phenotype
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New population

Evaluation
fitness function

SelectionCrossover

Mutation
Reproduction 

Loop 

1

�2
<latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit><latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit><latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit><latexit sha1_base64="Z8+AUUzngUMm3OaQY0MlZV0Os9A=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ac0sWy2m3bpZhN2N4US8k+8eFDEq//Em//GTZuDtj4YeLw3w8y8IOFMacf5tiobm1vbO9Xd2t7+weGRfXzSVXEqCe2QmMeyH2BFORO0o5nmtJ9IiqOA014wvSv83oxKxWLxqOcJ9SM8FixkBGsjDW3bCyUmmZtnHpmwp2Y+tOtOw1kArRO3JHUo0R7aX94oJmlEhSYcKzVwnUT7GZaaEU7zmpcqmmAyxWM6MFTgiCo/W1yeowujjFAYS1NCo4X6eyLDkVLzKDCdEdYTteoV4n/eINXhjZ8xkaSaCrJcFKYc6RgVMaARk5RoPjcEE8nMrYhMsIlCm7BqJgR39eV10m02XKfhPlzVW7dlHFU4g3O4BBeuoQX30IYOEJjBM7zCm5VZL9a79bFsrVjlzCn8gfX5A3Cuk4Q=</latexit>

Npop
<latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="qk1W33AKZw6Q5yo0BRD37YJbc7U=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2qFk0kwbmseQ3BHK0J/hxoUi/iN3/hvTx0JbDwQ+zknIvSfJpHAYht9BaWt7Z3evvF85qB4eHddOqm1ncst4ixlpbDehjkuheQsFSt7NLKcqkbyTTO7meeeZWyeMfsJpxmNFR1qkglH0Vu9hUPStIpnJZoNaPWyEC5FNiFZQh5Wag9pXf2hYrrhGJqlzvSjMMC6oRcEkn1X6ueMZZRM64j2Pmiru4mIx8oxceGdIUmP90UgW7u8XBVXOTVXibyqKY7eezc3/sl6O6U1cCJ3lyDVbfpTmkqAh8/3JUFjOUE49UGaFn5WwMbWUoW+p4kuI1lfehPZVIwob0WMIZTiDc7iECK7hFu6hCS1gYOAF3uA9wOA1+FjWVQpWvZ3CHwWfP/0Hj9o=</latexit><latexit sha1_base64="qk1W33AKZw6Q5yo0BRD37YJbc7U=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHElFewD2qFk0kwbmseQ3BHK0J/hxoUi/iN3/hvTx0JbDwQ+zknIvSfJpHAYht9BaWt7Z3evvF85qB4eHddOqm1ncst4ixlpbDehjkuheQsFSt7NLKcqkbyTTO7meeeZWyeMfsJpxmNFR1qkglH0Vu9hUPStIpnJZoNaPWyEC5FNiFZQh5Wag9pXf2hYrrhGJqlzvSjMMC6oRcEkn1X6ueMZZRM64j2Pmiru4mIx8oxceGdIUmP90UgW7u8XBVXOTVXibyqKY7eezc3/sl6O6U1cCJ3lyDVbfpTmkqAh8/3JUFjOUE49UGaFn5WwMbWUoW+p4kuI1lfehPZVIwob0WMIZTiDc7iECK7hFu6hCS1gYOAF3uA9wOA1+FjWVQpWvZ3CHwWfP/0Hj9o=</latexit><latexit sha1_base64="uBaAhmIjBqmqrsAoa6NrouWu79c=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5stAzaWEkEEwPJEfY2e8mS/WJ3TghHfoaNhSK2/ho7/42b5ApNfDDweG+GmXmJEdxBGH4HpbX1jc2t8nZlZ3dv/6B6eNR2OrOUtagW2nYS4pjgirWAg2AdYxmRiWCPyfhm5j8+Meu4Vg8wMSyWZKh4yikBL3Xv+nnPSmy0mfartbAezoFXSVSQGirQ7Fe/egNNM8kUUEGc60ahgTgnFjgVbFrpZY4ZQsdkyLqeKiKZi/P5yVN85pUBTrX1pQDP1d8TOZHOTWTiOyWBkVv2ZuJ/XjeD9CrOuTIZMEUXi9JMYNB49j8ecMsoiIknhFrub8V0RCyh4FOq+BCi5ZdXSfuiHoX16D6sNa6LOMroBJ2icxShS9RAt6iJWogijZ7RK3oLIHgJ3oOPRWspKGaO0R8Enz89OZEz</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit><latexit sha1_base64="4dzpjWs9+JzsY1+1y4DpoxlkfqM=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL56kgv2A7VKyabYNTTYhyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzYsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR28hME9oikkvdjbGhnKW0ZZnltKs0xSLmtBOPb2d+54lqw2T6aCeKRgIPU5Ywgq2Twvt+3tMCKamm/WrNr/tzoFUSFKQGBZr96ldvIEkmaGoJx8aEga9slGNtGeF0WullhipMxnhIQ0dTLKiJ8vnJU3TmlAFKpHaVWjRXf0/kWBgzEbHrFNiOzLI3E//zwswm11HOUpVZmpLFoiTjyEo0+x8NmKbE8okjmGjmbkVkhDUm1qVUcSEEyy+vkvZFPfDrwcNlrXFTxFGGEziFcwjgChpwB01oAQEJz/AKb571Xrx372PRWvKKmWP4A+/zBz55kTc=</latexit>

individuals

Ngen
<latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit><latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit><latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit><latexit sha1_base64="nPPgmJSDs2GKkBn1hh2T5Y7wPck=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF08SwTxgs4TZyWwyZB7LzKwQlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXnHJmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirThLaI4kp3Y2woZ5K2LLOcdlNNsYg57cTj25nfeaLaMCUf7SSlkcBDyRJGsHVSeN/Pe1qgIZXTfrXm1/050CoJClKDAs1+9as3UCQTVFrCsTFh4Kc2yrG2jHA6rfQyQ1NMxnhIQ0clFtRE+fzkKTpzygAlSruSFs3V3xM5FsZMROw6BbYjs+zNxP+8MLPJdZQzmWaWSrJYlGQcWYVm/6MB05RYPnEEE83crYiMsMbEupQqLoRg+eVV0r6oB349eLisNW6KOMpwAqdwDgFcQQPuoAktIKDgGV7hzbPei/fufSxaS14xcwx/4H3+AB50kSI=</latexit>
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M1,M2,M3(GeV)
<latexit sha1_base64="JPXkkVaGNUJX70s8auDJrwT6Jak=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZKuiy6EI3hQr2Ae0wZNJMG5pkhiQjlKHgxl9x40IRt/6EO//GTNuFth64cDjnXu69J4gZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhteZ33ogUtFI3OtRTDyO+oKGFCNtJN8+qPnuac2vmDordTnSA8nTG9IcnxR8u+iUnQngInFnpAhmqPv2V7cX4YQToTFDSnVcJ9ZeiqSmmJFxoZsoEiM8RH3SMVQgTpSXTn4Yw2Oj9GAYSVNCw4n6eyJFXKkRD0xndqWa9zLxP6+T6PDSS6mIE00Eni4KEwZ1BLNAYI9KgjUbGYKwpOZWiAdIIqxNbFkI7vzLi6RZKbtO2b07L1avZnHkwSE4AiXgggtQBbegDhoAg0fwDF7Bm/VkvVjv1se0NWfNZvbBH1ifPwu7lds=</latexit><latexit sha1_base64="JPXkkVaGNUJX70s8auDJrwT6Jak=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZKuiy6EI3hQr2Ae0wZNJMG5pkhiQjlKHgxl9x40IRt/6EO//GTNuFth64cDjnXu69J4gZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhteZ33ogUtFI3OtRTDyO+oKGFCNtJN8+qPnuac2vmDordTnSA8nTG9IcnxR8u+iUnQngInFnpAhmqPv2V7cX4YQToTFDSnVcJ9ZeiqSmmJFxoZsoEiM8RH3SMVQgTpSXTn4Yw2Oj9GAYSVNCw4n6eyJFXKkRD0xndqWa9zLxP6+T6PDSS6mIE00Eni4KEwZ1BLNAYI9KgjUbGYKwpOZWiAdIIqxNbFkI7vzLi6RZKbtO2b07L1avZnHkwSE4AiXgggtQBbegDhoAg0fwDF7Bm/VkvVjv1se0NWfNZvbBH1ifPwu7lds=</latexit><latexit sha1_base64="JPXkkVaGNUJX70s8auDJrwT6Jak=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZKuiy6EI3hQr2Ae0wZNJMG5pkhiQjlKHgxl9x40IRt/6EO//GTNuFth64cDjnXu69J4gZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhteZ33ogUtFI3OtRTDyO+oKGFCNtJN8+qPnuac2vmDordTnSA8nTG9IcnxR8u+iUnQngInFnpAhmqPv2V7cX4YQToTFDSnVcJ9ZeiqSmmJFxoZsoEiM8RH3SMVQgTpSXTn4Yw2Oj9GAYSVNCw4n6eyJFXKkRD0xndqWa9zLxP6+T6PDSS6mIE00Eni4KEwZ1BLNAYI9KgjUbGYKwpOZWiAdIIqxNbFkI7vzLi6RZKbtO2b07L1avZnHkwSE4AiXgggtQBbegDhoAg0fwDF7Bm/VkvVjv1se0NWfNZvbBH1ifPwu7lds=</latexit><latexit sha1_base64="JPXkkVaGNUJX70s8auDJrwT6Jak=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZKuiy6EI3hQr2Ae0wZNJMG5pkhiQjlKHgxl9x40IRt/6EO//GTNuFth64cDjnXu69J4gZVdpxvq3c0vLK6lp+vbCxubW9Y+/uNVWUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhteZ33ogUtFI3OtRTDyO+oKGFCNtJN8+qPnuac2vmDordTnSA8nTG9IcnxR8u+iUnQngInFnpAhmqPv2V7cX4YQToTFDSnVcJ9ZeiqSmmJFxoZsoEiM8RH3SMVQgTpSXTn4Yw2Oj9GAYSVNCw4n6eyJFXKkRD0xndqWa9zLxP6+T6PDSS6mIE00Eni4KEwZ1BLNAYI9KgjUbGYKwpOZWiAdIIqxNbFkI7vzLi6RZKbtO2b07L1avZnHkwSE4AiXgggtQBbegDhoAg0fwDF7Bm/VkvVjv1se0NWfNZvbBH1ifPwu7lds=</latexit>

mHu ,mHd(GeV)
<latexit sha1_base64="WW6aUTsIIdTg9X7pT+iY0vnmsSY=">AAACCXicbZDLSsNAFIYn9VbrLerSzWARKkhJRNBl0YVdVrAXaEOYTKbt0JlJmJkIJWTrxldx40IRt76BO9/GSZuFtv4w8PGfc5hz/iBmVGnH+bZKK6tr6xvlzcrW9s7unr1/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3mNzk9e4DkYpG4l5PY+JxNBJ0SDHSxvJtyP206SfZ2RzCDNYGHOmx5Okt6WSnFd+uOnVnJrgMbgFVUKjl21+DMMIJJ0JjhpTqu06svRRJTTEjWWWQKBIjPEEj0jcoECfKS2eXZPDEOCEcRtI8oeHM/T2RIq7UlAemM99SLdZy879aP9HDKy+lIk40EXj+0TBhUEcwjwWGVBKs2dQAwpKaXSEeI4mwNuHlIbiLJy9D57zuOnX37qLauC7iKIMjcAxqwAWXoAGaoAXaAINH8AxewZv1ZL1Y79bHvLVkFTOH4I+szx8Iw5lA</latexit><latexit sha1_base64="WW6aUTsIIdTg9X7pT+iY0vnmsSY=">AAACCXicbZDLSsNAFIYn9VbrLerSzWARKkhJRNBl0YVdVrAXaEOYTKbt0JlJmJkIJWTrxldx40IRt76BO9/GSZuFtv4w8PGfc5hz/iBmVGnH+bZKK6tr6xvlzcrW9s7unr1/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3mNzk9e4DkYpG4l5PY+JxNBJ0SDHSxvJtyP206SfZ2RzCDNYGHOmx5Okt6WSnFd+uOnVnJrgMbgFVUKjl21+DMMIJJ0JjhpTqu06svRRJTTEjWWWQKBIjPEEj0jcoECfKS2eXZPDEOCEcRtI8oeHM/T2RIq7UlAemM99SLdZy879aP9HDKy+lIk40EXj+0TBhUEcwjwWGVBKs2dQAwpKaXSEeI4mwNuHlIbiLJy9D57zuOnX37qLauC7iKIMjcAxqwAWXoAGaoAXaAINH8AxewZv1ZL1Y79bHvLVkFTOH4I+szx8Iw5lA</latexit><latexit sha1_base64="WW6aUTsIIdTg9X7pT+iY0vnmsSY=">AAACCXicbZDLSsNAFIYn9VbrLerSzWARKkhJRNBl0YVdVrAXaEOYTKbt0JlJmJkIJWTrxldx40IRt76BO9/GSZuFtv4w8PGfc5hz/iBmVGnH+bZKK6tr6xvlzcrW9s7unr1/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3mNzk9e4DkYpG4l5PY+JxNBJ0SDHSxvJtyP206SfZ2RzCDNYGHOmx5Okt6WSnFd+uOnVnJrgMbgFVUKjl21+DMMIJJ0JjhpTqu06svRRJTTEjWWWQKBIjPEEj0jcoECfKS2eXZPDEOCEcRtI8oeHM/T2RIq7UlAemM99SLdZy879aP9HDKy+lIk40EXj+0TBhUEcwjwWGVBKs2dQAwpKaXSEeI4mwNuHlIbiLJy9D57zuOnX37qLauC7iKIMjcAxqwAWXoAGaoAXaAINH8AxewZv1ZL1Y79bHvLVkFTOH4I+szx8Iw5lA</latexit><latexit sha1_base64="WW6aUTsIIdTg9X7pT+iY0vnmsSY=">AAACCXicbZDLSsNAFIYn9VbrLerSzWARKkhJRNBl0YVdVrAXaEOYTKbt0JlJmJkIJWTrxldx40IRt76BO9/GSZuFtv4w8PGfc5hz/iBmVGnH+bZKK6tr6xvlzcrW9s7unr1/0FFRIjFp44hFshcgRRgVpK2pZqQXS4J4wEg3mNzk9e4DkYpG4l5PY+JxNBJ0SDHSxvJtyP206SfZ2RzCDNYGHOmx5Okt6WSnFd+uOnVnJrgMbgFVUKjl21+DMMIJJ0JjhpTqu06svRRJTTEjWWWQKBIjPEEj0jcoECfKS2eXZPDEOCEcRtI8oeHM/T2RIq7UlAemM99SLdZy879aP9HDKy+lIk40EXj+0TBhUEcwjwWGVBKs2dQAwpKaXSEeI4mwNuHlIbiLJy9D57zuOnX37qLauC7iKIMjcAxqwAWXoAGaoAXaAINH8AxewZv1ZL1Y79bHvLVkFTOH4I+szx8Iw5lA</latexit>

mQ̃1,2
,mQ̃3

(GeV)
<latexit sha1_base64="M3gEv8+gD/taUK9CT2Hj9jdDim0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTYgv2AJoTNdtou3U3C7kYoIf/Ei3/FiwdFxFv/jUnbg219MPB4b4aZeV7ImdKmOTHW1jc2t7ZzO/ndvf2Dw8LRcUsFkaTQpAEPZMcjCjjzoamZ5tAJJRDhcWh7o/vMbz+DVCzwn/Q4BEeQgc/6jBKdSm7hWrixrRnvQdxI3NgqV5OkjBfFyyTBJVsQPZQifoBWcpF3C0WzYk6BV4k1J0U0R90t/Ni9gEYCfE05UaprmaF2YiI1oxySvB0pCAkdkQF0U+oTAcqJp/8l+DxVergfyLR8jafq34mYCKXGwks7syvVspeJ/3ndSPdvnZj5YaTBp7NF/YhjHeAsLNxjEqjm45QQKll6K6ZDIgnVaaRZCNbyy6ukVa1YZsVqXBVrd/M4cugUnaESstANqqFHVEdNRNELekMf6NN4Nd6NL+N71rpmzGdO0AKMyS/hyKLT</latexit><latexit sha1_base64="M3gEv8+gD/taUK9CT2Hj9jdDim0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTYgv2AJoTNdtou3U3C7kYoIf/Ei3/FiwdFxFv/jUnbg219MPB4b4aZeV7ImdKmOTHW1jc2t7ZzO/ndvf2Dw8LRcUsFkaTQpAEPZMcjCjjzoamZ5tAJJRDhcWh7o/vMbz+DVCzwn/Q4BEeQgc/6jBKdSm7hWrixrRnvQdxI3NgqV5OkjBfFyyTBJVsQPZQifoBWcpF3C0WzYk6BV4k1J0U0R90t/Ni9gEYCfE05UaprmaF2YiI1oxySvB0pCAkdkQF0U+oTAcqJp/8l+DxVergfyLR8jafq34mYCKXGwks7syvVspeJ/3ndSPdvnZj5YaTBp7NF/YhjHeAsLNxjEqjm45QQKll6K6ZDIgnVaaRZCNbyy6ukVa1YZsVqXBVrd/M4cugUnaESstANqqFHVEdNRNELekMf6NN4Nd6NL+N71rpmzGdO0AKMyS/hyKLT</latexit><latexit sha1_base64="M3gEv8+gD/taUK9CT2Hj9jdDim0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTYgv2AJoTNdtou3U3C7kYoIf/Ei3/FiwdFxFv/jUnbg219MPB4b4aZeV7ImdKmOTHW1jc2t7ZzO/ndvf2Dw8LRcUsFkaTQpAEPZMcjCjjzoamZ5tAJJRDhcWh7o/vMbz+DVCzwn/Q4BEeQgc/6jBKdSm7hWrixrRnvQdxI3NgqV5OkjBfFyyTBJVsQPZQifoBWcpF3C0WzYk6BV4k1J0U0R90t/Ni9gEYCfE05UaprmaF2YiI1oxySvB0pCAkdkQF0U+oTAcqJp/8l+DxVergfyLR8jafq34mYCKXGwks7syvVspeJ/3ndSPdvnZj5YaTBp7NF/YhjHeAsLNxjEqjm45QQKll6K6ZDIgnVaaRZCNbyy6ukVa1YZsVqXBVrd/M4cugUnaESstANqqFHVEdNRNELekMf6NN4Nd6NL+N71rpmzGdO0AKMyS/hyKLT</latexit><latexit sha1_base64="M3gEv8+gD/taUK9CT2Hj9jdDim0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTYgv2AJoTNdtou3U3C7kYoIf/Ei3/FiwdFxFv/jUnbg219MPB4b4aZeV7ImdKmOTHW1jc2t7ZzO/ndvf2Dw8LRcUsFkaTQpAEPZMcjCjjzoamZ5tAJJRDhcWh7o/vMbz+DVCzwn/Q4BEeQgc/6jBKdSm7hWrixrRnvQdxI3NgqV5OkjBfFyyTBJVsQPZQifoBWcpF3C0WzYk6BV4k1J0U0R90t/Ni9gEYCfE05UaprmaF2YiI1oxySvB0pCAkdkQF0U+oTAcqJp/8l+DxVergfyLR8jafq34mYCKXGwks7syvVspeJ/3ndSPdvnZj5YaTBp7NF/YhjHeAsLNxjEqjm45QQKll6K6ZDIgnVaaRZCNbyy6ukVa1YZsVqXBVrd/M4cugUnaESstANqqFHVEdNRNELekMf6NN4Nd6NL+N71rpmzGdO0AKMyS/hyKLT</latexit>

mŨ1,2
,mŨ3

(GeV)
<latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="sfR1j8UCn5JHAFaD77VTbQQAcYU=">AAACFHicbZDNSgMxFIXv1L9aq1a3boJFqFDKTAV1KbjQZQX7A20ZMultG5rMDElGKMO8iRtfxY0LRcSdb+NM24VtPRD4OCch9x4vFFwb2/6xchubW9s7+d3CXnH/4LB0VGzpIFIMmywQgep4VKPgPjYNNwI7oUIqPYFtb3Kb5e0nVJoH/qOZhtiXdOTzIWfUpJZbupRu3DNcDDBuJm7sVOtJUiXL5kWSkEpPUjNWMr7DVnJecEtlu2bPRNbBWUAZFmq4pe/eIGCRRN8wQbXuOnZo+jFVhjOBSaEXaQwpm9ARdlP0qUTdj2f7JeQsdQZkGKj0+IbM3L8vYiq1nkovvZlNqVezzPwv60ZmeN2PuR9GBn02/2gYCWICkpVFBlwhM2KaAmWKp7MSNqaKMpNWmpXgrK68Dq16zbFrzoMNeTiBU6iAA1dwA/fQgCYweIZXeIcP68V6sz7ndeWsRW/HsCTr6xfzhKFR</latexit><latexit sha1_base64="sfR1j8UCn5JHAFaD77VTbQQAcYU=">AAACFHicbZDNSgMxFIXv1L9aq1a3boJFqFDKTAV1KbjQZQX7A20ZMultG5rMDElGKMO8iRtfxY0LRcSdb+NM24VtPRD4OCch9x4vFFwb2/6xchubW9s7+d3CXnH/4LB0VGzpIFIMmywQgep4VKPgPjYNNwI7oUIqPYFtb3Kb5e0nVJoH/qOZhtiXdOTzIWfUpJZbupRu3DNcDDBuJm7sVOtJUiXL5kWSkEpPUjNWMr7DVnJecEtlu2bPRNbBWUAZFmq4pe/eIGCRRN8wQbXuOnZo+jFVhjOBSaEXaQwpm9ARdlP0qUTdj2f7JeQsdQZkGKj0+IbM3L8vYiq1nkovvZlNqVezzPwv60ZmeN2PuR9GBn02/2gYCWICkpVFBlwhM2KaAmWKp7MSNqaKMpNWmpXgrK68Dq16zbFrzoMNeTiBU6iAA1dwA/fQgCYweIZXeIcP68V6sz7ndeWsRW/HsCTr6xfzhKFR</latexit><latexit sha1_base64="ZbtgzISc723AGpFTcTGg0k31u7o=">AAACH3icbVBNS8NAEN34WetX1KOXxSJUKCWpoB6LHvRYwbSFtoTNdtou3U3C7kYoIf/Ei3/FiwdFxFv/jUmbg219MPB4b4aZeV7ImdKWNTXW1jc2t7YLO8Xdvf2DQ/PouKmCSFJwaMAD2faIAs58cDTTHNqhBCI8Di1vfJf5rWeQigX+k56E0BNk6LMBo0SnkmteCTfuasb7EDuJG9uVWpJU8KJ4mSS43BVEj6SI76GZXBRds2RVrRnwKrFzUkI5Gq750+0HNBLga8qJUh3bCnUvJlIzyiEpdiMFIaFjMoROSn0iQPXi2X8JPk+VPh4EMi1f45n6dyImQqmJ8NLO7Eq17GXif14n0oObXsz8MNLg0/miQcSxDnAWFu4zCVTzSUoIlSy9FdMRkYTqNNIsBHv55VXSrFVtq2o/WqX6bR5HAZ2iM1RGNrpGdfSAGshBFL2gN/SBPo1X4934Mr7nrWtGPnOCFmBMfwHtrKLX</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit><latexit sha1_base64="Q2ha3JwXhCP+SO2eo11XuCJ+mKk=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJFfVY9KDHCvYDmhI222m7dDcJuxuhhPwTL/4VLx4UEW/9NyZtDrb1wcDjvRlm5rkBZ0qb5tTIra1vbG7ltws7u3v7B8XDo5byQ0mhSX3uy45LFHDmQVMzzaETSCDC5dB2x3ep334GqZjvPelJAD1Bhh4bMEp0IjnFK+FEtma8D1EzdiKrUovjCl4UL+IYl21B9EiK6B5a8XnBKZbMqjkDXiVWRkooQ8Mp/th9n4YCPE05UaprmYHuRURqRjnEBTtUEBA6JkPoJtQjAlQvmv0X47NE6eOBL5PyNJ6pfyciIpSaCDfpTK9Uy14q/ud1Qz246UXMC0INHp0vGoQcax+nYeE+k0A1nySEUMmSWzEdEUmoTiJNQ7CWX14lrVrVMqvW42WpfpvFkUcn6BSVkYWuUR09oAZqIope0Bv6QJ/Gq/FufBnf89ackc0cowUY01/u7KLb</latexit>

mD̃1,2
,mD̃3

(GeV)
<latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="O3QUD3vtcztPUSTJ1fkhn+MgMIg=">AAACFHicbZDNSgMxFIXv+Ftr1erWTbAIFUqZqaAuBQVdVrA/0JYhk962ocnMkGSEMsybuPFV3LhQRNz5Ns60XdjWA4GPcxJy7/FCwbWx7R9rbX1jc2s7t5PfLeztHxQPC00dRIphgwUiUG2PahTcx4bhRmA7VEilJ7DljW+yvPWESvPAfzSTEHuSDn0+4Iya1HKLF9KNu4aLPsa3iRs7lVqSVMiieZ4kpNyV1IyUjO+wmZzl3WLJrtpTkVVw5lCCuepu8bvbD1gk0TdMUK07jh2aXkyV4Uxgku9GGkPKxnSInRR9KlH34ul+CTlNnT4ZBCo9viFT9++LmEqtJ9JLb2ZT6uUsM//LOpEZXPVi7oeRQZ/NPhpEgpiAZGWRPlfIjJikQJni6ayEjaiizKSVZiU4yyuvQrNWdeyq82BDDo7hBMrgwCVcwz3UoQEMnuEV3uHDerHerM9ZXWvWvLcjWJD19Qu9IaEv</latexit><latexit sha1_base64="O3QUD3vtcztPUSTJ1fkhn+MgMIg=">AAACFHicbZDNSgMxFIXv+Ftr1erWTbAIFUqZqaAuBQVdVrA/0JYhk962ocnMkGSEMsybuPFV3LhQRNz5Ns60XdjWA4GPcxJy7/FCwbWx7R9rbX1jc2s7t5PfLeztHxQPC00dRIphgwUiUG2PahTcx4bhRmA7VEilJ7DljW+yvPWESvPAfzSTEHuSDn0+4Iya1HKLF9KNu4aLPsa3iRs7lVqSVMiieZ4kpNyV1IyUjO+wmZzl3WLJrtpTkVVw5lCCuepu8bvbD1gk0TdMUK07jh2aXkyV4Uxgku9GGkPKxnSInRR9KlH34ul+CTlNnT4ZBCo9viFT9++LmEqtJ9JLb2ZT6uUsM//LOpEZXPVi7oeRQZ/NPhpEgpiAZGWRPlfIjJikQJni6ayEjaiizKSVZiU4yyuvQrNWdeyq82BDDo7hBMrgwCVcwz3UoQEMnuEV3uHDerHerM9ZXWvWvLcjWJD19Qu9IaEv</latexit><latexit sha1_base64="jj/zGMrfQ0YFwiqD0iVFOM6Ouwg=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJBfVYVNBjBfsBTQib7bRdupuE3Y1QQv6JF/+KFw+KiLf+G5O2B9v6YODx3gwz87yQM6VNc2Lk1tY3Nrfy24Wd3b39g+LhUUsFkaTQpAEPZMcjCjjzoamZ5tAJJRDhcWh7o9vMbz+DVCzwn/Q4BEeQgc/6jBKdSm7xUrixrRnvQXyXuLFVqSVJBS+KF0mCy7YgeihFfA+t5LzgFktm1ZwCrxJrTkpojoZb/LF7AY0E+JpyolTXMkPtxERqRjkkBTtSEBI6IgPoptQnApQTT/9L8Fmq9HA/kGn5Gk/VvxMxEUqNhZd2ZleqZS8T//O6ke5fOzHzw0iDT2eL+hHHOsBZWLjHJFDNxykhVLL0VkyHRBKq00izEKzll1dJq1a1zKr1aJbqN/M48ugEnaIystAVqqMH1EBNRNELekMf6NN4Nd6NL+N71poz5jPHaAHG5Be106K1</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit><latexit sha1_base64="WqrA9gvPOJBOK6gzwzNPoj0ohC4=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LCnqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+3E6K5</latexit>

mL̃1,2
,mL̃3

(GeV)
<latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="MMu4lV3FO91sJARINcuYt4SgJao=">AAACFHicbZDNSgMxFIXv+Ftr1erWTbAIFUqZqaAuBRe6cFHB/kBbhkx624YmM0OSEcowb+LGV3HjQhFx59s403ZhWw8EPs5JyL3HCwXXxrZ/rLX1jc2t7dxOfrewt39QPCw0dRAphg0WiEC1PapRcB8bhhuB7VAhlZ7Alje+yfLWEyrNA//RTELsSTr0+YAzalLLLV5IN+4aLvoY3ydu7FRqSVIhi+Z5kpByV1IzUjK+xWZylneLJbtqT0VWwZlDCeaqu8Xvbj9gkUTfMEG17jh2aHoxVYYzgUm+G2kMKRvTIXZS9KlE3Yun+yXkNHX6ZBCo9PiGTN2/L2IqtZ5IL72ZTamXs8z8L+tEZnDVi7kfRgZ9NvtoEAliApKVRfpcITNikgJliqezEjaiijKTVpqV4CyvvArNWtWxq86DDTk4hhMogwOXcA13UIcGMHiGV3iHD+vFerM+Z3WtWfPejmBB1tcv1rmhPw==</latexit><latexit sha1_base64="MMu4lV3FO91sJARINcuYt4SgJao=">AAACFHicbZDNSgMxFIXv+Ftr1erWTbAIFUqZqaAuBRe6cFHB/kBbhkx624YmM0OSEcowb+LGV3HjQhFx59s403ZhWw8EPs5JyL3HCwXXxrZ/rLX1jc2t7dxOfrewt39QPCw0dRAphg0WiEC1PapRcB8bhhuB7VAhlZ7Alje+yfLWEyrNA//RTELsSTr0+YAzalLLLV5IN+4aLvoY3ydu7FRqSVIhi+Z5kpByV1IzUjK+xWZylneLJbtqT0VWwZlDCeaqu8Xvbj9gkUTfMEG17jh2aHoxVYYzgUm+G2kMKRvTIXZS9KlE3Yun+yXkNHX6ZBCo9PiGTN2/L2IqtZ5IL72ZTamXs8z8L+tEZnDVi7kfRgZ9NvtoEAliApKVRfpcITNikgJliqezEjaiijKTVpqV4CyvvArNWtWxq86DDTk4hhMogwOXcA13UIcGMHiGV3iHD+vFerM+Z3WtWfPejmBB1tcv1rmhPw==</latexit><latexit sha1_base64="kRdTfuokNY/7HXylrO+S4fqxzHs=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJBfVY9KAHDxXsBzQhbLbTduluEnY3Qgn5J178K148KCLe+m9M2h5s64OBx3szzMzzQs6UNs2JkVtb39jcym8Xdnb39g+Kh0ctFUSSQpMGPJAdjyjgzIemZppDJ5RAhMeh7Y1uM7/9DFKxwH/S4xAcQQY+6zNKdCq5xUvhxrZmvAfxQ+LGVqWWJBW8KF4kCS7bguihFPEdtJLzglssmVVzCrxKrDkpoTkabvHH7gU0EuBryolSXcsMtRMTqRnlkBTsSEFI6IgMoJtSnwhQTjz9L8FnqdLD/UCm5Ws8Vf9OxEQoNRZe2pldqZa9TPzP60a6f+3EzA8jDT6dLepHHOsAZ2HhHpNANR+nhFDJ0lsxHRJJqE4jzUKwll9eJa1a1TKr1qNZqt/M48ijE3SKyshCV6iO7lEDNRFFL+gNfaBP49V4N76M71lrzpjPHKMFGJNf0BuixQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit><latexit sha1_base64="ak6OJ4DW3uKflkcvdIQo3qd/YT0=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LHvTgoYL9gLaEzWbSLt1Nwu5GKCH/xIt/xYsHRcRb/41J24NtfTDweG+GmXlOyJnSpjk2VlbX1jc2c1v57Z3dvf3CwWFTBZGk0KABD2TbIQo486GhmebQDiUQ4XBoOcPbzG89g1Qs8J/0KISeIH2feYwSnUp24VLYcVcz7kL8kNixVa4mSRnPi+dJgktdQfRAivgOmslZ3i4UzYo5AV4m1owU0Qx1u/DTdQMaCfA15USpjmWGuhcTqRnlkOS7kYKQ0CHpQyelPhGgevHkvwSfpoqLvUCm5Ws8Uf9OxEQoNRJO2pldqRa9TPzP60Tau+7FzA8jDT6dLvIijnWAs7CwyyRQzUcpIVSy9FZMB0QSqtNIsxCsxZeXSbNascyK9XhRrN3M4sihY3SCSshCV6iG7lEdNRBFL+gNfaBP49V4N76M72nrijGbOUJzMMa/0VuiyQ==</latexit>

mẼ1,2
,mẼ3

(GeV)
<latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="7ntOkMih7ZQ5HMdbjmdSgUkDpKo=">AAACFHicbZDNSgMxFIXv+Ftr1erWTbAIFUqZqaAuBRFdVrA/0JYhk962ocnMkGSEMsybuPFV3LhQRNz5Ns60XdjWA4GPcxJy7/FCwbWx7R9rbX1jc2s7t5PfLeztHxQPC00dRIphgwUiUG2PahTcx4bhRmA7VEilJ7DljW+yvPWESvPAfzSTEHuSDn0+4Iya1HKLF9KNu4aLPsa3iRs7lVqSVMiieZ4kpNyV1IyUjO+wmZzl3WLJrtpTkVVw5lCCuepu8bvbD1gk0TdMUK07jh2aXkyV4Uxgku9GGkPKxnSInRR9KlH34ul+CTlNnT4ZBCo9viFT9++LmEqtJ9JLb2ZT6uUsM//LOpEZXPVi7oeRQZ/NPhpEgpiAZGWRPlfIjJikQJni6ayEjaiizKSVZiU4yyuvQrNWdeyq82BDDo7hBMrgwCVcwz3UoQEMnuEV3uHDerHerM9ZXWvWvLcjWJD19QvAVKEx</latexit><latexit sha1_base64="7ntOkMih7ZQ5HMdbjmdSgUkDpKo=">AAACFHicbZDNSgMxFIXv+Ftr1erWTbAIFUqZqaAuBRFdVrA/0JYhk962ocnMkGSEMsybuPFV3LhQRNz5Ns60XdjWA4GPcxJy7/FCwbWx7R9rbX1jc2s7t5PfLeztHxQPC00dRIphgwUiUG2PahTcx4bhRmA7VEilJ7DljW+yvPWESvPAfzSTEHuSDn0+4Iya1HKLF9KNu4aLPsa3iRs7lVqSVMiieZ4kpNyV1IyUjO+wmZzl3WLJrtpTkVVw5lCCuepu8bvbD1gk0TdMUK07jh2aXkyV4Uxgku9GGkPKxnSInRR9KlH34ul+CTlNnT4ZBCo9viFT9++LmEqtJ9JLb2ZT6uUsM//LOpEZXPVi7oeRQZ/NPhpEgpiAZGWRPlfIjJikQJni6ayEjaiizKSVZiU4yyuvQrNWdeyq82BDDo7hBMrgwCVcwz3UoQEMnuEV3uHDerHerM9ZXWvWvLcjWJD19QvAVKEx</latexit><latexit sha1_base64="cm00DOE+3L+e4JJ6lZ51Ia32DoA=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahQilJBfVYFNFjBfsBTQib7bRdupuE3Y1QQv6JF/+KFw+KiLf+G5O2B9v6YODx3gwz87yQM6VNc2Lk1tY3Nrfy24Wd3b39g+LhUUsFkaTQpAEPZMcjCjjzoamZ5tAJJRDhcWh7o9vMbz+DVCzwn/Q4BEeQgc/6jBKdSm7xUrixrRnvQXyXuLFVqSVJBS+KF0mCy7YgeihFfA+t5LzgFktm1ZwCrxJrTkpojoZb/LF7AY0E+JpyolTXMkPtxERqRjkkBTtSEBI6IgPoptQnApQTT/9L8Fmq9HA/kGn5Gk/VvxMxEUqNhZd2ZleqZS8T//O6ke5fOzHzw0iDT2eL+hHHOsBZWLjHJFDNxykhVLL0VkyHRBKq00izEKzll1dJq1a1zKr1aJbqN/M48ugEnaIystAVqqMH1EBNRNELekMf6NN4Nd6NL+N71poz5jPHaAHG5Be5HKK3</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit><latexit sha1_base64="8o8BWOdX/5MjE5X7HkJAvB7Kgc8=">AAACH3icbVBNS8NAEN34WetX1aOXxSJUKCWpoh6LInqsYD+gLWGzmbRLd5OwuxFKyD/x4l/x4kER8dZ/Y9L2YFsfDDzem2FmnhNyprRpjo2V1bX1jc3cVn57Z3dvv3Bw2FRBJCk0aMAD2XaIAs58aGimObRDCUQ4HFrO8DbzW88gFQv8Jz0KoSdI32ceo0Snkl24FHbc1Yy7EN8ldmyVq0lSxvPieZLgUlcQPZAivodmcpa3C0WzYk6Al4k1I0U0Q90u/HTdgEYCfE05UapjmaHuxURqRjkk+W6kICR0SPrQSalPBKhePPkvwaep4mIvkGn5Gk/UvxMxEUqNhJN2ZleqRS8T//M6kfauezHzw0iDT6eLvIhjHeAsLOwyCVTzUUoIlSy9FdMBkYTqNNIsBGvx5WXSrFYss2I9XhRrN7M4cugYnaASstAVqqEHVEcNRNELekMf6NN4Nd6NL+N72rpizGaO0ByM8S+6XKK7</latexit>

At, Ab, A⌧ (TeV)
<latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="MHsyL6GnuZ0nk/IAD6VUzRKuZhM=">AAAB/nicbVA9SwNBEJ2LXzFGPW1tFoMQQcKdjZaKjWWEfEFyHHubvWTJ3ge7c0I40tr4V2wsFPFn2Plv3EtSaOKDGR7vzbIzL0il0Og431ZpY3Nre6e8W9mr7h8c2kfVjk4yxXibJTJRvYBqLkXM2yhQ8l6qOI0CybvB5K7wu49caZHELZym3IvoKBahYBSN5Nvk1scL04KiDZBmpD6IKI5VlLd4Z3Ze8e2a03DmIOvEXZIaLNH07a/BMGFZxGNkkmrdd50UvZwqFEzyWWWQaZ5SNqEj3jc0phHXXj6/ZEbOjDIkYaJMxUjm6u8XOY20nkaBmSy21KteIf7n9TMMr71cxGmGPGaLj8JMEkxIEQsZCsUZyqkhlClhdiVsTBVlaMIrQnBXT14nncuG6zTcBwfKcAKnUAcXruAG7qEJbWDwBC/wBu/Ws/VqfSziKlnL3I7hD6zPH+giltI=</latexit><latexit sha1_base64="MHsyL6GnuZ0nk/IAD6VUzRKuZhM=">AAAB/nicbVA9SwNBEJ2LXzFGPW1tFoMQQcKdjZaKjWWEfEFyHHubvWTJ3ge7c0I40tr4V2wsFPFn2Plv3EtSaOKDGR7vzbIzL0il0Og431ZpY3Nre6e8W9mr7h8c2kfVjk4yxXibJTJRvYBqLkXM2yhQ8l6qOI0CybvB5K7wu49caZHELZym3IvoKBahYBSN5Nvk1scL04KiDZBmpD6IKI5VlLd4Z3Ze8e2a03DmIOvEXZIaLNH07a/BMGFZxGNkkmrdd50UvZwqFEzyWWWQaZ5SNqEj3jc0phHXXj6/ZEbOjDIkYaJMxUjm6u8XOY20nkaBmSy21KteIf7n9TMMr71cxGmGPGaLj8JMEkxIEQsZCsUZyqkhlClhdiVsTBVlaMIrQnBXT14nncuG6zTcBwfKcAKnUAcXruAG7qEJbWDwBC/wBu/Ws/VqfSziKlnL3I7hD6zPH+giltI=</latexit><latexit sha1_base64="xtT/yGkkE69Xx7/mh9RozPP5/PQ=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgVpCRudFl147JCX9CEMJlO26GTSZi5EUro1o2/4saFIm79A3f+jZM2C209MJfDOfcy954wEVyD43xbK6tr6xubpa3y9s7u3r59cNjWcaooa9FYxKobEs0El6wFHATrJoqRKBSsE45vc7/zwJTmsWzCJGF+RIaSDzglYKTAxtcBnJsS5sUDkuKqFxEYqShrsvb0rBzYFafmzICXiVuQCirQCOwvrx/TNGISqCBa91wnAT8jCjgVbFr2Us0SQsdkyHqGShIx7WezS6b41Ch9PIiVeRLwTP09kZFI60kUms58S73o5eJ/Xi+FwZWfcZmkwCSdfzRIBYYY57HgPleMgpgYQqjiZldMR0QRCia8PAR38eRl0r6ouU7NvXcq9ZsijhI6Rieoilx0ieroDjVQC1H0iJ7RK3qznqwX6936mLeuWMXMEfoD6/MHcdeYQg==</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit><latexit sha1_base64="vPpAz8Myge7KE2l2ecuy/l3hpGY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICURQZdVNy4r9AVNCJPppB06eTBzI5TQrRt/xY0LRdz6B+78GydtFtp6YC6Hc+5l7j1+IrgCy/o2Siura+sb5c3K1vbO7p65f9BRcSopa9NYxLLnE8UEj1gbOAjWSyQjoS9Y1x/f5n73gUnF46gFk4S5IRlGPOCUgJY8E197cKaLnxcHSIprTkhgJMOsxTrT04pnVq26NQNeJnZBqqhA0zO/nEFM05BFQAVRqm9bCbgZkcCpYNOKkyqWEDomQ9bXNCIhU242u2SKT7QywEEs9YsAz9TfExkJlZqEvu7Mt1SLXi7+5/VTCK7cjEdJCiyi84+CVGCIcR4LHnDJKIiJJoRKrnfFdEQkoaDDy0OwF09eJp3zum3V7fuLauOmiKOMjtAxqiEbXaIGukNN1EYUPaJn9IrejCfjxXg3PuatJaOYOUR/YHz+AHMXmEY=</latexit>

tan�
<latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9jgoIIYiH7F2DV4JOhguNj9iIPU=">AAAB53icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygm2FmaFk0kwbmkmG5I5Qhj6GGxeK+EbufBszbRfaeiDwcU5C7j1JLoVF3//2alvbO7t79f3GQfPw6Lh10uxbXRjGe0xLbZ4SarkUivdQoORPueE0SyQfJNO7Kh88c2OFVo84y3mc0bESqWAUnRVGSBWJEo60MWy1/Y6/ENmEYAVtWKk7bH1FI82KjCtkklobBn6OcUkNCib5vBEVlueUTemYhw4VzbiNy8XIc3LhnBFJtXFHIVm4v1+UNLN2liXuZkZxYtezyvwvCwtMb+JSqLxArtjyo7SQBDWp9icjYThDOXNAmRFuVsIm1FCGrqWqhGB95U3oX3UCvxM8+FCHMziHSwjgGm7hHrrQAwYaXuAN3j30Xr2PZV01b9XbKfyR9/kDK4GPTA==</latexit><latexit sha1_base64="9jgoIIYiH7F2DV4JOhguNj9iIPU=">AAAB53icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygm2FmaFk0kwbmkmG5I5Qhj6GGxeK+EbufBszbRfaeiDwcU5C7j1JLoVF3//2alvbO7t79f3GQfPw6Lh10uxbXRjGe0xLbZ4SarkUivdQoORPueE0SyQfJNO7Kh88c2OFVo84y3mc0bESqWAUnRVGSBWJEo60MWy1/Y6/ENmEYAVtWKk7bH1FI82KjCtkklobBn6OcUkNCib5vBEVlueUTemYhw4VzbiNy8XIc3LhnBFJtXFHIVm4v1+UNLN2liXuZkZxYtezyvwvCwtMb+JSqLxArtjyo7SQBDWp9icjYThDOXNAmRFuVsIm1FCGrqWqhGB95U3oX3UCvxM8+FCHMziHSwjgGm7hHrrQAwYaXuAN3j30Xr2PZV01b9XbKfyR9/kDK4GPTA==</latexit><latexit sha1_base64="nFtfn6fMvpwICaVLDX435C/fF7g=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0m86LHoxWMF+wFNKJPtpl262YTdiVBCf4YXD4p49dd489+4aXPQ1gcDj/dmmJkXplIYdN1vp7KxubW9U92t7e0fHB7Vj0+6Jsk04x2WyET3QzBcCsU7KFDyfqo5xKHkvXB6V/i9J66NSNQjzlIexDBWIhIM0EoDH0FRP+QItWG94TbdBeg68UrSICXaw/qXP0pYFnOFTIIxA89NMchBo2CSz2t+ZngKbApjPrBUQcxNkC9OntMLq4xolGhbCulC/T2RQ2zMLA5tZww4MateIf7nDTKMboJcqDRDrthyUZRJigkt/qcjoTlDObMEmBb2VsomoIGhTakIwVt9eZ10r5qe2/Qe3EbrtoyjSs7IObkkHrkmLXJP2qRDGEnIM3klbw46L86787FsrTjlzCn5A+fzB2WKkKU=</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit><latexit sha1_base64="V9jgs8ngfNj/IZ7ffs1AEW0lXgE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthaaUDbbTbt0sxt2J0IJ/RlePCji1V/jzX9j0uagrQ8GHu/NMDMvTKSw6LrfTmVtfWNzq7pd29nd2z+oHx51rU4N4x2mpTa9kFouheIdFCh5LzGcxqHkj+HktvAfn7ixQqsHnCY8iOlIiUgwirnU95Eq4occaW1Qb7hNdw6ySrySNKBEe1D/8oeapTFXyCS1tu+5CQYZNSiY5LOan1qeUDahI97PqaIxt0E2P3lGznJlSCJt8lJI5urviYzG1k7jMO+MKY7tsleI/3n9FKPrIBMqSZErtlgUpZKgJsX/ZCgMZyinOaHMiPxWwsbUUIZ5SkUI3vLLq6R70fTcpnd/2WjdlHFU4QRO4Rw8uIIW3EEbOsBAwzO8wpuDzovz7nwsWitOOXMMf+B8/gBmypCp</latexit>

Parameter Range

[50,10000]
[50,10000]
[50,10000]
[50,10000]
[50,10000]
[50,10000]
[50,10000]

[-10,10]
[2,62]

h
↵EM(mZ)

MS
i�1

<latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="m0I1zvmEwYRE8Twpo4j9Q+ql920=">AAACGnicbVBNS8NAFHzxs9aq1auXoAh6sCRe9OBBEMFLQdGq2KRhs920i7tJ2H0RypI/48W/4sWDIoL/xk3twa+BhWFm39udiXPBNXrehzM1PTM7N19bqC82lpZXmquNK50VirIOzUSmbmKimeAp6yBHwW5yxYiMBbuO744r//qeKc2z9BJHOQslGaQ84ZSglaLmYSBYgt2AiHxIIhNIgkMlzUm7LLdldLvTM0Fm56v1pn1RloHigyGGPbPrl/Wouem1vDHcv8SfkE2Y4Cxqvgb9jBaSpUgF0brrezmGhijkVLCyHhSa5YTekQHrWpoSyXRoxilLd8sqfTfJlD0pumP1+4QhUuuRjO3NKoX+7VXif163wOQgNDzNC2Qp/XooKYSLmVtV5va5YhTFyBJCFbd/demQKELRFluV4P+O/Jdc7bV8r+Wfe1CDddiAbfBhH47gFM6gAxQe4Ale4NV5dJ6dt6+6ppxJb2vwA877Jx6VpLc=</latexit><latexit sha1_base64="m0I1zvmEwYRE8Twpo4j9Q+ql920=">AAACGnicbVBNS8NAFHzxs9aq1auXoAh6sCRe9OBBEMFLQdGq2KRhs920i7tJ2H0RypI/48W/4sWDIoL/xk3twa+BhWFm39udiXPBNXrehzM1PTM7N19bqC82lpZXmquNK50VirIOzUSmbmKimeAp6yBHwW5yxYiMBbuO744r//qeKc2z9BJHOQslGaQ84ZSglaLmYSBYgt2AiHxIIhNIgkMlzUm7LLdldLvTM0Fm56v1pn1RloHigyGGPbPrl/Wouem1vDHcv8SfkE2Y4Cxqvgb9jBaSpUgF0brrezmGhijkVLCyHhSa5YTekQHrWpoSyXRoxilLd8sqfTfJlD0pumP1+4QhUuuRjO3NKoX+7VXif163wOQgNDzNC2Qp/XooKYSLmVtV5va5YhTFyBJCFbd/demQKELRFluV4P+O/Jdc7bV8r+Wfe1CDddiAbfBhH47gFM6gAxQe4Ale4NV5dJ6dt6+6ppxJb2vwA877Jx6VpLc=</latexit><latexit sha1_base64="g12rcyqdYavHNI9Vuoq/pHKmiS4="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit><latexit sha1_base64="dY5pfhVXv+s0VlfsVZJazPwrmcY="></latexit>

↵S(mZ)
MS

<latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="XM6FrVSV2Y2jSWZOp/z1ZN5qX/k=">AAACB3icbVC7TsMwFL0pr1IKBFaWiAqpXaqEBUYkFhakIuhDNCFyXKe1ajuR7SBVUb+BhV9hYQAh/oCNv8FpO0DLka50dM699r0nShlV2nW/rdLa+sbmVnm7slPd3du3D6odlWQSkzZOWCJ7EVKEUUHammpGeqkkiEeMdKPxZeF3H4lUNBF3epKSgKOhoDHFSBsptBs+YukIhbnPkR5Jnt9Op3Ue3jcecj8xg8W7+bURK6Fdc5vuDM4q8RakBgu0QvvLHyQ440RozJBSfc9NdZAjqSlmZFrxM0VShMdoSPqGCsSJCvLZSVPnxCgDJ06kKaGdmfp7IkdcqQmPTGexuFr2CvE/r5/p+DzIqUgzTQSefxRnzNGJU+TjDKgkWLOJIQhLanZ18AhJhLVJsQjBWz55lXROm57b9G5cKMMRHEMdPDiDC7iCFrQBwxO8wBu8W8/Wq/Uxj6tkLXI7hD+wPn8AVnyc4A==</latexit><latexit sha1_base64="XM6FrVSV2Y2jSWZOp/z1ZN5qX/k=">AAACB3icbVC7TsMwFL0pr1IKBFaWiAqpXaqEBUYkFhakIuhDNCFyXKe1ajuR7SBVUb+BhV9hYQAh/oCNv8FpO0DLka50dM699r0nShlV2nW/rdLa+sbmVnm7slPd3du3D6odlWQSkzZOWCJ7EVKEUUHammpGeqkkiEeMdKPxZeF3H4lUNBF3epKSgKOhoDHFSBsptBs+YukIhbnPkR5Jnt9Op3Ue3jcecj8xg8W7+bURK6Fdc5vuDM4q8RakBgu0QvvLHyQ440RozJBSfc9NdZAjqSlmZFrxM0VShMdoSPqGCsSJCvLZSVPnxCgDJ06kKaGdmfp7IkdcqQmPTGexuFr2CvE/r5/p+DzIqUgzTQSefxRnzNGJU+TjDKgkWLOJIQhLanZ18AhJhLVJsQjBWz55lXROm57b9G5cKMMRHEMdPDiDC7iCFrQBwxO8wBu8W8/Wq/Uxj6tkLXI7hD+wPn8AVnyc4A==</latexit><latexit sha1_base64="WugOhNBMZu3cFdmQ7SvC6UCpnBY=">AAACEnicbVC7TsMwFHXKq5RXgJHFokJqlyphgbGChQWpCNoimhA5rtNatePIdpCqqN/Awq+wMIAQKxMbf4PTZoCWI1k6Ovee63tPmDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t3rKJFKTNpYMCFvQ6QIozFpa6oZuU0kQTxkpBuOzvN694FIRUV8o8cJ8TkaxDSiGGkjBXbdQywZoiDzONJDybPryaTGg7v6feYJY8znZpdGrAR21Wk4U8BF4hakCgq0AvvL6wucchJrzJBSPddJtJ8hqSlmZFLxUkUShEdoQHqGxogT5WfTkybwyCh9GAlpXqzhVP3tyBBXasxD05kvruZrufhfrZfq6NTPaJykmsR49lGUMqgFzPOBfSoJ1mxsCMKSml0hHiKJsDYp5iG48ycvks5xw3Ua7pVTbZ4VcZTBATgENeCCE9AEF6AF2gCDR/AMXsGb9WS9WO/Wx6y1ZBWeffAH1ucPIZCeWQ==</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit><latexit sha1_base64="U2nL1KvpkBpnhwPEKSvVVq2IGjU=">AAACEnicbVC7TsMwFHXKq5RXgJElokJqlypBSDBWsLAgFUEfogmR4zqtVTuObAepivINLPwKCwMIsTKx8Tc4bQZoOZKlo3Pvub73BDElUtn2t1FaWl5ZXSuvVzY2t7Z3zN29juSJQLiNOOWiF0CJKYlwWxFFcS8WGLKA4m4wvsjr3QcsJOHRrZrE2GNwGJGQIKi05Jt1F9J4BP3UZVCNBEtvsqzG/Lv6fepybcznpldarPhm1W7YU1iLxClIFRRo+eaXO+AoYThSiEIp+44dKy+FQhFEcVZxE4ljiMZwiPuaRpBh6aXTkzLrSCsDK+RCv0hZU/W3I4VMygkLdGe+uJyv5eJ/tX6iwjMvJVGcKByh2UdhQi3FrTwfa0AERopONIFIEL2rhUZQQKR0inkIzvzJi6Rz3HDshnN9Um2eF3GUwQE4BDXggFPQBJegBdoAgUfwDF7Bm/FkvBjvxsestWQUnn3wB8bnDyLQnl0=</latexit>

mb(GeV)
<latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="xRXwpGhrITLT42+az0NDe8saksk=">AAAB8XicbVBNSwMxFHxbv2qtuurRS7AI9VJ2vehR8KDHCvYD2mXJptk2NMkuSVZYlvpXvHhQxD/jzX9jtu1BWwcCw8x7vMlEKWfaeN63U9nY3Nreqe7W9ur7B4fuUb2rk0wR2iEJT1Q/wppyJmnHMMNpP1UUi4jTXjS9Lf3eE1WaJfLR5CkNBB5LFjOCjZVC90SEEWoOBTYTJYo72p1d1EK34bW8OdA68ZekAUu0Q/drOEpIJqg0hGOtB76XmqDAyjDC6aw2zDRNMZniMR1YKrGgOijm4Wfo3CojFCfKPmnQXP29UWChdS4iO1mm1KteKf7nDTITXwcFk2lmqCSLQ3HGkUlQ2QQaMUWJ4bklmChmsyIywQoTY/sqS/BXv7xOupct32v5Dx5U4RTOoAk+XMEN3EMbOkAghxd4g3fn2Xl1PhZ1VZxlb8fwB87nDwfnkoo=</latexit><latexit sha1_base64="xRXwpGhrITLT42+az0NDe8saksk=">AAAB8XicbVBNSwMxFHxbv2qtuurRS7AI9VJ2vehR8KDHCvYD2mXJptk2NMkuSVZYlvpXvHhQxD/jzX9jtu1BWwcCw8x7vMlEKWfaeN63U9nY3Nreqe7W9ur7B4fuUb2rk0wR2iEJT1Q/wppyJmnHMMNpP1UUi4jTXjS9Lf3eE1WaJfLR5CkNBB5LFjOCjZVC90SEEWoOBTYTJYo72p1d1EK34bW8OdA68ZekAUu0Q/drOEpIJqg0hGOtB76XmqDAyjDC6aw2zDRNMZniMR1YKrGgOijm4Wfo3CojFCfKPmnQXP29UWChdS4iO1mm1KteKf7nDTITXwcFk2lmqCSLQ3HGkUlQ2QQaMUWJ4bklmChmsyIywQoTY/sqS/BXv7xOupct32v5Dx5U4RTOoAk+XMEN3EMbOkAghxd4g3fn2Xl1PhZ1VZxlb8fwB87nDwfnkoo=</latexit><latexit sha1_base64="ey0ickBM9RrC+F3D/h4AkGb0A+4=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiRudFl0ocsK9gFtCJPpTTt0ZhJmJkII9VfcuFDErR/izr8xabPQ1gMDh3Pu5Z45QcyZNo7zba2tb2xubVd2qrt7+weH9tFxV0eJotChEY9UPyAaOJPQMcxw6McKiAg49ILpTeH3HkFpFskHk8bgCTKWLGSUmFzy7ZrwA9wYCmImSmS30J2dV3277jSdOfAqcUtSRyXavv01HEU0ESAN5UTrgevExsuIMoxymFWHiYaY0CkZwyCnkgjQXjYPP8NnuTLCYaTyJw2eq783MiK0TkWQTxYp9bJXiP95g8SEV17GZJwYkHRxKEw4NhEumsAjpoAanuaEUMXyrJhOiCLU5H0VJbjLX14l3Yum6zTde6feui7rqKATdIoayEWXqIXuUBt1EEUpekav6M16sl6sd+tjMbpmlTs19AfW5w9kPJPt</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit><latexit sha1_base64="LUJWzRLXJA6BwBgK4SqSfK9uqSc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KvwA1QcC64kU2S3tzM4qvl1zGs4caJW4BalBgZZvfw2GEUkEDTXhWKm+68Tay7DUjHA6qwwSRWNMpnhM+4aGWFDlZfPwM3RqlCEaRdK8UKO5+nsjw0KpVARmMk+plr1c/M/rJ3p05WUsjBNNQ7I4NEo40hHKm0BDJinRPDUEE8lMVkQmWGKiTV95Ce7yl1dJ57zhOg33/qLWvC7qKMMxnEAdXLiEJtxBC9pAIIVneIU368l6sd6tj8VoySp2qvAH1ucPZXyT8Q==</latexit>

mt(GeV)
<latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="PKTgMWVvtIKkOXdlppDgY4xh2vQ=">AAAB8XicbVBNSwMxFHxbv2qtuurRS7AI9VJ2vehR8KDHCvYD2mXJptk2NMkuSVZYlvpXvHhQxD/jzX9jtu1BWwcCw8x7vMlEKWfaeN63U9nY3Nreqe7W9ur7B4fuUb2rk0wR2iEJT1Q/wppyJmnHMMNpP1UUi4jTXjS9Lf3eE1WaJfLR5CkNBB5LFjOCjZVC90SEBjWHApuJEsUd7c4uaqHb8FreHGid+EvSgCXaofs1HCUkE1QawrHWA99LTVBgZRjhdFYbZpqmmEzxmA4slVhQHRTz8DN0bpURihNlnzRorv7eKLDQOheRnSxT6lWvFP/zBpmJr4OCyTQzVJLFoTjjyCSobAKNmKLE8NwSTBSzWRGZYIWJsX2VJfirX14n3cuW77X8Bw+qcApn0AQfruAG7qENHSCQwwu8wbvz7Lw6H4u6Ks6yt2P4A+fzByOJkpw=</latexit><latexit sha1_base64="PKTgMWVvtIKkOXdlppDgY4xh2vQ=">AAAB8XicbVBNSwMxFHxbv2qtuurRS7AI9VJ2vehR8KDHCvYD2mXJptk2NMkuSVZYlvpXvHhQxD/jzX9jtu1BWwcCw8x7vMlEKWfaeN63U9nY3Nreqe7W9ur7B4fuUb2rk0wR2iEJT1Q/wppyJmnHMMNpP1UUi4jTXjS9Lf3eE1WaJfLR5CkNBB5LFjOCjZVC90SEBjWHApuJEsUd7c4uaqHb8FreHGid+EvSgCXaofs1HCUkE1QawrHWA99LTVBgZRjhdFYbZpqmmEzxmA4slVhQHRTz8DN0bpURihNlnzRorv7eKLDQOheRnSxT6lWvFP/zBpmJr4OCyTQzVJLFoTjjyCSobAKNmKLE8NwSTBSzWRGZYIWJsX2VJfirX14n3cuW77X8Bw+qcApn0AQfruAG7qENHSCQwwu8wbvz7Lw6H4u6Ks6yt2P4A+fzByOJkpw=</latexit><latexit sha1_base64="6Y97uKb5AI+bWP+fSPAor66moUc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSLUTUnc6LLoQpcV7APaECbTSTt0ZhJmJkII9VfcuFDErR/izr8xabPQ1gMDh3Pu5Z45QcyZNo7zba2tb2xubVd2qrt7+weH9tFxV0eJIrRDIh6pfoA15UzSjmGG036sKBYBp71gelP4vUeqNIvkg0lj6gk8lixkBJtc8u2a8A1qDAU2EyWyW9qdnVd9u+40nTnQKnFLUocSbd/+Go4ikggqDeFY64HrxMbLsDKMcDqrDhNNY0ymeEwHOZVYUO1l8/AzdJYrIxRGKn/SoLn6eyPDQutUBPlkkVIve4X4nzdITHjlZUzGiaGSLA6FCUcmQkUTaMQUJYanOcFEsTwrIhOsMDF5X0UJ7vKXV0n3ouk6TffeqbeuyzoqcAKn0AAXLqEFd9CGDhBI4Rle4c16sl6sd+tjMbpmlTs1+APr8weApJP/</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit><latexit sha1_base64="eVyzfTKMuSYZxeMB4Vj4uRIZAjg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoigi6LLnRZwT6gDWEynbZDZ5IwMxFCqL/ixoUibv0Qd/6NkzYLbT0wcDjnXu6ZE8ScKe0431ZpbX1jc6u8XdnZ3ds/sA+POipKJKFtEvFI9gKsKGchbWumOe3FkmIRcNoNpje5332kUrEofNBpTD2BxyEbMYK1kXy7KnyN6gOB9USK7JZ2ZmcV3645DWcOtErcgtSgQMu3vwbDiCSChppwrFTfdWLtZVhqRjidVQaJojEmUzymfUNDLKjysnn4GTo1yhCNImleqNFc/b2RYaFUKgIzmadUy14u/uf1Ez268jIWxommIVkcGiUc6QjlTaAhk5RonhqCiWQmKyITLDHRpq+8BHf5y6ukc95wnYZ7f1FrXhd1lOEYTqAOLlxCE+6gBW0gkMIzvMKb9WS9WO/Wx2K0ZBU7VfgD6/MHgeSUAw==</latexit>

Parameter Range

[127.882, 128.018]

[0.1161, 0.1209]

[4.54, 5.02]
[170.1, 175.5]

19 pMSSM (GUT scale) parameters4 SM nuisance parameters +
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�16

Joint likelihood

Electroweak Precision Observables (EWPOs)

lnLEWPO = lnLMW + lnL
sin2 ✓lept

eff
+ lnL�Z + lnL�inv

Z
<latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="0wDlKH3lx6R+sImyk/YynNbaLRQ="></latexit><latexit sha1_base64="0wDlKH3lx6R+sImyk/YynNbaLRQ="></latexit><latexit sha1_base64="gYdBbOp9vBaOVc3qYB7AN1+gx5Q="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit><latexit sha1_base64="gQesfp8fExD9UAReDRkPxfMUV2k="></latexit>

Flavour observables from B physics

lnLB = lnLBR(B!Xs�) + lnLBR(B0
s!µ+µ�) + lnL BR(Bu!⌧⌫)

BR(Bu!⌧⌫)SM
<latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wqNia4Q3V5baLSBOZ2txncs/ta8="></latexit><latexit sha1_base64="wqNia4Q3V5baLSBOZ2txncs/ta8="></latexit><latexit sha1_base64="3l2G6jWLn0eFmf/gZrQ5ttp7t4k="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit><latexit sha1_base64="GR9Oc/MV4/aCbHyrWZAMYzBznMA="></latexit>

Constraints from Higgs physics

lnLHiggs = lnLmh0 + lnLHiggs sector
<latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="fcpvsnmMeYN7h8v1kxVGsUWFLfI=">AAACOHicbZDNSgMxFIXv+G+tWt26uVgEQSgzbnQjCG66cFHBWrFTh0yatsEkMyQZoQzzbm58AXe+gBsXivgApj+IVg8EDufkktwvTgU31vefvbn5hcWl5ZXV0lp5fWOzslW+MkmmKWvSRCT6OiaGCa5Y03Ir2HWqGZGxYK347mzUt+6ZNjxRl3aYso4kfcV7nBLroqhyg6FQmIeUCDwvojzUEuu83zcFnuBMJ6N8cOsXBR7MNt9TGKJh1Ca6KJWiStWv+WPhXxNMTRWmakSVp7Cb0EwyZakgxrQDP7WdnGjLqWBFKcwMSwm9I33WdlYRyUwnHzMocM8lXewl2h1lcZz+nMiJNGYoY3dTEjsws90o/K9rZ7Z33Mm5SjPLFJ081MsE2gRHQLHLtdtYDJ0hVHP3V6QDogm1DvsIQjC78l9zdVgL/Fpw4cMK7MAu7EMAR3AKdWhAEyg8wAu8wbv36L16HxNcc96U2zb8kvf5BRGsrTQ=</latexit><latexit sha1_base64="fcpvsnmMeYN7h8v1kxVGsUWFLfI=">AAACOHicbZDNSgMxFIXv+G+tWt26uVgEQSgzbnQjCG66cFHBWrFTh0yatsEkMyQZoQzzbm58AXe+gBsXivgApj+IVg8EDufkktwvTgU31vefvbn5hcWl5ZXV0lp5fWOzslW+MkmmKWvSRCT6OiaGCa5Y03Ir2HWqGZGxYK347mzUt+6ZNjxRl3aYso4kfcV7nBLroqhyg6FQmIeUCDwvojzUEuu83zcFnuBMJ6N8cOsXBR7MNt9TGKJh1Ca6KJWiStWv+WPhXxNMTRWmakSVp7Cb0EwyZakgxrQDP7WdnGjLqWBFKcwMSwm9I33WdlYRyUwnHzMocM8lXewl2h1lcZz+nMiJNGYoY3dTEjsws90o/K9rZ7Z33Mm5SjPLFJ081MsE2gRHQLHLtdtYDJ0hVHP3V6QDogm1DvsIQjC78l9zdVgL/Fpw4cMK7MAu7EMAR3AKdWhAEyg8wAu8wbv36L16HxNcc96U2zb8kvf5BRGsrTQ=</latexit><latexit sha1_base64="v8ZM6LIWfbj3YdqyteGeQS9MK/Q="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit><latexit sha1_base64="u2sHVM+lr7J702b43cPQXkuAcz8="></latexit>

FeynHiggs
HiggsBounds
HiggsSignals
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Joint likelihood

LEP bounds on chargino and slepton masses

LHC results on SUSY searches

Dark matter relic abundance

lnLLHC
<latexit sha1_base64="Tb0kO9/Q/wnCWsAatTNxR9p/soM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0Wu+miiwr2AU0Ik+mkHTozCTMToYS68VfcuFDErX/hzr9x0mahrQcuHM65l3vvCRNGlXacb6u0tr6xuVXeruzs7u0f2IdHXRWnEpMOjlks+yFShFFBOppqRvqJJIiHjPTCSSP3ew9EKhqLez1NiM/RSNCIYqSNFNgnHhMw8zBisDULMk9y2Go2ZrAS2FWn5swBV4lbkCoo0A7sL28Y45QToTFDSg1cJ9F+hqSmmJFZxUsVSRCeoBEZGCoQJ8rP5h/M4LlRhjCKpSmh4Vz9PZEhrtSUh6aTIz1Wy14u/ucNUh3d+BkVSaqJwItFUcqgjmEeBxxSSbBmU0MQltTcCvEYSYS1CS0PwV1+eZV0L2uuU3Pvrqr12yKOMjgFZ+ACuOAa1EETtEEHYPAInsEreLOerBfr3fpYtJasYuYY/IH1+QN08pWU</latexit><latexit sha1_base64="Tb0kO9/Q/wnCWsAatTNxR9p/soM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0Wu+miiwr2AU0Ik+mkHTozCTMToYS68VfcuFDErX/hzr9x0mahrQcuHM65l3vvCRNGlXacb6u0tr6xuVXeruzs7u0f2IdHXRWnEpMOjlks+yFShFFBOppqRvqJJIiHjPTCSSP3ew9EKhqLez1NiM/RSNCIYqSNFNgnHhMw8zBisDULMk9y2Go2ZrAS2FWn5swBV4lbkCoo0A7sL28Y45QToTFDSg1cJ9F+hqSmmJFZxUsVSRCeoBEZGCoQJ8rP5h/M4LlRhjCKpSmh4Vz9PZEhrtSUh6aTIz1Wy14u/ucNUh3d+BkVSaqJwItFUcqgjmEeBxxSSbBmU0MQltTcCvEYSYS1CS0PwV1+eZV0L2uuU3Pvrqr12yKOMjgFZ+ACuOAa1EETtEEHYPAInsEreLOerBfr3fpYtJasYuYY/IH1+QN08pWU</latexit><latexit sha1_base64="Tb0kO9/Q/wnCWsAatTNxR9p/soM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0Wu+miiwr2AU0Ik+mkHTozCTMToYS68VfcuFDErX/hzr9x0mahrQcuHM65l3vvCRNGlXacb6u0tr6xuVXeruzs7u0f2IdHXRWnEpMOjlks+yFShFFBOppqRvqJJIiHjPTCSSP3ew9EKhqLez1NiM/RSNCIYqSNFNgnHhMw8zBisDULMk9y2Go2ZrAS2FWn5swBV4lbkCoo0A7sL28Y45QToTFDSg1cJ9F+hqSmmJFZxUsVSRCeoBEZGCoQJ8rP5h/M4LlRhjCKpSmh4Vz9PZEhrtSUh6aTIz1Wy14u/ucNUh3d+BkVSaqJwItFUcqgjmEeBxxSSbBmU0MQltTcCvEYSYS1CS0PwV1+eZV0L2uuU3Pvrqr12yKOMjgFZ+ACuOAa1EETtEEHYPAInsEreLOerBfr3fpYtJasYuYY/IH1+QN08pWU</latexit><latexit sha1_base64="Tb0kO9/Q/wnCWsAatTNxR9p/soM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEBF0Wu+miiwr2AU0Ik+mkHTozCTMToYS68VfcuFDErX/hzr9x0mahrQcuHM65l3vvCRNGlXacb6u0tr6xuVXeruzs7u0f2IdHXRWnEpMOjlks+yFShFFBOppqRvqJJIiHjPTCSSP3ew9EKhqLez1NiM/RSNCIYqSNFNgnHhMw8zBisDULMk9y2Go2ZrAS2FWn5swBV4lbkCoo0A7sL28Y45QToTFDSg1cJ9F+hqSmmJFZxUsVSRCeoBEZGCoQJ8rP5h/M4LlRhjCKpSmh4Vz9PZEhrtSUh6aTIz1Wy14u/ucNUh3d+BkVSaqJwItFUcqgjmEeBxxSSbBmU0MQltTcCvEYSYS1CS0PwV1+eZV0L2uuU3Pvrqr12yKOMjgFZ+ACuOAa1EETtEEHYPAInsEreLOerBfr3fpYtJasYuYY/IH1+QN08pWU</latexit>

lnL⌦DMh2
<latexit sha1_base64="ZoVNnU98HptBNiJaBf1l7bCOuv4=">AAACC3icbVDLSgMxFM3UV62vUZduQovgqswUQZdFXbhQrGAf0BmHTJq2oUlmSDJCGWbvxl9x40IRt/6AO//GtJ2Fth643MM595LcE8aMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdkKkCKOCNDXVjHRiSRAPGWmHo/OJ334gUtFI3OlxTHyOBoL2KUbaSIFd9piAqYcRg1dZkHo3nAyQ6ZLDi+sMDu9rWWBXnKozBVwkbk4qIEcjsL+8XoQTToTGDCnVdZ1Y+ymSmmJGspKXKBIjPEID0jVUIE6Un05vyeChUXqwH0lTQsOp+nsjRVypMQ/NJEd6qOa9ifif1010/9RPqYgTTQSePdRPGNQRnAQDe1QSrNnYEIQlNX+FeIgkwtrEVzIhuPMnL5JWreo6Vff2uFI/y+MoggNQBkfABSegDi5BAzQBBo/gGbyCN+vJerHerY/ZaMHKd/bBH1ifP8rTmjw=</latexit><latexit sha1_base64="ZoVNnU98HptBNiJaBf1l7bCOuv4=">AAACC3icbVDLSgMxFM3UV62vUZduQovgqswUQZdFXbhQrGAf0BmHTJq2oUlmSDJCGWbvxl9x40IRt/6AO//GtJ2Fth643MM595LcE8aMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdkKkCKOCNDXVjHRiSRAPGWmHo/OJ334gUtFI3OlxTHyOBoL2KUbaSIFd9piAqYcRg1dZkHo3nAyQ6ZLDi+sMDu9rWWBXnKozBVwkbk4qIEcjsL+8XoQTToTGDCnVdZ1Y+ymSmmJGspKXKBIjPEID0jVUIE6Un05vyeChUXqwH0lTQsOp+nsjRVypMQ/NJEd6qOa9ifif1010/9RPqYgTTQSePdRPGNQRnAQDe1QSrNnYEIQlNX+FeIgkwtrEVzIhuPMnL5JWreo6Vff2uFI/y+MoggNQBkfABSegDi5BAzQBBo/gGbyCN+vJerHerY/ZaMHKd/bBH1ifP8rTmjw=</latexit><latexit sha1_base64="ZoVNnU98HptBNiJaBf1l7bCOuv4=">AAACC3icbVDLSgMxFM3UV62vUZduQovgqswUQZdFXbhQrGAf0BmHTJq2oUlmSDJCGWbvxl9x40IRt/6AO//GtJ2Fth643MM595LcE8aMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdkKkCKOCNDXVjHRiSRAPGWmHo/OJ334gUtFI3OlxTHyOBoL2KUbaSIFd9piAqYcRg1dZkHo3nAyQ6ZLDi+sMDu9rWWBXnKozBVwkbk4qIEcjsL+8XoQTToTGDCnVdZ1Y+ymSmmJGspKXKBIjPEID0jVUIE6Un05vyeChUXqwH0lTQsOp+nsjRVypMQ/NJEd6qOa9ifif1010/9RPqYgTTQSePdRPGNQRnAQDe1QSrNnYEIQlNX+FeIgkwtrEVzIhuPMnL5JWreo6Vff2uFI/y+MoggNQBkfABSegDi5BAzQBBo/gGbyCN+vJerHerY/ZaMHKd/bBH1ifP8rTmjw=</latexit><latexit sha1_base64="ZoVNnU98HptBNiJaBf1l7bCOuv4=">AAACC3icbVDLSgMxFM3UV62vUZduQovgqswUQZdFXbhQrGAf0BmHTJq2oUlmSDJCGWbvxl9x40IRt/6AO//GtJ2Fth643MM595LcE8aMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdkKkCKOCNDXVjHRiSRAPGWmHo/OJ334gUtFI3OlxTHyOBoL2KUbaSIFd9piAqYcRg1dZkHo3nAyQ6ZLDi+sMDu9rWWBXnKozBVwkbk4qIEcjsL+8XoQTToTGDCnVdZ1Y+ymSmmJGspKXKBIjPEID0jVUIE6Un05vyeChUXqwH0lTQsOp+nsjRVypMQ/NJEd6qOa9ifif1010/9RPqYgTTQSePdRPGNQRnAQDe1QSrNnYEIQlNX+FeIgkwtrEVzIhuPMnL5JWreo6Vff2uFI/y+MoggNQBkfABSegDi5BAzQBBo/gGbyCN+vJerHerY/ZaMHKd/bBH1ifP8rTmjw=</latexit>

lnLLEP = lnLm
�̃±
1

+ lnLmẽR
+ lnLmµ̃R

+ lnLm⌧̃1
+ lnLm⌫̃

<latexit sha1_base64="6M4wQmM04L35K8CJVo2qZiCImjo="></latexit><latexit sha1_base64="6M4wQmM04L35K8CJVo2qZiCImjo="></latexit><latexit sha1_base64="6M4wQmM04L35K8CJVo2qZiCImjo="></latexit><latexit sha1_base64="6M4wQmM04L35K8CJVo2qZiCImjo="></latexit>

micrOMEGAs

SModelS

95% CL
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GA control parameters

Npop = 100
<latexit sha1_base64="1Pn8nY+314S9JpjruBAMgZQXNAc=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwVTIi6EYounElFewD2mHIpJk2NJmEJCPUoV/ixoUibv0Ud/6NaTsLbT1w4XDOvdx7T6w4Mxahb29ldW19Y7O0Vd7e2d2r+PsHLSMzTWiTSC51J8aGcpbSpmWW047SFIuY03Y8upn67UeqDZPpgx0rGgo8SFnCCLZOivzKXZT3tIBKqslVgFDkV1ENzQCXSVCQKijQiPyvXl+STNDUEo6N6QZI2TDH2jLC6aTcywxVmIzwgHYdTbGgJsxnh0/giVP6MJHaVWrhTP09kWNhzFjErlNgOzSL3lT8z+tmNrkMc5aqzNKUzBclGYdWwmkKsM80JZaPHcFEM3crJEOsMbEuq7ILIVh8eZm0zmoBqgX359X6dRFHCRyBY3AKAnAB6uAWNEATEJCBZ/AK3rwn78V79z7mrSteMXMI/sD7/AGU9ZJe</latexit><latexit sha1_base64="1Pn8nY+314S9JpjruBAMgZQXNAc=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwVTIi6EYounElFewD2mHIpJk2NJmEJCPUoV/ixoUibv0Ud/6NaTsLbT1w4XDOvdx7T6w4Mxahb29ldW19Y7O0Vd7e2d2r+PsHLSMzTWiTSC51J8aGcpbSpmWW047SFIuY03Y8upn67UeqDZPpgx0rGgo8SFnCCLZOivzKXZT3tIBKqslVgFDkV1ENzQCXSVCQKijQiPyvXl+STNDUEo6N6QZI2TDH2jLC6aTcywxVmIzwgHYdTbGgJsxnh0/giVP6MJHaVWrhTP09kWNhzFjErlNgOzSL3lT8z+tmNrkMc5aqzNKUzBclGYdWwmkKsM80JZaPHcFEM3crJEOsMbEuq7ILIVh8eZm0zmoBqgX359X6dRFHCRyBY3AKAnAB6uAWNEATEJCBZ/AK3rwn78V79z7mrSteMXMI/sD7/AGU9ZJe</latexit><latexit sha1_base64="1Pn8nY+314S9JpjruBAMgZQXNAc=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwVTIi6EYounElFewD2mHIpJk2NJmEJCPUoV/ixoUibv0Ud/6NaTsLbT1w4XDOvdx7T6w4Mxahb29ldW19Y7O0Vd7e2d2r+PsHLSMzTWiTSC51J8aGcpbSpmWW047SFIuY03Y8upn67UeqDZPpgx0rGgo8SFnCCLZOivzKXZT3tIBKqslVgFDkV1ENzQCXSVCQKijQiPyvXl+STNDUEo6N6QZI2TDH2jLC6aTcywxVmIzwgHYdTbGgJsxnh0/giVP6MJHaVWrhTP09kWNhzFjErlNgOzSL3lT8z+tmNrkMc5aqzNKUzBclGYdWwmkKsM80JZaPHcFEM3crJEOsMbEuq7ILIVh8eZm0zmoBqgX359X6dRFHCRyBY3AKAnAB6uAWNEATEJCBZ/AK3rwn78V79z7mrSteMXMI/sD7/AGU9ZJe</latexit><latexit sha1_base64="1Pn8nY+314S9JpjruBAMgZQXNAc=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwVTIi6EYounElFewD2mHIpJk2NJmEJCPUoV/ixoUibv0Ud/6NaTsLbT1w4XDOvdx7T6w4Mxahb29ldW19Y7O0Vd7e2d2r+PsHLSMzTWiTSC51J8aGcpbSpmWW047SFIuY03Y8upn67UeqDZPpgx0rGgo8SFnCCLZOivzKXZT3tIBKqslVgFDkV1ENzQCXSVCQKijQiPyvXl+STNDUEo6N6QZI2TDH2jLC6aTcywxVmIzwgHYdTbGgJsxnh0/giVP6MJHaVWrhTP09kWNhzFjErlNgOzSL3lT8z+tmNrkMc5aqzNKUzBclGYdWwmkKsM80JZaPHcFEM3crJEOsMbEuq7ILIVh8eZm0zmoBqgX359X6dRFHCRyBY3AKAnAB6uAWNEATEJCBZ/AK3rwn78V79z7mrSteMXMI/sD7/AGU9ZJe</latexit>

Ngen = 300
<latexit sha1_base64="cgvYbIPE/Fagz3VZ2tdN6gNqYnQ=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJWsCnoRil48SQX7Ae2yZNO0Dc1mlyQr1KW/xIsHRbz6U7z5b0zbPWjrg4HHezPMzAsTwbXB+NsprKyurW8UN0tb2zu7ZXdvv6njVFHWoLGIVTskmgkuWcNwI1g7UYxEoWCtcHQz9VuPTGkeywczTpgfkYHkfU6JsVLglu+CrKsiNGBycnWGceBWcBXPgJaJl5MK5KgH7le3F9M0YtJQQbTueDgxfkaU4VSwSambapYQOiID1rFUkohpP5sdPkHHVumhfqxsSYNm6u+JjERaj6PQdkbEDPWiNxX/8zqp6V/6GZdJapik80X9VCATo2kKqMcVo0aMLSFUcXsrokOiCDU2q5INwVt8eZk0T6sernr355XadR5HEQ7hCE7AgwuowS3UoQEUUniGV3hznpwX5935mLcWnHzmAP7A+fwBd6iSSw==</latexit><latexit sha1_base64="cgvYbIPE/Fagz3VZ2tdN6gNqYnQ=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJWsCnoRil48SQX7Ae2yZNO0Dc1mlyQr1KW/xIsHRbz6U7z5b0zbPWjrg4HHezPMzAsTwbXB+NsprKyurW8UN0tb2zu7ZXdvv6njVFHWoLGIVTskmgkuWcNwI1g7UYxEoWCtcHQz9VuPTGkeywczTpgfkYHkfU6JsVLglu+CrKsiNGBycnWGceBWcBXPgJaJl5MK5KgH7le3F9M0YtJQQbTueDgxfkaU4VSwSambapYQOiID1rFUkohpP5sdPkHHVumhfqxsSYNm6u+JjERaj6PQdkbEDPWiNxX/8zqp6V/6GZdJapik80X9VCATo2kKqMcVo0aMLSFUcXsrokOiCDU2q5INwVt8eZk0T6sernr355XadR5HEQ7hCE7AgwuowS3UoQEUUniGV3hznpwX5935mLcWnHzmAP7A+fwBd6iSSw==</latexit><latexit sha1_base64="cgvYbIPE/Fagz3VZ2tdN6gNqYnQ=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJWsCnoRil48SQX7Ae2yZNO0Dc1mlyQr1KW/xIsHRbz6U7z5b0zbPWjrg4HHezPMzAsTwbXB+NsprKyurW8UN0tb2zu7ZXdvv6njVFHWoLGIVTskmgkuWcNwI1g7UYxEoWCtcHQz9VuPTGkeywczTpgfkYHkfU6JsVLglu+CrKsiNGBycnWGceBWcBXPgJaJl5MK5KgH7le3F9M0YtJQQbTueDgxfkaU4VSwSambapYQOiID1rFUkohpP5sdPkHHVumhfqxsSYNm6u+JjERaj6PQdkbEDPWiNxX/8zqp6V/6GZdJapik80X9VCATo2kKqMcVo0aMLSFUcXsrokOiCDU2q5INwVt8eZk0T6sernr355XadR5HEQ7hCE7AgwuowS3UoQEUUniGV3hznpwX5935mLcWnHzmAP7A+fwBd6iSSw==</latexit><latexit sha1_base64="cgvYbIPE/Fagz3VZ2tdN6gNqYnQ=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJWsCnoRil48SQX7Ae2yZNO0Dc1mlyQr1KW/xIsHRbz6U7z5b0zbPWjrg4HHezPMzAsTwbXB+NsprKyurW8UN0tb2zu7ZXdvv6njVFHWoLGIVTskmgkuWcNwI1g7UYxEoWCtcHQz9VuPTGkeywczTpgfkYHkfU6JsVLglu+CrKsiNGBycnWGceBWcBXPgJaJl5MK5KgH7le3F9M0YtJQQbTueDgxfkaU4VSwSambapYQOiID1rFUkohpP5sdPkHHVumhfqxsSYNm6u+JjERaj6PQdkbEDPWiNxX/8zqp6V/6GZdJapik80X9VCATo2kKqMcVo0aMLSFUcXsrokOiCDU2q5INwVt8eZk0T6sernr355XadR5HEQ7hCE7AgwuowS3UoQEUUniGV3hznpwX5935mLcWnHzmAP7A+fwBd6iSSw==</latexit>

evaluations of the 
fitness function

3⇥ 104
<latexit sha1_base64="NwaSNSAHNnSzTmvhQ23mJYryVI0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Ae0sWy2m3bpJht2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqGZVqxptMSaU7ATVcipg3UaDknURzGgWSt4Px7cxvP3FthIofcJJwP6LDWISCUbRS97KHIuLGcx9r/XLFrbpzkFXi5aQCORr98ldvoFga8RiZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy2NqV3kZ/OTp+TMKgMSKm0rRjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZiJMUecwWi8JUElRk9j8ZCM0ZyokllGlhbyVsRDVlaFMq2RC85ZdXSeui6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawEDBM7zCm4POi/PufCxaC04+cwx/4Hz+ADnxkIw=</latexit><latexit sha1_base64="NwaSNSAHNnSzTmvhQ23mJYryVI0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Ae0sWy2m3bpJht2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqGZVqxptMSaU7ATVcipg3UaDknURzGgWSt4Px7cxvP3FthIofcJJwP6LDWISCUbRS97KHIuLGcx9r/XLFrbpzkFXi5aQCORr98ldvoFga8RiZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy2NqV3kZ/OTp+TMKgMSKm0rRjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZiJMUecwWi8JUElRk9j8ZCM0ZyokllGlhbyVsRDVlaFMq2RC85ZdXSeui6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawEDBM7zCm4POi/PufCxaC04+cwx/4Hz+ADnxkIw=</latexit><latexit sha1_base64="NwaSNSAHNnSzTmvhQ23mJYryVI0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Ae0sWy2m3bpJht2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqGZVqxptMSaU7ATVcipg3UaDknURzGgWSt4Px7cxvP3FthIofcJJwP6LDWISCUbRS97KHIuLGcx9r/XLFrbpzkFXi5aQCORr98ldvoFga8RiZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy2NqV3kZ/OTp+TMKgMSKm0rRjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZiJMUecwWi8JUElRk9j8ZCM0ZyokllGlhbyVsRDVlaFMq2RC85ZdXSeui6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawEDBM7zCm4POi/PufCxaC04+cwx/4Hz+ADnxkIw=</latexit><latexit sha1_base64="NwaSNSAHNnSzTmvhQ23mJYryVI0=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Ae0sWy2m3bpJht2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqGZVqxptMSaU7ATVcipg3UaDknURzGgWSt4Px7cxvP3FthIofcJJwP6LDWISCUbRS97KHIuLGcx9r/XLFrbpzkFXi5aQCORr98ldvoFga8RiZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy2NqV3kZ/OTp+TMKgMSKm0rRjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZiJMUecwWi8JUElRk9j8ZCM0ZyokllGlhbyVsRDVlaFMq2RC85ZdXSeui6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawEDBM7zCm4POi/PufCxaC04+cwx/4Hz+ADnxkIw=</latexit>

Elitism, keep the best individual 

Mutation rate adjustable, based on fitness

Full generational replacement

Mpikaia
P. Charbonneau, 1995

T. S. Metcalfe & P. Charbonneau, 2003  
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Results 

Muon anomalous magnetic moment 

lnLJoint = lnLEWPO + lnLB + lnLHiggs + lnLLEP + lnLLHC + lnL⌦DMh2 + lnL�aSUSY
µ

<latexit sha1_base64="CRC8nV9tTNVB1logku6Fe+K+Jyw="></latexit><latexit sha1_base64="CRC8nV9tTNVB1logku6Fe+K+Jyw="></latexit><latexit sha1_base64="CRC8nV9tTNVB1logku6Fe+K+Jyw="></latexit><latexit sha1_base64="CRC8nV9tTNVB1logku6Fe+K+Jyw="></latexit>
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Muon anomalous magnetic moment 

�2 ⇡ 16
<latexit sha1_base64="Wn1c7RW/yWupMtBB8YL1Mo7CCgk=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7JbRD0WvXisYD+gu5Zsmm1Ds5uQZMVa+ku8eFDEqz/Fm//GtN2Dtj4YeLw3w8y8SHKmjed9Oyura+sbm4Wt4vbO7l7J3T9oapEpQhtEcKHaEdaUs5Q2DDOctqWiOIk4bUXD66nfeqBKM5HemZGkYYL7KYsZwcZKXbcUkAG7rwZYSiUe/fOuW/Yq3gxomfg5KUOOetf9CnqCZAlNDeFY647vSROOsTKMcDopBpmmEpMh7tOOpSlOqA7Hs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxZThmqcwMTcl8UZxxZASapoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSbNa8b2Kf3tWrl3lcRTgCI7hFHy4gBrcQB0aQCCDZ3iFN+fJeXHenY9564qTzxzCHzifPybCkr4=</latexit><latexit sha1_base64="Wn1c7RW/yWupMtBB8YL1Mo7CCgk=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7JbRD0WvXisYD+gu5Zsmm1Ds5uQZMVa+ku8eFDEqz/Fm//GtN2Dtj4YeLw3w8y8SHKmjed9Oyura+sbm4Wt4vbO7l7J3T9oapEpQhtEcKHaEdaUs5Q2DDOctqWiOIk4bUXD66nfeqBKM5HemZGkYYL7KYsZwcZKXbcUkAG7rwZYSiUe/fOuW/Yq3gxomfg5KUOOetf9CnqCZAlNDeFY647vSROOsTKMcDopBpmmEpMh7tOOpSlOqA7Hs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxZThmqcwMTcl8UZxxZASapoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSbNa8b2Kf3tWrl3lcRTgCI7hFHy4gBrcQB0aQCCDZ3iFN+fJeXHenY9564qTzxzCHzifPybCkr4=</latexit><latexit sha1_base64="Wn1c7RW/yWupMtBB8YL1Mo7CCgk=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7JbRD0WvXisYD+gu5Zsmm1Ds5uQZMVa+ku8eFDEqz/Fm//GtN2Dtj4YeLw3w8y8SHKmjed9Oyura+sbm4Wt4vbO7l7J3T9oapEpQhtEcKHaEdaUs5Q2DDOctqWiOIk4bUXD66nfeqBKM5HemZGkYYL7KYsZwcZKXbcUkAG7rwZYSiUe/fOuW/Yq3gxomfg5KUOOetf9CnqCZAlNDeFY647vSROOsTKMcDopBpmmEpMh7tOOpSlOqA7Hs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxZThmqcwMTcl8UZxxZASapoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSbNa8b2Kf3tWrl3lcRTgCI7hFHy4gBrcQB0aQCCDZ3iFN+fJeXHenY9564qTzxzCHzifPybCkr4=</latexit><latexit sha1_base64="Wn1c7RW/yWupMtBB8YL1Mo7CCgk=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7JbRD0WvXisYD+gu5Zsmm1Ds5uQZMVa+ku8eFDEqz/Fm//GtN2Dtj4YeLw3w8y8SHKmjed9Oyura+sbm4Wt4vbO7l7J3T9oapEpQhtEcKHaEdaUs5Q2DDOctqWiOIk4bUXD66nfeqBKM5HemZGkYYL7KYsZwcZKXbcUkAG7rwZYSiUe/fOuW/Yq3gxomfg5KUOOetf9CnqCZAlNDeFY647vSROOsTKMcDopBpmmEpMh7tOOpSlOqA7Hs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxZThmqcwMTcl8UZxxZASapoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSbNa8b2Kf3tWrl3lcRTgCI7hFHy4gBrcQB0aQCCDZ3iFN+fJeXHenY9564qTzxzCHzifPybCkr4=</latexit>
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Mass spectrum

Heavy coloured sector

m�0
1
' m�±

1
' 2TeV

<latexit sha1_base64="R3bcyvLxal5DgltCov3vP/3SzC8=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARXEhJSkGXRTcuK/QGTQ2T6Wk7dCaJMxOhhL6IG1/FjQtFXLgR38ZpG1Bbfxj4+c45nDl/EHOmtON8WbmV1bX1jfxmYWt7Z3fP3j9oqiiRFBo04pFsB0QBZyE0NNMc2rEEIgIOrWB0Na237kEqFoV1PY6hK8ggZH1GiTbItyvCTz06ZL5760w8xQTc4R/kxSKDZeydpZ4UuA7NiW8XnZIzE142bmaKKFPNtz+8XkQTAaGmnCjVcZ1Yd1MiNaMcJgUvURATOiID6BgbEgGqm86um+ATQ3q4H0nzQo1n9PdESoRSYxGYTkH0UC3WpvC/WifR/YtuysI40RDS+aJ+wrGO8DQq3GMSqOZjYwiVzPwV0yGRhGoTaMGE4C6evGya5ZLrlNybSrF6mcWRR0foGJ0iF52jKrpGNdRAFD2gJ/SCXq1H69l6s97nrTkrmzlEf2R9fgMwYKHy</latexit><latexit sha1_base64="R3bcyvLxal5DgltCov3vP/3SzC8=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARXEhJSkGXRTcuK/QGTQ2T6Wk7dCaJMxOhhL6IG1/FjQtFXLgR38ZpG1Bbfxj4+c45nDl/EHOmtON8WbmV1bX1jfxmYWt7Z3fP3j9oqiiRFBo04pFsB0QBZyE0NNMc2rEEIgIOrWB0Na237kEqFoV1PY6hK8ggZH1GiTbItyvCTz06ZL5760w8xQTc4R/kxSKDZeydpZ4UuA7NiW8XnZIzE142bmaKKFPNtz+8XkQTAaGmnCjVcZ1Yd1MiNaMcJgUvURATOiID6BgbEgGqm86um+ATQ3q4H0nzQo1n9PdESoRSYxGYTkH0UC3WpvC/WifR/YtuysI40RDS+aJ+wrGO8DQq3GMSqOZjYwiVzPwV0yGRhGoTaMGE4C6evGya5ZLrlNybSrF6mcWRR0foGJ0iF52jKrpGNdRAFD2gJ/SCXq1H69l6s97nrTkrmzlEf2R9fgMwYKHy</latexit><latexit sha1_base64="R3bcyvLxal5DgltCov3vP/3SzC8=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARXEhJSkGXRTcuK/QGTQ2T6Wk7dCaJMxOhhL6IG1/FjQtFXLgR38ZpG1Bbfxj4+c45nDl/EHOmtON8WbmV1bX1jfxmYWt7Z3fP3j9oqiiRFBo04pFsB0QBZyE0NNMc2rEEIgIOrWB0Na237kEqFoV1PY6hK8ggZH1GiTbItyvCTz06ZL5760w8xQTc4R/kxSKDZeydpZ4UuA7NiW8XnZIzE142bmaKKFPNtz+8XkQTAaGmnCjVcZ1Yd1MiNaMcJgUvURATOiID6BgbEgGqm86um+ATQ3q4H0nzQo1n9PdESoRSYxGYTkH0UC3WpvC/WifR/YtuysI40RDS+aJ+wrGO8DQq3GMSqOZjYwiVzPwV0yGRhGoTaMGE4C6evGya5ZLrlNybSrF6mcWRR0foGJ0iF52jKrpGNdRAFD2gJ/SCXq1H69l6s97nrTkrmzlEf2R9fgMwYKHy</latexit><latexit sha1_base64="R3bcyvLxal5DgltCov3vP/3SzC8=">AAACHXicbZDLSsNAFIYn9VbrLerSzWARXEhJSkGXRTcuK/QGTQ2T6Wk7dCaJMxOhhL6IG1/FjQtFXLgR38ZpG1Bbfxj4+c45nDl/EHOmtON8WbmV1bX1jfxmYWt7Z3fP3j9oqiiRFBo04pFsB0QBZyE0NNMc2rEEIgIOrWB0Na237kEqFoV1PY6hK8ggZH1GiTbItyvCTz06ZL5760w8xQTc4R/kxSKDZeydpZ4UuA7NiW8XnZIzE142bmaKKFPNtz+8XkQTAaGmnCjVcZ1Yd1MiNaMcJgUvURATOiID6BgbEgGqm86um+ATQ3q4H0nzQo1n9PdESoRSYxGYTkH0UC3WpvC/WifR/YtuysI40RDS+aJ+wrGO8DQq3GMSqOZjYwiVzPwV0yGRhGoTaMGE4C6evGya5ZLrlNybSrF6mcWRR0foGJ0iF52jKrpGNdRAFD2gJ/SCXq1H69l6s97nrTkrmzlEf2R9fgMwYKHy</latexit>

mt̃1 ⇡ 2� 3TeV
<latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit><latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit><latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit><latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit>
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DM relic abundance
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Lightest neutralino composition

wino-likeSubleading Higgssino component
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Direct Detection

Spin Independent Spin Dependent

Best fits
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Indirect Detection

Best fits
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Higgs mass
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Higgs mass
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EWPOs
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B physics
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Muon anomalous magnetic moment

3σ away

�aSUSY
µ . 10�10

<latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit><latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit><latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit><latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit>

�2
�aSUSY

µ
⇡ 12

<latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit>
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�31

Muon anomalous magnetic moment

3σ away

�aSUSY
µ . 10�10

<latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit><latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit><latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit><latexit sha1_base64="5SNNz5zoAMb3jcvmTvR1tBU+z4g=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4sSQi6LHoxWOlpq00bdhspu3S3STsboQS8i+8+Fe8eFDEq978NyZtD9r6YODx3gwz8/yYM6Ut69tYWl5ZXVsvbZQ3t7Z3ds29/aaKEknBoRGPZNsnCjgLwdFMc2jHEojwObT80XXhtx5AKhaFd3ocQ1eQQcj6jBKdS55ZdQPgmmDiuSLppa4geihF2nAa91nmclBKMYFtq5ee2lZW9syKVbUmwIvEnpEKmqHumV9uENFEQKgpJ0p1bCvW3ZRIzSiHrOwmCmJCR2QAnZyGRIDqppO/MnycKwHuRzKvUOOJ+nsiJUKpsfDzzuJuNe8V4n9eJ9H9y27KwjjRENLpon7CsY5wERIOmASq+TgnhEqW34rpkEhCdR5lEYI9//IiaZ5Vbatq355XalezOEroEB2hE2SjC1RDN6iOHETRI3pGr+jNeDJejHfjY9q6ZMxmDtAfGJ8/RkufTQ==</latexit>

�2
�aSUSY

µ
⇡ 12

<latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit>

cannot be fit without degrading the total

�a
SUSY

µ�a
SUSY

µ�a
SUSY

µ
<latexit sha1_base64="U9tY6/+o7i9E0udaipT+T4VO/kg="></latexit><latexit sha1_base64="U9tY6/+o7i9E0udaipT+T4VO/kg="></latexit><latexit sha1_base64="U9tY6/+o7i9E0udaipT+T4VO/kg="></latexit><latexit sha1_base64="U9tY6/+o7i9E0udaipT+T4VO/kg="></latexit>

�
2�
2
�
2

<latexit sha1_base64="l+83PVR7fRi3nibi8lzq/TFVJew=">AAAB83icdVDLSsNAFJ34rPVVdelmsAiuQhJDW3dFNy4r2Ac0sUymk3bozCTMTIQS+htuXCji1p9x5984aSuo6IELh3Pu5d57opRRpR3nw1pZXVvf2Cxtlbd3dvf2KweHHZVkEpM2TlgiexFShFFB2ppqRnqpJIhHjHSjyVXhd++JVDQRt3qakpCjkaAxxUgbKQhSHuUBHtM7bzaoVB37olHz/Bp0bMepu55bEK/un/vQNUqBKliiNai8B8MEZ5wIjRlSqu86qQ5zJDXFjMzKQaZIivAEjUjfUIE4UWE+v3kGT40yhHEiTQkN5+r3iRxxpaY8Mp0c6bH67RXiX14/03EjzKlIM00EXiyKMwZ1AosA4JBKgjWbGoKwpOZWiMdIIqxNTGUTwten8H/S8WzXsd0bv9q8XMZRAsfgBJwBF9RBE1yDFmgDDFLwAJ7As5VZj9aL9bpoXbGWM0fgB6y3T2Drkec=</latexit><latexit sha1_base64="l+83PVR7fRi3nibi8lzq/TFVJew=">AAAB83icdVDLSsNAFJ34rPVVdelmsAiuQhJDW3dFNy4r2Ac0sUymk3bozCTMTIQS+htuXCji1p9x5984aSuo6IELh3Pu5d57opRRpR3nw1pZXVvf2Cxtlbd3dvf2KweHHZVkEpM2TlgiexFShFFB2ppqRnqpJIhHjHSjyVXhd++JVDQRt3qakpCjkaAxxUgbKQhSHuUBHtM7bzaoVB37olHz/Bp0bMepu55bEK/un/vQNUqBKliiNai8B8MEZ5wIjRlSqu86qQ5zJDXFjMzKQaZIivAEjUjfUIE4UWE+v3kGT40yhHEiTQkN5+r3iRxxpaY8Mp0c6bH67RXiX14/03EjzKlIM00EXiyKMwZ1AosA4JBKgjWbGoKwpOZWiMdIIqxNTGUTwten8H/S8WzXsd0bv9q8XMZRAsfgBJwBF9RBE1yDFmgDDFLwAJ7As5VZj9aL9bpoXbGWM0fgB6y3T2Drkec=</latexit><latexit sha1_base64="l+83PVR7fRi3nibi8lzq/TFVJew=">AAAB83icdVDLSsNAFJ34rPVVdelmsAiuQhJDW3dFNy4r2Ac0sUymk3bozCTMTIQS+htuXCji1p9x5984aSuo6IELh3Pu5d57opRRpR3nw1pZXVvf2Cxtlbd3dvf2KweHHZVkEpM2TlgiexFShFFB2ppqRnqpJIhHjHSjyVXhd++JVDQRt3qakpCjkaAxxUgbKQhSHuUBHtM7bzaoVB37olHz/Bp0bMepu55bEK/un/vQNUqBKliiNai8B8MEZ5wIjRlSqu86qQ5zJDXFjMzKQaZIivAEjUjfUIE4UWE+v3kGT40yhHEiTQkN5+r3iRxxpaY8Mp0c6bH67RXiX14/03EjzKlIM00EXiyKMwZ1AosA4JBKgjWbGoKwpOZWiMdIIqxNTGUTwten8H/S8WzXsd0bv9q8XMZRAsfgBJwBF9RBE1yDFmgDDFLwAJ7As5VZj9aL9bpoXbGWM0fgB6y3T2Drkec=</latexit><latexit sha1_base64="l+83PVR7fRi3nibi8lzq/TFVJew=">AAAB83icdVDLSsNAFJ34rPVVdelmsAiuQhJDW3dFNy4r2Ac0sUymk3bozCTMTIQS+htuXCji1p9x5984aSuo6IELh3Pu5d57opRRpR3nw1pZXVvf2Cxtlbd3dvf2KweHHZVkEpM2TlgiexFShFFB2ppqRnqpJIhHjHSjyVXhd++JVDQRt3qakpCjkaAxxUgbKQhSHuUBHtM7bzaoVB37olHz/Bp0bMepu55bEK/un/vQNUqBKliiNai8B8MEZ5wIjRlSqu86qQ5zJDXFjMzKQaZIivAEjUjfUIE4UWE+v3kGT40yhHEiTQkN5+r3iRxxpaY8Mp0c6bH67RXiX14/03EjzKlIM00EXiyKMwZ1AosA4JBKgjWbGoKwpOZWiMdIIqxNTGUTwten8H/S8WzXsd0bv9q8XMZRAsfgBJwBF9RBE1yDFmgDDFLwAJ7As5VZj9aL9bpoXbGWM0fgB6y3T2Drkec=</latexit>
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�32

The Galactic Center Excess 

lnLJoint = lnLEWPO + lnLB + lnLHiggs + lnLLEP + lnLLHC + lnL⌦DMh2 + lnLGCE
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The Galactic Center Excess 
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Summary and conclusions
We have used GAs to study the compatibility of the pMSSM, 
featuring parameters defined at the GUT scale with 
experimental constraints

GAs require only ~10000 likelihood evaluations to find a best 
fit solution

Main drivers of the GA evolution: DM relic abundance and 
the Higgs mass

Best fits:
wino-like   m�0

1
' 2TeV

<latexit sha1_base64="iJc5/fDsgZEa+tgzoSl+WykWknI=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwISUpgi6LblxW6AuaGCbTm3boTBJnJkIJ2brxV9y4UMStf+DOv3H6WGjrgQuHc+7l3nuChDOlbfvbKqysrq1vFDdLW9s7u3vl/YO2ilNJoUVjHstuQBRwFkFLM82hm0ggIuDQCUbXE7/zAFKxOGrqcQKeIIOIhYwSbSS/jIWfuXTIfOfOzl3FBNzjGnbPMlcK3IR27pcrdtWeAi8TZ04qaI6GX/5y+zFNBUSacqJUz7ET7WVEakY55CU3VZAQOiID6BkaEQHKy6af5PjEKH0cxtJUpPFU/T2REaHUWASmUxA9VIveRPzP66U6vPQyFiWphojOFoUpxzrGk1hwn0mgmo8NIVQycyumQyIJ1Sa8kgnBWXx5mbRrVceuOrfnlfrVPI4iOkLH6BQ56ALV0Q1qoBai6BE9o1f0Zj1ZL9a79TFrLVjzmUP0B9bnD/UDmTQ=</latexit><latexit sha1_base64="iJc5/fDsgZEa+tgzoSl+WykWknI=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwISUpgi6LblxW6AuaGCbTm3boTBJnJkIJ2brxV9y4UMStf+DOv3H6WGjrgQuHc+7l3nuChDOlbfvbKqysrq1vFDdLW9s7u3vl/YO2ilNJoUVjHstuQBRwFkFLM82hm0ggIuDQCUbXE7/zAFKxOGrqcQKeIIOIhYwSbSS/jIWfuXTIfOfOzl3FBNzjGnbPMlcK3IR27pcrdtWeAi8TZ04qaI6GX/5y+zFNBUSacqJUz7ET7WVEakY55CU3VZAQOiID6BkaEQHKy6af5PjEKH0cxtJUpPFU/T2REaHUWASmUxA9VIveRPzP66U6vPQyFiWphojOFoUpxzrGk1hwn0mgmo8NIVQycyumQyIJ1Sa8kgnBWXx5mbRrVceuOrfnlfrVPI4iOkLH6BQ56ALV0Q1qoBai6BE9o1f0Zj1ZL9a79TFrLVjzmUP0B9bnD/UDmTQ=</latexit><latexit sha1_base64="iJc5/fDsgZEa+tgzoSl+WykWknI=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwISUpgi6LblxW6AuaGCbTm3boTBJnJkIJ2brxV9y4UMStf+DOv3H6WGjrgQuHc+7l3nuChDOlbfvbKqysrq1vFDdLW9s7u3vl/YO2ilNJoUVjHstuQBRwFkFLM82hm0ggIuDQCUbXE7/zAFKxOGrqcQKeIIOIhYwSbSS/jIWfuXTIfOfOzl3FBNzjGnbPMlcK3IR27pcrdtWeAi8TZ04qaI6GX/5y+zFNBUSacqJUz7ET7WVEakY55CU3VZAQOiID6BkaEQHKy6af5PjEKH0cxtJUpPFU/T2REaHUWASmUxA9VIveRPzP66U6vPQyFiWphojOFoUpxzrGk1hwn0mgmo8NIVQycyumQyIJ1Sa8kgnBWXx5mbRrVceuOrfnlfrVPI4iOkLH6BQ56ALV0Q1qoBai6BE9o1f0Zj1ZL9a79TFrLVjzmUP0B9bnD/UDmTQ=</latexit><latexit sha1_base64="iJc5/fDsgZEa+tgzoSl+WykWknI=">AAACCXicbVDLSsNAFJ3UV62vqks3g0VwISUpgi6LblxW6AuaGCbTm3boTBJnJkIJ2brxV9y4UMStf+DOv3H6WGjrgQuHc+7l3nuChDOlbfvbKqysrq1vFDdLW9s7u3vl/YO2ilNJoUVjHstuQBRwFkFLM82hm0ggIuDQCUbXE7/zAFKxOGrqcQKeIIOIhYwSbSS/jIWfuXTIfOfOzl3FBNzjGnbPMlcK3IR27pcrdtWeAi8TZ04qaI6GX/5y+zFNBUSacqJUz7ET7WVEakY55CU3VZAQOiID6BkaEQHKy6af5PjEKH0cxtJUpPFU/T2REaHUWASmUxA9VIveRPzP66U6vPQyFiWphojOFoUpxzrGk1hwn0mgmo8NIVQycyumQyIJ1Sa8kgnBWXx5mbRrVceuOrfnlfrVPI4iOkLH6BQ56ALV0Q1qoBai6BE9o1f0Zj1ZL9a79TFrLVjzmUP0B9bnD/UDmTQ=</latexit>
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Heavy coloured sector

�2
GCE ⇡ 155

<latexit sha1_base64="6wPvsUNVyzCkgZ/hm09n4p8476g=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpFl0Wi+iygn1AZxwyaaYNTSZDkhHLUHDjr7hxoYhbf8Kdf2P6WGjrgQuHc+7l3nvChFGlHefbyi0tr6yu5dcLG5tb2zv27l5TiVRi0sCCCdkOkSKMxqShqWaknUiCeMhIKxzUxn7rnkhFRXyrhwnxOerFNKIYaSMF9oGH+/SuHGSe5PCqdjnyUJJI8eBWKoFddErOBHCRuDNSBDPUA/vL6wqcchJrzJBSHddJtJ8hqSlmZFTwUkUShAeoRzqGxogT5WeTH0bw2ChdGAlpKtZwov6eyBBXashD08mR7qt5byz+53VSHZ37GY2TVJMYTxdFKYNawHEgsEslwZoNDUFYUnMrxH0kEdYmtoIJwZ1/eZE0yyXXKbk3p8XqxSyOPDgER+AEuOAMVME1qIMGwOARPINX8GY9WS/Wu/Uxbc1Zs5l98AfW5w+sqJbh</latexit><latexit sha1_base64="6wPvsUNVyzCkgZ/hm09n4p8476g=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpFl0Wi+iygn1AZxwyaaYNTSZDkhHLUHDjr7hxoYhbf8Kdf2P6WGjrgQuHc+7l3nvChFGlHefbyi0tr6yu5dcLG5tb2zv27l5TiVRi0sCCCdkOkSKMxqShqWaknUiCeMhIKxzUxn7rnkhFRXyrhwnxOerFNKIYaSMF9oGH+/SuHGSe5PCqdjnyUJJI8eBWKoFddErOBHCRuDNSBDPUA/vL6wqcchJrzJBSHddJtJ8hqSlmZFTwUkUShAeoRzqGxogT5WeTH0bw2ChdGAlpKtZwov6eyBBXashD08mR7qt5byz+53VSHZ37GY2TVJMYTxdFKYNawHEgsEslwZoNDUFYUnMrxH0kEdYmtoIJwZ1/eZE0yyXXKbk3p8XqxSyOPDgER+AEuOAMVME1qIMGwOARPINX8GY9WS/Wu/Uxbc1Zs5l98AfW5w+sqJbh</latexit><latexit sha1_base64="6wPvsUNVyzCkgZ/hm09n4p8476g=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpFl0Wi+iygn1AZxwyaaYNTSZDkhHLUHDjr7hxoYhbf8Kdf2P6WGjrgQuHc+7l3nvChFGlHefbyi0tr6yu5dcLG5tb2zv27l5TiVRi0sCCCdkOkSKMxqShqWaknUiCeMhIKxzUxn7rnkhFRXyrhwnxOerFNKIYaSMF9oGH+/SuHGSe5PCqdjnyUJJI8eBWKoFddErOBHCRuDNSBDPUA/vL6wqcchJrzJBSHddJtJ8hqSlmZFTwUkUShAeoRzqGxogT5WeTH0bw2ChdGAlpKtZwov6eyBBXashD08mR7qt5byz+53VSHZ37GY2TVJMYTxdFKYNawHEgsEslwZoNDUFYUnMrxH0kEdYmtoIJwZ1/eZE0yyXXKbk3p8XqxSyOPDgER+AEuOAMVME1qIMGwOARPINX8GY9WS/Wu/Uxbc1Zs5l98AfW5w+sqJbh</latexit><latexit sha1_base64="6wPvsUNVyzCkgZ/hm09n4p8476g=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpFl0Wi+iygn1AZxwyaaYNTSZDkhHLUHDjr7hxoYhbf8Kdf2P6WGjrgQuHc+7l3nvChFGlHefbyi0tr6yu5dcLG5tb2zv27l5TiVRi0sCCCdkOkSKMxqShqWaknUiCeMhIKxzUxn7rnkhFRXyrhwnxOerFNKIYaSMF9oGH+/SuHGSe5PCqdjnyUJJI8eBWKoFddErOBHCRuDNSBDPUA/vL6wqcchJrzJBSHddJtJ8hqSlmZFTwUkUShAeoRzqGxogT5WeTH0bw2ChdGAlpKtZwov6eyBBXashD08mR7qt5byz+53VSHZ37GY2TVJMYTxdFKYNawHEgsEslwZoNDUFYUnMrxH0kEdYmtoIJwZ1/eZE0yyXXKbk3p8XqxSyOPDgER+AEuOAMVME1qIMGwOARPINX8GY9WS/Wu/Uxbc1Zs5l98AfW5w+sqJbh</latexit>

�2
�aSUSY

µ
⇡ 12

<latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit><latexit sha1_base64="cZpT4UjKk3zdnelCgv2RUVvASdQ=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF4+V2g9p0jDZbtulu0nY3Ygl5Hd48a948aCIN/HivzFpc9DWBwOP92aYmeeFnCltmt9GYWV1bX2juFna2t7Z3SvvH7RVEElCWyTggex6oChnPm1ppjnthpKC8DjteJOrzO/cU6lY4N/qaUgdASOfDRkBnUpu2bLJmPVrbmwPKNeAwbVF1I9tAXosRdxsNe+SJME2hKEMHrBVK7nlilk1Z8DLxMpJBeVouOVPexCQSFBfEw5K9Swz1E4MUjPCaVKyI0VDIBMY0V5KfRBUOfHstQSfpMoADwOZlq/xTP09EYNQaiq8tDM7WS16mfif14v08MKJmR9GmvpkvmgYcawDnOWEB0xSovk0JUAkS2/FZAwSiE7TzEKwFl9eJu1a1TKr1s1ZpX6Zx1FER+gYnSILnaM6ukYN1EIEPaJn9IrejCfjxXg3PuatBSOfOUR/YHz9AOQkoLo=</latexit>

GAs can deal with potential signals of new physics, e.g. g-2 
and the GC excess

Not clear prediction for the slepton sector
m⌧̃1 ⇠ 2.3� 8TeV

<latexit sha1_base64="vY+W746ZAyKpJUSoHMw9kGLkweE=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUctMFeyy6MZlhb6gU4ZMetuGJjNDkhHKMD/hxl9x40IRt4I7/8b0sdDWA5d7OOdeknuCmDOlHefbyq2tb2xu5bcLO7t7+wf24VFLRYmk0KQRj2QnIAo4C6GpmebQiSUQEXBoB+Pbqd9+AKlYFDb0JIaeIMOQDRgl2ki+XRJ+6mnG+2AaSTLfzTD2FBO4Ur7EF7iKvVLqSYEb0Mp8u+iUnRnwKnEXpIgWqPv2l9ePaCIg1JQTpbquE+teSqRmlENW8BIFMaFjMoSuoSERoHrp7KoMnxmljweRNBVqPFN/b6REKDURgZkURI/UsjcV//O6iR5UeykL40RDSOcPDRKOdYSnEeE+k0A1nxhCqGTmr5iOiCRUmyALJgR3+eRV0qqUXafs3l8VazeLOPLoBJ2ic+Sia1RDd6iOmoiiR/SMXtGb9WS9WO/Wx3w0Zy12jtEfWJ8/bXedCg==</latexit><latexit sha1_base64="vY+W746ZAyKpJUSoHMw9kGLkweE=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUctMFeyy6MZlhb6gU4ZMetuGJjNDkhHKMD/hxl9x40IRt4I7/8b0sdDWA5d7OOdeknuCmDOlHefbyq2tb2xu5bcLO7t7+wf24VFLRYmk0KQRj2QnIAo4C6GpmebQiSUQEXBoB+Pbqd9+AKlYFDb0JIaeIMOQDRgl2ki+XRJ+6mnG+2AaSTLfzTD2FBO4Ur7EF7iKvVLqSYEb0Mp8u+iUnRnwKnEXpIgWqPv2l9ePaCIg1JQTpbquE+teSqRmlENW8BIFMaFjMoSuoSERoHrp7KoMnxmljweRNBVqPFN/b6REKDURgZkURI/UsjcV//O6iR5UeykL40RDSOcPDRKOdYSnEeE+k0A1nxhCqGTmr5iOiCRUmyALJgR3+eRV0qqUXafs3l8VazeLOPLoBJ2ic+Sia1RDd6iOmoiiR/SMXtGb9WS9WO/Wx3w0Zy12jtEfWJ8/bXedCg==</latexit><latexit sha1_base64="vY+W746ZAyKpJUSoHMw9kGLkweE=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUctMFeyy6MZlhb6gU4ZMetuGJjNDkhHKMD/hxl9x40IRt4I7/8b0sdDWA5d7OOdeknuCmDOlHefbyq2tb2xu5bcLO7t7+wf24VFLRYmk0KQRj2QnIAo4C6GpmebQiSUQEXBoB+Pbqd9+AKlYFDb0JIaeIMOQDRgl2ki+XRJ+6mnG+2AaSTLfzTD2FBO4Ur7EF7iKvVLqSYEb0Mp8u+iUnRnwKnEXpIgWqPv2l9ePaCIg1JQTpbquE+teSqRmlENW8BIFMaFjMoSuoSERoHrp7KoMnxmljweRNBVqPFN/b6REKDURgZkURI/UsjcV//O6iR5UeykL40RDSOcPDRKOdYSnEeE+k0A1nxhCqGTmr5iOiCRUmyALJgR3+eRV0qqUXafs3l8VazeLOPLoBJ2ic+Sia1RDd6iOmoiiR/SMXtGb9WS9WO/Wx3w0Zy12jtEfWJ8/bXedCg==</latexit><latexit sha1_base64="vY+W746ZAyKpJUSoHMw9kGLkweE=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUctMFeyy6MZlhb6gU4ZMetuGJjNDkhHKMD/hxl9x40IRt4I7/8b0sdDWA5d7OOdeknuCmDOlHefbyq2tb2xu5bcLO7t7+wf24VFLRYmk0KQRj2QnIAo4C6GpmebQiSUQEXBoB+Pbqd9+AKlYFDb0JIaeIMOQDRgl2ki+XRJ+6mnG+2AaSTLfzTD2FBO4Ur7EF7iKvVLqSYEb0Mp8u+iUnRnwKnEXpIgWqPv2l9ePaCIg1JQTpbquE+teSqRmlENW8BIFMaFjMoSuoSERoHrp7KoMnxmljweRNBVqPFN/b6REKDURgZkURI/UsjcV//O6iR5UeykL40RDSOcPDRKOdYSnEeE+k0A1nxhCqGTmr5iOiCRUmyALJgR3+eRV0qqUXafs3l8VazeLOPLoBJ2ic+Sia1RDd6iOmoiiR/SMXtGb9WS9WO/Wx3w0Zy12jtEfWJ8/bXedCg==</latexit>

mg̃ & 5TeV
<latexit sha1_base64="GNWt1sfDMQqjTk+06t5INhZifEM=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYSNgVRcugjWWEvCAbwuzkJhkys7vM3BXCsh9g46/YWChi6wfY+TdOHoUmHhg4nHMud+4JYikMuu63k1tZXVvfyG8WtrZ3dveK+wcNEyWaQ51HMtKtgBmQIoQ6CpTQijUwFUhoBqPbid98AG1EFNZwHENHsUEo+oIztFK3WFLd1Eche5AOsoz6A7RZRS+pf5b6WtEaNDKbcsvuFHSZeHNSInNUu8UvvxfxREGIXDJj2p4bYydlGgWXkBX8xEDM+IgNoG1pyBSYTjo9JqMnVunRfqTtC5FO1d8TKVPGjFVgk4rh0Cx6E/E/r51g/7qTijBOEEI+W9RPJMWITpqhPaGBoxxbwrgW9q+UD5lmHG1/BVuCt3jyMmmclz237N1flCo38zry5Igck1PikStSIXekSuqEk0fyTF7Jm/PkvDjvzscsmnPmM4fkD5zPHzWPmws=</latexit><latexit sha1_base64="GNWt1sfDMQqjTk+06t5INhZifEM=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYSNgVRcugjWWEvCAbwuzkJhkys7vM3BXCsh9g46/YWChi6wfY+TdOHoUmHhg4nHMud+4JYikMuu63k1tZXVvfyG8WtrZ3dveK+wcNEyWaQ51HMtKtgBmQIoQ6CpTQijUwFUhoBqPbid98AG1EFNZwHENHsUEo+oIztFK3WFLd1Eche5AOsoz6A7RZRS+pf5b6WtEaNDKbcsvuFHSZeHNSInNUu8UvvxfxREGIXDJj2p4bYydlGgWXkBX8xEDM+IgNoG1pyBSYTjo9JqMnVunRfqTtC5FO1d8TKVPGjFVgk4rh0Cx6E/E/r51g/7qTijBOEEI+W9RPJMWITpqhPaGBoxxbwrgW9q+UD5lmHG1/BVuCt3jyMmmclz237N1flCo38zry5Igck1PikStSIXekSuqEk0fyTF7Jm/PkvDjvzscsmnPmM4fkD5zPHzWPmws=</latexit><latexit sha1_base64="GNWt1sfDMQqjTk+06t5INhZifEM=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYSNgVRcugjWWEvCAbwuzkJhkys7vM3BXCsh9g46/YWChi6wfY+TdOHoUmHhg4nHMud+4JYikMuu63k1tZXVvfyG8WtrZ3dveK+wcNEyWaQ51HMtKtgBmQIoQ6CpTQijUwFUhoBqPbid98AG1EFNZwHENHsUEo+oIztFK3WFLd1Eche5AOsoz6A7RZRS+pf5b6WtEaNDKbcsvuFHSZeHNSInNUu8UvvxfxREGIXDJj2p4bYydlGgWXkBX8xEDM+IgNoG1pyBSYTjo9JqMnVunRfqTtC5FO1d8TKVPGjFVgk4rh0Cx6E/E/r51g/7qTijBOEEI+W9RPJMWITpqhPaGBoxxbwrgW9q+UD5lmHG1/BVuCt3jyMmmclz237N1flCo38zry5Igck1PikStSIXekSuqEk0fyTF7Jm/PkvDjvzscsmnPmM4fkD5zPHzWPmws=</latexit><latexit sha1_base64="GNWt1sfDMQqjTk+06t5INhZifEM=">AAACDHicbVC7SgNBFJ2NrxhfUUubwSBYSNgVRcugjWWEvCAbwuzkJhkys7vM3BXCsh9g46/YWChi6wfY+TdOHoUmHhg4nHMud+4JYikMuu63k1tZXVvfyG8WtrZ3dveK+wcNEyWaQ51HMtKtgBmQIoQ6CpTQijUwFUhoBqPbid98AG1EFNZwHENHsUEo+oIztFK3WFLd1Eche5AOsoz6A7RZRS+pf5b6WtEaNDKbcsvuFHSZeHNSInNUu8UvvxfxREGIXDJj2p4bYydlGgWXkBX8xEDM+IgNoG1pyBSYTjo9JqMnVunRfqTtC5FO1d8TKVPGjFVgk4rh0Cx6E/E/r51g/7qTijBOEEI+W9RPJMWITpqhPaGBoxxbwrgW9q+UD5lmHG1/BVuCt3jyMmmclz237N1flCo38zry5Igck1PikStSIXekSuqEk0fyTF7Jm/PkvDjvzscsmnPmM4fkD5zPHzWPmws=</latexit>

mt̃1 ⇡ 2� 3TeV
<latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit><latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit><latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit><latexit sha1_base64="ld3IQPgSCV0FgvCSRux8xoixW20=">AAACEXicbVA9SwNBEN2L3/Hr1NJmMQgWGu6ioKVoYxkhiUIuHHubiS7ZvTt258Rw3F+w8a/YWChia2fnv3ETU2jig4HHezPMzItSKQx63pdTmpmdm19YXCovr6yurbsbmy2TZJpDkycy0dcRMyBFDE0UKOE61cBUJOEq6p8P/as70EYkcQMHKXQUu4lFT3CGVgrdPRXmAQrZhRyL0C8ClqY6uac1ekAPabCfB1rRBrSK0K14VW8EOk38MamQMeqh+xl0E54piJFLZkzb91Ls5Eyj4BKKcpAZSBnvsxtoWxozBaaTjz4q6K5VurSXaFsx0pH6eyJnypiBimynYnhrJr2h+J/XzrB30slFnGYIMf9Z1MskxYQO46FdoYGjHFjCuBb2VspvmWYcbYhlG4I/+fI0adWqvlf1L48qp2fjOBbJNtkhe8Qnx+SUXJA6aRJOHsgTeSGvzqPz7Lw57z+tJWc8s0X+wPn4Bt+tnFs=</latexit>
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GAs are able to divine patterns of interesting 
models, and assess their consistency exceedingly 
quickly.  



Thanks!
¡Gracias!
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Experimental constraints implemented as Gaussian PDFs
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Codes used to calculate observables

mW
<latexit sha1_base64="5TVO+Hmw5ymhZ9pDAZnHYQih9Xc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDbuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TzlXdc+vew3WteVvEUYYzOIdL8KABTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPabmNzw==</latexit><latexit sha1_base64="5TVO+Hmw5ymhZ9pDAZnHYQih9Xc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDbuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TzlXdc+vew3WteVvEUYYzOIdL8KABTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPabmNzw==</latexit><latexit sha1_base64="5TVO+Hmw5ymhZ9pDAZnHYQih9Xc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDbuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TzlXdc+vew3WteVvEUYYzOIdL8KABTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPabmNzw==</latexit><latexit sha1_base64="5TVO+Hmw5ymhZ9pDAZnHYQih9Xc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bp7ibsToQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ndLG5tb2Tnm3srd/cHhUPT7p2CgxjLdZJCPTC6jlUmjeRoGS92LDqQok7wbTu9zvPnFjRaQfcRZzX9GxFqFgFHNJDbuVYbXm1t0FyDrxClKDAq1h9WswiliiuEYmqbV9z43RT6lBwSSfVwaJ5TFlUzrm/Yxqqrj108Wtc3KRKSMSRiYrjWSh/p5IqbJ2poKsU1Gc2FUvF//z+gmGN34qdJwg12y5KEwkwYjkj5ORMJyhnGWEMiOyWwmbUEMZZvHkIXirL6+TzlXdc+vew3WteVvEUYYzOIdL8KABTbiHFrSBwQSe4RXeHOW8OO/Ox7K15BQzp/AHzucPabmNzw==</latexit>

sin2 ✓lepte↵
<latexit sha1_base64="WyZEuX2AwCApY3ESY85K0l8tUXo=">AAACFHicbVDLSsNAFJ3UV62vqks3wSIIQkmKoMuiG5cV7AOatkymN+3QySTM3Agl5CPc+CtuXCji1oU7/8bpA9HWAwNnzrmXe+/xY8E1Os6XlVtZXVvfyG8WtrZ3dveK+wcNHSWKQZ1FIlItn2oQXEIdOQpoxQpo6Ato+qPrid+8B6V5JO9wHEMnpAPJA84oGqlXPPM0l92Kh0NA2ku9kOJQhSkEQZZ1f74CYsyyXrHklJ0p7GXizkmJzFHrFT+9fsSSECQyQbVuu06MnZQq5ExAVvASDTFlIzqAtqGShqA76fSozD4xSt8OImWeRHuq/u5Iaaj1OPRN5WRLvehNxP+8doLBZSflMk4QJJsNChJhY2RPErL7XAFDMTaEMsXNrjYbUkUZmhwLJgR38eRl0qiUXafs3p6XqlfzOPLkiByTU+KSC1IlN6RG6oSRB/JEXsir9Wg9W2/W+6w0Z817DskfWB/fZuGgTg==</latexit><latexit sha1_base64="WyZEuX2AwCApY3ESY85K0l8tUXo=">AAACFHicbVDLSsNAFJ3UV62vqks3wSIIQkmKoMuiG5cV7AOatkymN+3QySTM3Agl5CPc+CtuXCji1oU7/8bpA9HWAwNnzrmXe+/xY8E1Os6XlVtZXVvfyG8WtrZ3dveK+wcNHSWKQZ1FIlItn2oQXEIdOQpoxQpo6Ato+qPrid+8B6V5JO9wHEMnpAPJA84oGqlXPPM0l92Kh0NA2ku9kOJQhSkEQZZ1f74CYsyyXrHklJ0p7GXizkmJzFHrFT+9fsSSECQyQbVuu06MnZQq5ExAVvASDTFlIzqAtqGShqA76fSozD4xSt8OImWeRHuq/u5Iaaj1OPRN5WRLvehNxP+8doLBZSflMk4QJJsNChJhY2RPErL7XAFDMTaEMsXNrjYbUkUZmhwLJgR38eRl0qiUXafs3p6XqlfzOPLkiByTU+KSC1IlN6RG6oSRB/JEXsir9Wg9W2/W+6w0Z817DskfWB/fZuGgTg==</latexit><latexit sha1_base64="WyZEuX2AwCApY3ESY85K0l8tUXo=">AAACFHicbVDLSsNAFJ3UV62vqks3wSIIQkmKoMuiG5cV7AOatkymN+3QySTM3Agl5CPc+CtuXCji1oU7/8bpA9HWAwNnzrmXe+/xY8E1Os6XlVtZXVvfyG8WtrZ3dveK+wcNHSWKQZ1FIlItn2oQXEIdOQpoxQpo6Ato+qPrid+8B6V5JO9wHEMnpAPJA84oGqlXPPM0l92Kh0NA2ku9kOJQhSkEQZZ1f74CYsyyXrHklJ0p7GXizkmJzFHrFT+9fsSSECQyQbVuu06MnZQq5ExAVvASDTFlIzqAtqGShqA76fSozD4xSt8OImWeRHuq/u5Iaaj1OPRN5WRLvehNxP+8doLBZSflMk4QJJsNChJhY2RPErL7XAFDMTaEMsXNrjYbUkUZmhwLJgR38eRl0qiUXafs3p6XqlfzOPLkiByTU+KSC1IlN6RG6oSRB/JEXsir9Wg9W2/W+6w0Z817DskfWB/fZuGgTg==</latexit><latexit sha1_base64="WyZEuX2AwCApY3ESY85K0l8tUXo=">AAACFHicbVDLSsNAFJ3UV62vqks3wSIIQkmKoMuiG5cV7AOatkymN+3QySTM3Agl5CPc+CtuXCji1oU7/8bpA9HWAwNnzrmXe+/xY8E1Os6XlVtZXVvfyG8WtrZ3dveK+wcNHSWKQZ1FIlItn2oQXEIdOQpoxQpo6Ato+qPrid+8B6V5JO9wHEMnpAPJA84oGqlXPPM0l92Kh0NA2ku9kOJQhSkEQZZ1f74CYsyyXrHklJ0p7GXizkmJzFHrFT+9fsSSECQyQbVuu06MnZQq5ExAVvASDTFlIzqAtqGShqA76fSozD4xSt8OImWeRHuq/u5Iaaj1OPRN5WRLvehNxP+8doLBZSflMk4QJJsNChJhY2RPErL7XAFDMTaEMsXNrjYbUkUZmhwLJgR38eRl0qiUXafs3p6XqlfzOPLkiByTU+KSC1IlN6RG6oSRB/JEXsir9Wg9W2/W+6w0Z817DskfWB/fZuGgTg==</latexit>

�Z
<latexit sha1_base64="XypmaZwtLYlBre0TtXa7zKR9YP0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7Ae2oUy2m3bp7ibuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqeNUEdogMY9VO0RNOZO0YZjhtJ0oiiLktBWOrqd+64kqzWJ5b8YJDQQOJIsYQWOldvcGhcDeQ69c8areDO4y8XNSgRz1Xvmr249JKqg0hKPWHd9LTJChMoxwOil1U00TJCMc0I6lEgXVQTa7d+KeWKXvRrGyJY07U39PZCi0HovQdgo0Q73oTcX/vE5qossgYzJJDZVkvihKuWtid/q822eKEsPHliBRzN7qkiEqJMZGVLIh+IsvL5PmWdX3qv7deaV2lcdRhCM4hlPw4QJqcAt1aAABDs/wCm/Oo/PivDsf89aCk88cwh84nz+9GY/C</latexit><latexit sha1_base64="XypmaZwtLYlBre0TtXa7zKR9YP0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7Ae2oUy2m3bp7ibuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqeNUEdogMY9VO0RNOZO0YZjhtJ0oiiLktBWOrqd+64kqzWJ5b8YJDQQOJIsYQWOldvcGhcDeQ69c8areDO4y8XNSgRz1Xvmr249JKqg0hKPWHd9LTJChMoxwOil1U00TJCMc0I6lEgXVQTa7d+KeWKXvRrGyJY07U39PZCi0HovQdgo0Q73oTcX/vE5qossgYzJJDZVkvihKuWtid/q822eKEsPHliBRzN7qkiEqJMZGVLIh+IsvL5PmWdX3qv7deaV2lcdRhCM4hlPw4QJqcAt1aAABDs/wCm/Oo/PivDsf89aCk88cwh84nz+9GY/C</latexit><latexit sha1_base64="XypmaZwtLYlBre0TtXa7zKR9YP0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7Ae2oUy2m3bp7ibuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqeNUEdogMY9VO0RNOZO0YZjhtJ0oiiLktBWOrqd+64kqzWJ5b8YJDQQOJIsYQWOldvcGhcDeQ69c8areDO4y8XNSgRz1Xvmr249JKqg0hKPWHd9LTJChMoxwOil1U00TJCMc0I6lEgXVQTa7d+KeWKXvRrGyJY07U39PZCi0HovQdgo0Q73oTcX/vE5qossgYzJJDZVkvihKuWtid/q822eKEsPHliBRzN7qkiEqJMZGVLIh+IsvL5PmWdX3qv7deaV2lcdRhCM4hlPw4QJqcAt1aAABDs/wCm/Oo/PivDsf89aCk88cwh84nz+9GY/C</latexit><latexit sha1_base64="XypmaZwtLYlBre0TtXa7zKR9YP0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7Ae2oUy2m3bp7ibuboQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu5eef+gqeNUEdogMY9VO0RNOZO0YZjhtJ0oiiLktBWOrqd+64kqzWJ5b8YJDQQOJIsYQWOldvcGhcDeQ69c8areDO4y8XNSgRz1Xvmr249JKqg0hKPWHd9LTJChMoxwOil1U00TJCMc0I6lEgXVQTa7d+KeWKXvRrGyJY07U39PZCi0HovQdgo0Q73oTcX/vE5qossgYzJJDZVkvihKuWtid/q822eKEsPHliBRzN7qkiEqJMZGVLIh+IsvL5PmWdX3qv7deaV2lcdRhCM4hlPw4QJqcAt1aAABDs/wCm/Oo/PivDsf89aCk88cwh84nz+9GY/C</latexit>

�inv
Z
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Observable Code
SOFTSUSY 4.1.0
FeynHiggs 2.13.0

Zfitter 6.42, micrOMEGAs 4.3.2
Zfitter 6.42, micrOMEGAs 4.3.2

micrOMEGAs 4.3.2

B physics micrOMEGAs 4.3.2
Higgs sector FeynHiggs 2.13.0

SUSY spectrum SOFTSUSY 4.1.0

Sparticle decays SOFTSUSY 4.1.0

DM observables micrOMEGAs 4.3.2

Cross sections micrOMEGAs 4.3.2 (LO), PYTHIA 8.2 & 
NLL-fast (NLO+NLL)
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Muon anomalous magnetic moment 
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Muon anomalous magnetic moment 
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SUSY spectrum
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pMSSM GUT scale input parameters for the best fit points
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Lightest neutralino and chargino
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Input parameters (GUT scale)
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Gaugino masses (GUT scale)
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The Galactic Center Excess 


