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status: ongoing analysis of e+e- —> e+e-H
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analysis ongoing: optimizing forward electron selection and 
overlay removal for this fusion process."

today: detector optimization & analytic calculation of recoil 
mass resolution."
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σS=0.7/7.5/22.8 fb @ 250/500/1000 GeV
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Optimization Space

Local, detector 
component parameters

Single particle 
performance

resolutions on 
xμ and pμ, etc.

Physics performance

Benchmark observables 
for evaluation

Confirmation to clear the threshold 
rather than optimization?

VTX TPC

CAL

Δp/p

ΔE/E

Δb

ΔEJ/EJ

ΔO2=ΔσZh

ΔO3=ΔPol(τ)

ΔO1=ΔσxBR(b/c)

ΔOn

Make them as orthogonal or 
diagonal as possible !

Full simulation

Global parameters

Fast Simulation

parametric study

Metric?

New 
benchmark?

Granularity

Global parameters
R, L (CAL), θmin, ...
B-field
Material budget

Internal & scale-invariant
Technology choice
detailed design

constraint rather 
than what to 
optimize?

Cost = fn(R,L,granularity,..)
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��H ⇠ 2�Y1 � 2�Y2 � 2�Y3 ��Y4

��H/�H 250 GeV + 500 
GeVBaseline 11% 5%

LumiUP 5.4% 2.5%

How exactly to do? 
example: Higgs total width

Y1 = �ZH

Y2 = �⌫⌫̄H · Br(H ! bb̄)

Y3 = �ZH · Br(H ! bb̄)
Y4 = �⌫⌫̄H · Br(H ! WW ⇤)
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Detector Optimization
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physics analysis (signal and background)

tracking, PFA, flavor tagging…

Global Fit

interesting in many aspects to see those coefficients!



resolution of recoil mass 

�5

�MH

MH<latexit sha1_base64="mnHTUd6SqOs6zGfko40bY26vTho=">AAACAHicdZBLSwMxFIUzPmt9jboR3ASL4KpMRdRlURfdFCo4ttApQya904ZmMkOSEcowbvwrblyouPVnuPPfmD6E+joQOJxzL0m+IOFMacf5sObmFxaXlgsrxdW19Y1Ne2v7RsWppODSmMeyFRAFnAlwNdMcWokEEgUcmsHgYtQ3b0EqFotrPUygE5GeYCGjRJvIt3e9UBKaeZfANcF1v5ZndT+r5blvlyplZyzs/DJfVQlN1fDtd68b0zQCoSknSrUrTqI7GZGaUQ550UsVJIQOSA/axgoSgepk4x/k+MAkXRzG0hyh8Tid3chIpNQwCsxkRHRf/exG4V9dO9XhWSdjIkk1CDq5KEw51jEe4cBdJoFqPjSGUMnMWzHtE4NEG2jFWQj/G/eofFJ2ro5L1fMpjQLaQ/voEFXQKaqiGmogF1F0hx7QE3q27q1H68V6nYzOWdOdHfRN1tsntFKWmg==</latexit><latexit sha1_base64="mnHTUd6SqOs6zGfko40bY26vTho=">AAACAHicdZBLSwMxFIUzPmt9jboR3ASL4KpMRdRlURfdFCo4ttApQya904ZmMkOSEcowbvwrblyouPVnuPPfmD6E+joQOJxzL0m+IOFMacf5sObmFxaXlgsrxdW19Y1Ne2v7RsWppODSmMeyFRAFnAlwNdMcWokEEgUcmsHgYtQ3b0EqFotrPUygE5GeYCGjRJvIt3e9UBKaeZfANcF1v5ZndT+r5blvlyplZyzs/DJfVQlN1fDtd68b0zQCoSknSrUrTqI7GZGaUQ550UsVJIQOSA/axgoSgepk4x/k+MAkXRzG0hyh8Tid3chIpNQwCsxkRHRf/exG4V9dO9XhWSdjIkk1CDq5KEw51jEe4cBdJoFqPjSGUMnMWzHtE4NEG2jFWQj/G/eofFJ2ro5L1fMpjQLaQ/voEFXQKaqiGmogF1F0hx7QE3q27q1H68V6nYzOWdOdHfRN1tsntFKWmg==</latexit>

M2
H = (Ecm � E1 � E2)

2 � |~p1 + ~p2|
<latexit sha1_base64="Xafp8xMLqc0ZVWgLjncg5Gbtl/E=">AAACGHicbZDLSsNAFIYnXmu9RV26CRahIi1JEO1GKEihG6GCsYU2DZPppB06uTAzKZQ0r+HGV3HjQsVtd76N0zYLbf3hwMd/zmHm/G5ECRe6/q2srW9sbm3ndvK7e/sHh+rR8RMPY4awhUIaspYLOaYkwJYgguJWxDD0XYqb7vBu1m+OMOMkDB7FOMK2D/sB8QiCQlqOqt93TSepp7fFmpMgPy3VHEOWedE1S5POCKMkcoz0MiMznThqQS/rc2mrYGRQAJkajjrt9EIU+zgQiELO24YeCTuBTBBEcZrvxBxHEA1hH7clBtDH3E7ml6XauXR6mhcyWYHQ5u7vjQT6nI99V076UAz4cm9m/tdrx8Kr2AkJoljgAC0e8mKqiVCbxaT1CMNI0LEEiBiRf9XQADKIhAwzL0Mwlk9eBcssX5f1h6tCtZKlkQOn4AwUgQFuQBXUQQNYAIFn8ArewYfyorwpn8rXYnRNyXZOwB8p0x9Kup7R</latexit><latexit sha1_base64="Xafp8xMLqc0ZVWgLjncg5Gbtl/E=">AAACGHicbZDLSsNAFIYnXmu9RV26CRahIi1JEO1GKEihG6GCsYU2DZPppB06uTAzKZQ0r+HGV3HjQsVtd76N0zYLbf3hwMd/zmHm/G5ECRe6/q2srW9sbm3ndvK7e/sHh+rR8RMPY4awhUIaspYLOaYkwJYgguJWxDD0XYqb7vBu1m+OMOMkDB7FOMK2D/sB8QiCQlqOqt93TSepp7fFmpMgPy3VHEOWedE1S5POCKMkcoz0MiMznThqQS/rc2mrYGRQAJkajjrt9EIU+zgQiELO24YeCTuBTBBEcZrvxBxHEA1hH7clBtDH3E7ml6XauXR6mhcyWYHQ5u7vjQT6nI99V076UAz4cm9m/tdrx8Kr2AkJoljgAC0e8mKqiVCbxaT1CMNI0LEEiBiRf9XQADKIhAwzL0Mwlk9eBcssX5f1h6tCtZKlkQOn4AwUgQFuQBXUQQNYAIFn8ArewYfyorwpn8rXYnRNyXZOwB8p0x9Kup7R</latexit>

= E2
cm � 2Ecm(E1 + E2)�M2

Z
<latexit sha1_base64="sW4qYc4Zqz0KVbRmlzdcal0Ciew=">AAACCnicbVDLSgMxFM3UV62vqks3Q4tQkZaZItqNUJABN0IFa4ttHTJp2oYmmSHJCGWYvRt/xY0LFbd+gTv/xsy0C209cLmHc+4luccLKJHKsr6NzNLyyupadj23sbm1vZPf3buVfigQbiKf+qLtQYkp4bipiKK4HQgMmUdxyxtfJH7rAQtJfH6jJgHuMTjkZEAQVFpy84Vz577qRojF5aqT9pLj2seOWz0qXyXOXezmi1bFSmEuEntGimCGhpv/6vZ9FDLMFaJQyo5tBaoXQaEIojjOdUOJA4jGcIg7mnLIsOxF6S2xeaiVvjnwhS6uzFT9vRFBJuWEeXqSQTWS814i/ud1QjWo9SLCg1BhjqYPDUJqKt9MgjH7RGCk6EQTiATRfzXRCAqIlI4vp0Ow509eJM1q5bRiXZ8U67VZGllwAAqgBGxwBurgEjRAEyDwCJ7BK3gznowX4934mI5mjNnOPvgD4/MHCjeYqw==</latexit><latexit sha1_base64="sW4qYc4Zqz0KVbRmlzdcal0Ciew=">AAACCnicbVDLSgMxFM3UV62vqks3Q4tQkZaZItqNUJABN0IFa4ttHTJp2oYmmSHJCGWYvRt/xY0LFbd+gTv/xsy0C209cLmHc+4luccLKJHKsr6NzNLyyupadj23sbm1vZPf3buVfigQbiKf+qLtQYkp4bipiKK4HQgMmUdxyxtfJH7rAQtJfH6jJgHuMTjkZEAQVFpy84Vz577qRojF5aqT9pLj2seOWz0qXyXOXezmi1bFSmEuEntGimCGhpv/6vZ9FDLMFaJQyo5tBaoXQaEIojjOdUOJA4jGcIg7mnLIsOxF6S2xeaiVvjnwhS6uzFT9vRFBJuWEeXqSQTWS814i/ud1QjWo9SLCg1BhjqYPDUJqKt9MgjH7RGCk6EQTiATRfzXRCAqIlI4vp0Ow509eJM1q5bRiXZ8U67VZGllwAAqgBGxwBurgEjRAEyDwCJ7BK3gznowX4934mI5mjNnOPvgD4/MHCjeYqw==</latexit>

i) pure beam effect: �P = 0
<latexit sha1_base64="1xHLOPU1CjwAG/G3Qq/K0XDYkJg=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKWxENBchoAePEVwNJiHMTjrJkNnZZaZXCCF/4cWDilc/x5t/4+SBaGJBQ1HVTXdXmChpyfe/vMzS8srqWnY9t7G5tb2T3927s3FqBAYiVrGphdyikhoDkqSwlhjkUajwPuxfjv37RzRWxvqWBgk2I97VsiMFJyc9NK5QEWfVC7+VL/hFfwL2Q0rzpAAzVFv5z0Y7FmmEmoTi1tZLfkLNITckhcJRrpFaTLjo8y7WHdU8QtscTi4esSOntFknNq40sYn6e2LII2sHUeg6I049O++Nxf+8ekqdcnModZISajFd1EkVo5iN32dtaVCQGjjChZHuViZ63HBBLqScC2Hh5UUSnBTPiv7NaaFSnqWRhQM4hGMowTlU4BqqEIAADU/wAq+e9Z69N+992prxZjP78Afexze2d4/I</latexit><latexit sha1_base64="1xHLOPU1CjwAG/G3Qq/K0XDYkJg=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKWxENBchoAePEVwNJiHMTjrJkNnZZaZXCCF/4cWDilc/x5t/4+SBaGJBQ1HVTXdXmChpyfe/vMzS8srqWnY9t7G5tb2T3927s3FqBAYiVrGphdyikhoDkqSwlhjkUajwPuxfjv37RzRWxvqWBgk2I97VsiMFJyc9NK5QEWfVC7+VL/hFfwL2Q0rzpAAzVFv5z0Y7FmmEmoTi1tZLfkLNITckhcJRrpFaTLjo8y7WHdU8QtscTi4esSOntFknNq40sYn6e2LII2sHUeg6I049O++Nxf+8ekqdcnModZISajFd1EkVo5iN32dtaVCQGjjChZHuViZ63HBBLqScC2Hh5UUSnBTPiv7NaaFSnqWRhQM4hGMowTlU4BqqEIAADU/wAq+e9Z69N+992prxZjP78Afexze2d4/I</latexit>

�MH

MH
= FB

�Ecm

Ecm<latexit sha1_base64="lq/axTvtPu/mVff1QCsniEzbL/8=">AAACJHicbVDLSgMxFM3UV62vUZdugkVwVaYi2oVC8UU3QgXHFjrDkEkzbWjmQZIRSpifceOvuHFhxYUbv8W0nYVtvRDu4ZxzubnHTxgV0rK+jcLS8srqWnG9tLG5tb1j7u49iTjlmNg4ZjFv+0gQRiNiSyoZaSecoNBnpOUPrsd665lwQePoUQ4T4oaoF9GAYiQ15ZkXTsARVs4NYRLBe081skxN2+Wdp66yGf3WUzjUhrx7ZtmqWJOCi6CagzLIq+mZI6cb4zQkkcQMCdGpWol0FeKSYkaykpMKkiA8QD3S0TBCIRGumlyZwSPNdGEQc/0iCSfs3wmFQiGGoa+dIZJ9Ma+Nyf+0TiqDmqtolKSSRHi6KEgZlDEcRwa7lBMs2VADhDnVf4W4j3QsUgdb0iFU509eBPZJ5axiPZyW67U8jSI4AIfgGFTBOaiDBmgCG2DwAt7ABxgZr8a78Wl8Ta0FI5/ZBzNl/PwCsWemMQ==</latexit><latexit sha1_base64="lq/axTvtPu/mVff1QCsniEzbL/8=">AAACJHicbVDLSgMxFM3UV62vUZdugkVwVaYi2oVC8UU3QgXHFjrDkEkzbWjmQZIRSpifceOvuHFhxYUbv8W0nYVtvRDu4ZxzubnHTxgV0rK+jcLS8srqWnG9tLG5tb1j7u49iTjlmNg4ZjFv+0gQRiNiSyoZaSecoNBnpOUPrsd665lwQePoUQ4T4oaoF9GAYiQ15ZkXTsARVs4NYRLBe081skxN2+Wdp66yGf3WUzjUhrx7ZtmqWJOCi6CagzLIq+mZI6cb4zQkkcQMCdGpWol0FeKSYkaykpMKkiA8QD3S0TBCIRGumlyZwSPNdGEQc/0iCSfs3wmFQiGGoa+dIZJ9Ma+Nyf+0TiqDmqtolKSSRHi6KEgZlDEcRwa7lBMs2VADhDnVf4W4j3QsUgdb0iFU509eBPZJ5axiPZyW67U8jSI4AIfgGFTBOaiDBmgCG2DwAt7ABxgZr8a78Wl8Ta0FI5/ZBzNl/PwCsWemMQ==</latexit>

FB =
E2

cm

2M2
H

(1 +
M2

H �M2
Z

E2
cm

)
<latexit sha1_base64="tPdQatoT0uqU2fHGn7ocYrYZqEE="></latexit><latexit sha1_base64="tPdQatoT0uqU2fHGn7ocYrYZqEE="></latexit>

ii) pure detector effect: �Ecm = 0
<latexit sha1_base64="GU75AwWDqEj7JKomdi0NzhNJtx0=">AAAB93icbVBNSwMxEM3Wr1o/uurRS7AInspWRHsRCip4rODaQrss2XS2DU2yS5IV6tJf4sWDilf/ijf/jekHotUHA4/3ZpiZF6WcaeN5n05haXllda24XtrY3Nouuzu7dzrJFAWfJjxR7Yho4EyCb5jh0E4VEBFxaEXDi4nfugelWSJvzSiFQJC+ZDGjxFgpdMvdS+CG4Kswp2J87oVuxat6U+BvUlskFTRHM3Q/ur2EZgKkoZxo3al5qQlyogyjHMalbqYhJXRI+tCxVBIBOsinh4/xoVV6OE6ULWnwVP05kROh9UhEtlMQM9CL3kT8z+tkJq4HOZNpZkDS2aI449gkeJIC7jEF1PCRJYQqZm/FdEAUocZmVbIh/Hn5L/GPq6dV7+ak0qjP0yiifXSAjlANnaEGukZN5COKMvSIntGL8+A8Oa/O26y14Mxn9tAvOO9fLTiSRw==</latexit><latexit sha1_base64="GU75AwWDqEj7JKomdi0NzhNJtx0=">AAAB93icbVBNSwMxEM3Wr1o/uurRS7AInspWRHsRCip4rODaQrss2XS2DU2yS5IV6tJf4sWDilf/ijf/jekHotUHA4/3ZpiZF6WcaeN5n05haXllda24XtrY3Nouuzu7dzrJFAWfJjxR7Yho4EyCb5jh0E4VEBFxaEXDi4nfugelWSJvzSiFQJC+ZDGjxFgpdMvdS+CG4Kswp2J87oVuxat6U+BvUlskFTRHM3Q/ur2EZgKkoZxo3al5qQlyogyjHMalbqYhJXRI+tCxVBIBOsinh4/xoVV6OE6ULWnwVP05kROh9UhEtlMQM9CL3kT8z+tkJq4HOZNpZkDS2aI449gkeJIC7jEF1PCRJYQqZm/FdEAUocZmVbIh/Hn5L/GPq6dV7+ak0qjP0yiifXSAjlANnaEGukZN5COKMvSIntGL8+A8Oa/O26y14Mxn9tAvOO9fLTiSRw==</latexit>

�MH

MH
= FD(P1)

�P1

P1
� FD(P2)

�P2

P2<latexit sha1_base64="bTdhNIqW/Va8tsLO49WQYq0d03k="></latexit><latexit sha1_base64="bTdhNIqW/Va8tsLO49WQYq0d03k="></latexit>

FD(P ) =
EcmP +M2

Z/2

M2
H<latexit sha1_base64="T6SMeQCoR6d6KYIltsdH/HafDyM=">AAACDnicdZDLSsNAGIUn9VbrLerSTbAoFaGmQbQboeCFbgoRjC22aZhMJ+3QyYWZiVBC3sCNr+LGhYpb1+58G6cXod4ODBzO+X9m5nMjSrjQ9Q8lMzM7N7+QXcwtLa+srqnrG9c8jBnCFgppyBou5JiSAFuCCIobEcPQdymuu/3TYV+/xYyTMLgSgwjbPuwGxCMIChk56u6Fk5ylBXPvpOUxiJJzJ0F+au7XnJu2cWCkSc2pto3UUfOloj6Spv8yX1UeTGQ66nurE6LYx4FAFHLeLOmRsBPIBEEUp7lWzHEEUR92cVPaAPqY28noP6m2I5OO5oVMnkBoo3R6I4E+5wPflZM+FD3+sxuGf3XNWHhlOyFBFAscoPFFXkw1EWpDOFqHMIwEHUgDESPyrRrqQclFSIS5aQj/G8soHhX1y8N8pTyhkQVbYBsUQAkcgwqoAhNYAIE78ACewLNyrzwqL8rreDSjTHY2wTcpb58YpJr3</latexit><latexit sha1_base64="T6SMeQCoR6d6KYIltsdH/HafDyM=">AAACDnicdZDLSsNAGIUn9VbrLerSTbAoFaGmQbQboeCFbgoRjC22aZhMJ+3QyYWZiVBC3sCNr+LGhYpb1+58G6cXod4ODBzO+X9m5nMjSrjQ9Q8lMzM7N7+QXcwtLa+srqnrG9c8jBnCFgppyBou5JiSAFuCCIobEcPQdymuu/3TYV+/xYyTMLgSgwjbPuwGxCMIChk56u6Fk5ylBXPvpOUxiJJzJ0F+au7XnJu2cWCkSc2pto3UUfOloj6Spv8yX1UeTGQ66nurE6LYx4FAFHLeLOmRsBPIBEEUp7lWzHEEUR92cVPaAPqY28noP6m2I5OO5oVMnkBoo3R6I4E+5wPflZM+FD3+sxuGf3XNWHhlOyFBFAscoPFFXkw1EWpDOFqHMIwEHUgDESPyrRrqQclFSIS5aQj/G8soHhX1y8N8pTyhkQVbYBsUQAkcgwqoAhNYAIE78ACewLNyrzwqL8rreDSjTHY2wTcpb58YpJr3</latexit>

�MZ

MZ
=

�P1

2P1
� �P2

2P2<latexit sha1_base64="0Obk98j5H3bo//lcJpVYCevwGgc=">AAACN3icbVDLSsNAFJ3UV62vqEs3g0VwVZIi2o1Q0IUbsYKxxSaEyXTSDp08mJkIJeSz3PgZ7sSNCxW3/oGTNAvbemDmHs65l5l7vJhRIQ3jVassLa+srlXXaxubW9s7+u7evYgSjomFIxbxnocEYTQklqSSkV7MCQo8Rrre+CL3u4+ECxqFd3ISEydAw5D6FCOpJFe/sX2OcGpfEiYRvHbThyxLp+V8xuq4ZpY289uOYpaIObNZmM3M1etGwygAF4lZkjoo0XH1F3sQ4SQgocQMCdE3jVg6KeKSYkaymp0IEiM8RkPSVzREARFOWiyewSOlDKAfcXVCCQv170SKAiEmgac6AyRHYt7Lxf+8fiL9lpPSME4kCfH0IT9hUEYwTxEOKCdYsokiCHOq/grxCKlEpMq6pkIw51deJFazcdowbk/q7VaZRhUcgENwDExwBtrgCnSABTB4Am/gA3xqz9q79qV9T1srWjmzD2ag/fwCxrStHw==</latexit><latexit sha1_base64="0Obk98j5H3bo//lcJpVYCevwGgc=">AAACN3icbVDLSsNAFJ3UV62vqEs3g0VwVZIi2o1Q0IUbsYKxxSaEyXTSDp08mJkIJeSz3PgZ7sSNCxW3/oGTNAvbemDmHs65l5l7vJhRIQ3jVassLa+srlXXaxubW9s7+u7evYgSjomFIxbxnocEYTQklqSSkV7MCQo8Rrre+CL3u4+ECxqFd3ISEydAw5D6FCOpJFe/sX2OcGpfEiYRvHbThyxLp+V8xuq4ZpY289uOYpaIObNZmM3M1etGwygAF4lZkjoo0XH1F3sQ4SQgocQMCdE3jVg6KeKSYkaymp0IEiM8RkPSVzREARFOWiyewSOlDKAfcXVCCQv170SKAiEmgac6AyRHYt7Lxf+8fiL9lpPSME4kCfH0IT9hUEYwTxEOKCdYsokiCHOq/grxCKlEpMq6pkIw51deJFazcdowbk/q7VaZRhUcgENwDExwBtrgCnSABTB4Am/gA3xqz9q79qV9T1srWjmzD2ag/fwCxrStHw==</latexit>

⇠ �✓12 = 0
<latexit sha1_base64="4iF06j9hCCgTVA2mFeTaeGW8pzs=">AAAB/3icbVBNS8NAEN34WetX1IMHL8EieCpJEe1FKOjBYwVjC00Im+2kXbr5YHcilNCLf8WLBxWv/g1v/hu3H4i2Phh4vDfDzLwwE1yhbX8ZS8srq2vrpY3y5tb2zq65t3+v0lwycFkqUtkOqQLBE3CRo4B2JoHGoYBWOLga+60HkIqnyR0OM/Bj2kt4xBlFLQXmoad47F2DQOphH5AGhVMbXdqBWbGr9gTWD3HmSYXM0AzMT6+bsjyGBJmgSnUcO0O/oBI5EzAqe7mCjLIB7UFH04TGoPxi8sDIOtFK14pSqStBa6L+nihorNQwDnVnTLGv5r2x+J/XyTGq+wVPshwhYdNFUS4sTK1xGlaXS2AohppQJrm+1WJ9KilDnVlZh7Dw8iJxa9Xzqn17VmnUZ2mUyBE5JqfEIRekQW5Ik7iEkRF5Ii/k1Xg0no03433aumTMZg7IHxgf34WXldw=</latexit><latexit sha1_base64="4iF06j9hCCgTVA2mFeTaeGW8pzs=">AAAB/3icbVBNS8NAEN34WetX1IMHL8EieCpJEe1FKOjBYwVjC00Im+2kXbr5YHcilNCLf8WLBxWv/g1v/hu3H4i2Phh4vDfDzLwwE1yhbX8ZS8srq2vrpY3y5tb2zq65t3+v0lwycFkqUtkOqQLBE3CRo4B2JoHGoYBWOLga+60HkIqnyR0OM/Bj2kt4xBlFLQXmoad47F2DQOphH5AGhVMbXdqBWbGr9gTWD3HmSYXM0AzMT6+bsjyGBJmgSnUcO0O/oBI5EzAqe7mCjLIB7UFH04TGoPxi8sDIOtFK14pSqStBa6L+nihorNQwDnVnTLGv5r2x+J/XyTGq+wVPshwhYdNFUS4sTK1xGlaXS2AohppQJrm+1WJ9KilDnVlZh7Dw8iJxa9Xzqn17VmnUZ2mUyBE5JqfEIRekQW5Ik7iEkRF5Ii/k1Xg0no03433aumTMZg7IHxgf34WXldw=</latexit>

�MH

MH
= FB

�Ecm

Ecm
� FD(P1)

�P1

P1
� FD(P2)

�P2

P2<latexit sha1_base64="8uR263C0RZu8KlhHYML6PrRG4YE="></latexit><latexit sha1_base64="8uR263C0RZu8KlhHYML6PrRG4YE="></latexit>

iii) overall:

E1 = P1<latexit sha1_base64="VByn6lotuTpuLDxL2HKlbeh/qFk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQEMFjBWMLbQib7bRdutmE3Y1QQn+EFw8qXv0/3vw3btsctPXBwOO9GWbmRang2rjut1NaWV1b3yhvVra2d3b3qvsHjzrJFEOfJSJR7YhqFFyib7gR2E4V0jgS2IpGN1O/9YRK80Q+mHGKQUwHkvc5o8ZKrdvQu26GXlituXV3BrJMvILUoEAzrH51ewnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ+dOyEnVumRfqJsSUNm6u+JnMZaj+PIdsbUDPWiNxX/8zqZ6V8FOZdpZlCy+aJ+JohJyPR30uMKmRFjSyhT3N5K2JAqyoxNqGJD8BZfXib+Wf2i7t6f1xpukUYZjuAYTsGDS2jAHTTBBwYjeIZXeHNS58V5dz7mrSWnmDmEP3A+fwBs5Y5w</latexit><latexit sha1_base64="VByn6lotuTpuLDxL2HKlbeh/qFk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQEMFjBWMLbQib7bRdutmE3Y1QQn+EFw8qXv0/3vw3btsctPXBwOO9GWbmRang2rjut1NaWV1b3yhvVra2d3b3qvsHjzrJFEOfJSJR7YhqFFyib7gR2E4V0jgS2IpGN1O/9YRK80Q+mHGKQUwHkvc5o8ZKrdvQu26GXlituXV3BrJMvILUoEAzrH51ewnLYpSGCap1x3NTE+RUGc4ETirdTGNK2YgOsGOppDHqIJ+dOyEnVumRfqJsSUNm6u+JnMZaj+PIdsbUDPWiNxX/8zqZ6V8FOZdpZlCy+aJ+JohJyPR30uMKmRFjSyhT3N5K2JAqyoxNqGJD8BZfXib+Wf2i7t6f1xpukUYZjuAYTsGDS2jAHTTBBwYjeIZXeHNS58V5dz7mrSWnmDmEP3A+fwBs5Y5w</latexit>

E2 = P2<latexit sha1_base64="axft0CtdyY/SamA6PmfNJToOxsE=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9SIURPBYwdhCG8Jmu22XbjZhdyKU0B/hxYOKV/+PN/+N2zYHbX0w8Hhvhpl5USqFQdf9dlZW19Y3Nktb5e2d3b39ysHho0kyzbjPEpnodkQNl0JxHwVK3k41p3EkeSsa3Uz91hPXRiTqAccpD2I6UKIvGEUrtW7D+nUzrIeVqltzZyDLxCtIFQo0w8pXt5ewLOYKmaTGdDw3xSCnGgWTfFLuZoanlI3ogHcsVTTmJshn507IqVV6pJ9oWwrJTP09kdPYmHEc2c6Y4tAselPxP6+TYf8qyIVKM+SKzRf1M0kwIdPfSU9ozlCOLaFMC3srYUOqKUObUNmG4C2+vEz8eu2i5t6fVxtukUYJjuEEzsCDS2jAHTTBBwYjeIZXeHNS58V5dz7mrStOMXMEf+B8/gBv745y</latexit><latexit sha1_base64="axft0CtdyY/SamA6PmfNJToOxsE=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9SIURPBYwdhCG8Jmu22XbjZhdyKU0B/hxYOKV/+PN/+N2zYHbX0w8Hhvhpl5USqFQdf9dlZW19Y3Nktb5e2d3b39ysHho0kyzbjPEpnodkQNl0JxHwVK3k41p3EkeSsa3Uz91hPXRiTqAccpD2I6UKIvGEUrtW7D+nUzrIeVqltzZyDLxCtIFQo0w8pXt5ewLOYKmaTGdDw3xSCnGgWTfFLuZoanlI3ogHcsVTTmJshn507IqVV6pJ9oWwrJTP09kdPYmHEc2c6Y4tAselPxP6+TYf8qyIVKM+SKzRf1M0kwIdPfSU9ozlCOLaFMC3srYUOqKUObUNmG4C2+vEz8eu2i5t6fVxtukUYJjuEEzsCDS2jAHTTBBwYjeIZXeHNS58V5dz7mrStOMXMEf+B8/gBv745y</latexit>

�✓12 = 0
<latexit sha1_base64="PLm1XAxVZD3RcMgRgPvB4m8t/2Y=">AAAB+3icbVBNS8NAEN34WetXtEcvwSJ4KkkR9SIU9OCxgrGFJoTNdtou3XywOxFCqH/FiwcVr/4Rb/4bt20O2vpg4PHeDDPzwlRwhbb9baysrq1vbFa2qts7u3v75sHhg0oyycBliUhkN6QKBI/BRY4CuqkEGoUCOuH4eup3HkEqnsT3mKfgR3QY8wFnFLUUmDXvBgRSD0eANCic5uTKDsy63bBnsJaJU5I6KdEOzC+vn7AsghiZoEr1HDtFv6ASORMwqXqZgpSyMR1CT9OYRqD8Ynb8xDrRSt8aJFJXjNZM/T1R0EipPAp1Z0RxpBa9qfif18twcOkXPE4zhJjNFw0yYWFiTZOw+lwCQ5FrQpnk+laLjaikDHVeVR2Cs/jyMnGbjfOGfXdWb9llGhVyRI7JKXHIBWmRW9ImLmEkJ8/klbwZT8aL8W58zFtXjHKmRv7A+PwBTuCUBg==</latexit><latexit sha1_base64="PLm1XAxVZD3RcMgRgPvB4m8t/2Y=">AAAB+3icbVBNS8NAEN34WetXtEcvwSJ4KkkR9SIU9OCxgrGFJoTNdtou3XywOxFCqH/FiwcVr/4Rb/4bt20O2vpg4PHeDDPzwlRwhbb9baysrq1vbFa2qts7u3v75sHhg0oyycBliUhkN6QKBI/BRY4CuqkEGoUCOuH4eup3HkEqnsT3mKfgR3QY8wFnFLUUmDXvBgRSD0eANCic5uTKDsy63bBnsJaJU5I6KdEOzC+vn7AsghiZoEr1HDtFv6ASORMwqXqZgpSyMR1CT9OYRqD8Ynb8xDrRSt8aJFJXjNZM/T1R0EipPAp1Z0RxpBa9qfif18twcOkXPE4zhJjNFw0yYWFiTZOw+lwCQ5FrQpnk+laLjaikDHVeVR2Cs/jyMnGbjfOGfXdWb9llGhVyRI7JKXHIBWmRW9ImLmEkJ8/klbwZT8aL8W58zFtXjHKmRv7A+PwBTuCUBg==</latexit>
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Ecm / GeV F F F ∆Ecm/Ecm ∆M/M (B) ∆M/M (D) ∆M/M

250 2.2 1.4 0.9 0.17% 0.38% 0.21% 0.43%

350 4.2 2.7 1.4 0.13% 0.54% 0.62% 0.82%

500 8.2 5.4 2.8 0.10% 0.80% 1.8% 2.0%


