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• 
The	electric	field	correction	C

e 	is	based	on	m
easurem

ent	of	the	equilibrium
	

radial	distribution,	and	the	focusing	index	
• 

The	pitch	correction	C
p 	is	based	on	a	m

easurem
ent	of	the	vertical	

distribution	at	the	decay	m
uons,	and	the	focusing	index	

A
ssum

ing	perfect	m
easurem

ent	of	the	distributions	and	index	n	
	W
hat	is	the	uncertainty	in	C

e	 and	C
p 	due	to	

	• 
Q
uadrupole	field	nonlinearity	

• 
M
isalignm

ent	of	quadrupole	plates	
• 

Q
uad	voltage	errors	

• 
Radial	m

agnetic	field		?	

Electric	field	and	vertical	pitch	system
atically	shift	ω

a 	



O
utline		

• Electric	field	contribution	to	ω
a	

– A
nalytic	description	–	nonlinearity	and	m

isalignm
ent	

– Spin	tracking	and	integrating	
• Contribution	from

	pitch	
– Theory	
– Spin	Tracking	and	Integration		

• Sim
ulation	

– Evaluation	of	dependence	on	nonlinearity,	m
isalignm

ent,	
voltage	errors,	B-radial	

– Incorporating	details	of	ring	m
odel	into	m

easurem
ent	
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H
ow

	does	quad	nonlinearity,	field	errors	and	m
isalignm

ent	alter	effects	of	
electric	field	and	pitch?	
	H
ow

	large	are	those	effects?	
	Can	w

e	correct	for	those	effects?	
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Electric	field		
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• 
M
easure	Δ

p/p		and	E-field	
• 

A
s	long	as	the	quadrupole	field	is	linear	in	displacem

ent	
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ent	of	radial	closed	orbit,												=>	E-field	correction	
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e	m

easure	distribution	of	equilibrium
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r 	is	not	sim

ply	linear	in	x	
• 

Index	n	and	dispersion	η
	depend	on	x	

• 
Q
uad	curvature	=>	quadratic	dependence	(sextupole-like)	

• 
Sextupole	com

ponent	=>	am
plitude	dependent	shift	of	the	closed	orbit	
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<latexit sha1_base64="ESOvXyEeyUoJ20Jnf0RN21oaxXI=">AAAB7nicbVC7SkNBEJ0bXzG+opY2i0GwCvfaaGERsLERIpoHJJewdzM3WbL3we5cMYR8hI2FIrZ+j52dn+LmUWjigYHDOTPMzAlSJQ257peTW1ldW9/Ibxa2tnd294r7B3WTZFpgTSQq0c2AG1QyxhpJUthMNfIoUNgIBlcTv/GA2sgkvqdhin7Ee7EMpeBkpcZjpx0g8U6x5JbdKdgy8eakVGE3d98AUO0UP9vdRGQRxiQUN6bluSn5I65JCoXjQjszmHIx4D1sWRrzCI0/mp47ZidW6bIw0bZiYlP198SIR8YMo8B2Rpz6ZtGbiP95rYzCC38k4zQjjMVsUZgpRgmb/M66UqMgNbSECy3trUz0ueaCbEIFG4K3+PIyqZ+VPbfs3do0LmGGPBzBMZyCB+dQgWuoQg0EDOAJXuDVSZ1n5815n7XmnPnMIfyB8/ED3LKRZQ==</latexit><latexit sha1_base64="8zoqWDXuQzBxdwxgd11LkE6/xcA=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0vevAQEMSLENE8IFnC7GQ2GXZ2dpnpFcOSj/DiQRGvfo83v8JfcPI4aGJBQ1HVTXdXkEph0HW/nKXlldW19cJGcXNre2e3tLffMEmmGa+zRCa6FVDDpVC8jgIlb6Wa0ziQvBlEl2O/+cC1EYm6x2HK/Zj2lQgFo2il5mO3E3Ck3VLZrbgTkEXizUi5Sm7uviP/qtYtfXZ6CctirpBJakzbc1P0c6pRMMlHxU5meEpZRPu8bamiMTd+Pjl3RI6t0iNhom0pJBP190ROY2OGcWA7Y4oDM++Nxf+8dobhuZ8LlWbIFZsuCjNJMCHj30lPaM5QDi2hTAt7K2EDqilDm1DRhuDNv7xIGqcVz614tzaNC5iiAIdwBCfgwRlU4RpqUAcGETzBC7w6qfPsvDnv09YlZzZzAH/gfPwAWdGSgg==</latexit><latexit sha1_base64="8zoqWDXuQzBxdwxgd11LkE6/xcA=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0vevAQEMSLENE8IFnC7GQ2GXZ2dpnpFcOSj/DiQRGvfo83v8JfcPI4aGJBQ1HVTXdXkEph0HW/nKXlldW19cJGcXNre2e3tLffMEmmGa+zRCa6FVDDpVC8jgIlb6Wa0ziQvBlEl2O/+cC1EYm6x2HK/Zj2lQgFo2il5mO3E3Ck3VLZrbgTkEXizUi5Sm7uviP/qtYtfXZ6CctirpBJakzbc1P0c6pRMMlHxU5meEpZRPu8bamiMTd+Pjl3RI6t0iNhom0pJBP190ROY2OGcWA7Y4oDM++Nxf+8dobhuZ8LlWbIFZsuCjNJMCHj30lPaM5QDi2hTAt7K2EDqilDm1DRhuDNv7xIGqcVz614tzaNC5iiAIdwBCfgwRlU4RpqUAcGETzBC7w6qfPsvDnv09YlZzZzAH/gfPwAWdGSgg==</latexit><latexit sha1_base64="CGeR+oYD+J4xum6+1I/SZHW09Eo=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tDoNgFe5stLAI2FhGMImQHGFvM5cs2ds7dufEcORH2FgoYuvvsfPfuEmu0MQHA4/3ZpiZF6ZSGPK8b6e0tr6xuVXeruzs7u0fVA+P2ibJNMcWT2SiH0JmUAqFLRIk8SHVyOJQYicc38z8ziNqIxJ1T5MUg5gNlYgEZ2SlzlO/FyKxfrXm1b053FXiF6QGBZr96ldvkPAsRkVcMmO6vpdSkDNNgkucVnqZwZTxMRti11LFYjRBPj936p5ZZeBGibalyJ2rvydyFhsziUPbGTMamWVvJv7ndTOKroJcqDQjVHyxKMqkS4k7+90dCI2c5MQSxrWwt7p8xDTjZBOq2BD85ZdXSfui7nt1/86rNa6LOMpwAqdwDj5cQgNuoQkt4DCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB1VHj4U=</latexit>

(x
e
=

⌘
�)

<latexit sha1_base64="PbjgRGXsOLpCC8FclQwg0JRB1uY=">AAAB+3icbVDLSgNBEOz1GeNrjUc9DAYhXsKuFz0oBLx4jGA0kF2W2UlHB2cfzPRKQsg3+AdePCji1R/x5t84STyosaChqOqmuyvOlTTkeZ/O3PzC4tJyaaW8ura+seluVa5MVmiBLZGpTLdjblDJFFskSWE718iTWOF1fHc29q/vURuZpZc0yDFM+E0qe1JwslLkVmr9CNkpC5B40EVF/CByq17dm4DNEv+bVBu7DwEDgGbkfgTdTBQJpiQUN6bjezmFQ65JCoWjclAYzLm44zfYsTTlCZpwOLl9xPat0mW9TNtKiU3UnxNDnhgzSGLbmXC6NX+9sfif1ymodxwOZZoXhKmYLuoVilHGxkGwrtQoSA0s4UJLeysTt1xzQTausg3B//vyLLk6rPte3b+waZzAFCXYgT2ogQ9H0IBzaEILBPThEZ7hxRk5T86r8zZtnXO+Z7bhF5z3L1F1lMI=</latexit><latexit sha1_base64="2EPGBxFweRZomTIFNOh6X7bfrRM=">AAAB+3icbVDJSgNBEO1xjXGL8aiHxiDES5jxogeFgBePEcwCmWHo6VSSJj0L3TWSEPIN+QMvHhTx6g/4Cd78EO92loMmPih4vFdFVb0gkUKjbX9ZK6tr6xubma3s9s7u3n7uIF/Tcao4VHksY9UImAYpIqiiQAmNRAELAwn1oHcz8esPoLSIo3scJOCFrBOJtuAMjeTn8sW+D/SauoDMbYFEdubnCnbJnoIuE2dOCuXjsVv8/hhX/Nyn24p5GkKEXDKtm46doDdkCgWXMMq6qYaE8R7rQNPQiIWgveH09hE9NUqLtmNlKkI6VX9PDFmo9SAMTGfIsKsXvYn4n9dMsX3pDUWUpAgRny1qp5JiTCdB0JZQwFEODGFcCXMr5V2mGEcTV9aE4Cy+vExq5yXHLjl3Jo0rMkOGHJETUiQOuSBlcksqpEo46ZNH8kxerJH1ZL1ab7PWFWs+c0j+wHr/AWZMlxA=</latexit><latexit sha1_base64="2EPGBxFweRZomTIFNOh6X7bfrRM=">AAAB+3icbVDJSgNBEO1xjXGL8aiHxiDES5jxogeFgBePEcwCmWHo6VSSJj0L3TWSEPIN+QMvHhTx6g/4Cd78EO92loMmPih4vFdFVb0gkUKjbX9ZK6tr6xubma3s9s7u3n7uIF/Tcao4VHksY9UImAYpIqiiQAmNRAELAwn1oHcz8esPoLSIo3scJOCFrBOJtuAMjeTn8sW+D/SauoDMbYFEdubnCnbJnoIuE2dOCuXjsVv8/hhX/Nyn24p5GkKEXDKtm46doDdkCgWXMMq6qYaE8R7rQNPQiIWgveH09hE9NUqLtmNlKkI6VX9PDFmo9SAMTGfIsKsXvYn4n9dMsX3pDUWUpAgRny1qp5JiTCdB0JZQwFEODGFcCXMr5V2mGEcTV9aE4Cy+vExq5yXHLjl3Jo0rMkOGHJETUiQOuSBlcksqpEo46ZNH8kxerJH1ZL1ab7PWFWs+c0j+wHr/AWZMlxA=</latexit><latexit sha1_base64="w6ZysbnQEgw+zfn40TjfroF4Ca0=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQxCvIRdL3pQCHjxGME8IAlhdraTDJmdXWZ6JWHJr3jxoIhXf8Sbf+PkcdDEgoaiqpvuriCRwqDnfTu5jc2t7Z38bmFv/+DwyD0uNkycag51HstYtwJmQAoFdRQooZVoYFEgoRmM7mZ+8wm0EbF6xEkC3YgNlOgLztBKPbdYHveA3tIOIOuEIJFd9NySV/HmoOvEX5ISWaLWc786YczTCBRyyYxp+16C3YxpFFzCtNBJDSSMj9gA2pYqFoHpZvPbp/TcKiHtx9qWQjpXf09kLDJmEgW2M2I4NKveTPzPa6fYv+5mQiUpguKLRf1UUozpLAgaCg0c5cQSxrWwt1I+ZJpxtHEVbAj+6svrpHFZ8b2K/+CVqjfLOPLklJyRMvHJFamSe1IjdcLJmDyTV/LmTJ0X5935WLTmnOXMCfkD5/MHbCGTWw==</latexit>

O
therw

ise	for	a	positive	m
om

entum
	offset	

		E-field	correction	increases	w
ith	betatron	am

plitude	
	If																																																																		then				

C
e
⇠

�
2�hE

r i
<latexit sha1_base64="zyndDe+FHhz0UgJnfAN7eQb3I4A=">AAACDHicbVDLSgMxFM34aq2vqks3wSK4scxURJeFIrhswT6gU4ZM5k4bmskMSUYopR/gxl9x40IRt36AO39A/AzTaRfaeiBwOOdcbu7xE86Utu1Pa2V1bX0jl98sbG3v7O4V9w9aKk4lhSaNeSw7PlHAmYCmZppDJ5FAIp9D2x/Wpn77DqRisbjVowR6EekLFjJKtJG8YqnmgatYhM8qbgBcE+xyIvoc8LUnXZlRk7LLdga8TJw5KVVx4/srn7uoe8UPN4hpGoHQlBOluo6d6N6YSM0oh0nBTRUkhA5JH7qGChKB6o2zYyb4xCgBDmNpntA4U39PjEmk1CjyTTIieqAWvan4n9dNdXjVGzORpBoEnS0KU451jKfN4IBJoJqPDCFUMvNXTAdEEqpNfwVTgrN48jJpVcrOedlumDaqaIY8OkLH6BQ56BJV0Q2qoyai6B49omf0Yj1YT9ar9TaLrljzmUP0B9b7Dx6fnVM=</latexit>

If																																																			then	sextupole	contribution	vanishes.	
	

h�i
=

h �
pp
i
=

0
<latexit sha1_base64="guKgkUqFjw8C4keswDx+gGMihgc=">AAACJnicbVDLSgMxFM34rPU16tJNsCiuyowudGGhoAuXFZy20Cklk95pQzOZIckIZejXCOKvuHFREXHnV7g2feCj9UDg5JxzSe4JEs6Udpx3a2FxaXllNbeWX9/Y3Nq2d3arKk4lBY/GPJb1gCjgTICnmeZQTySQKOBQC3qXI792B1KxWNzqfgLNiHQECxkl2kgtu+RzIjocsN8GrokvJ7cS/tZDSWjmX41cnAyyZPCTcVp2wSk6Y+B54k5JoXzhHT34n1mlZQ/9dkzTCISmnCjVcJ1ENzMiNaMcBnk/VZAQ2iMdaBgqSASqmY3XHOBDo7RxGEtzhMZj9fdERiKl+lFgkhHRXTXrjcT/vEaqw/NmxkSSahB08lCYcqxjPOoMt5kEqnnfEEIlM3/FtEtML9o0mzcluLMrz5PqSdE9LTo3po0ymiCH9tEBOkYuOkNldI0qyEMU3aMnNEQv1qP1bL1ab5PogjWd2UN/YH18AWK3qLk=</latexit>

⌘
�
⇠

x
�
0
⇠

2cm
<latexit sha1_base64="NFP2KCh5OWeTJB4Eq2+BLCwYgjE=">AAACFHicbZA9SwNBEIb34nf8iloKshgEQQh3sdAyYGOpYBIhF8Le3pwu2b07dufEcFzlL7Cx91fYWChia2HnT7Fzk1ho9IWFl2dmmJ03SKUw6LofTmlqemZ2bn6hvLi0vLJaWVtvmSTTHJo8kYk+D5gBKWJookAJ56kGpgIJ7aB/NKy3r0AbkcRnOEihq9hFLCLBGVrUq+z5gMwPQSKjvhGK0ute7gcWUrcYk3rua0W5KnqVqltzR6J/jfdtqo3t+5vPrTA56VXe/TDhmYIYuWTGdDw3xW7ONAouoSj7mYGU8T67gI61MVNguvnoqILuWBLSKNH2xUhH9OdEzpQxAxXYTsXw0kzWhvC/WifD6LCbizjNEGI+XhRlkmJChwnRUGjgKAfWMK6F/Svll0wzjjbHsg3Bmzz5r2nVa95+zT21aTTIWPNkk2yTXeKRA9Igx+SENAknt+SBPJFn5855dF6c13Fryfme2SC/5Lx9Ad4YoRc=</latexit>

E
2 /E

1
⇠

0.07%
<latexit sha1_base64="t5zrnN0hlNQv2Nl7BRb3aiXQVRQ=">AAAB/XicbZDLSgMxFIYz9dJab+Nl5yZYCq7qTEXqsiAFly3YC3SGIZNm2tAkMyQZoZbiq7hxoYhb38OdLyA+hulloa0/BD7+cw7n5A8TRpV2nE8rs7a+sZnNbeW3d3b39u2Dw5aKU4lJE8cslp0QKcKoIE1NNSOdRBLEQ0ba4fB6Wm/fEaloLG71KCE+R31BI4qRNlZgH8NaUD6vBS70FOXQKTkVrxjYBQMzwVVwF1Cowsb3Vy57WQ/sD68X45QToTFDSnVdJ9H+GElNMSOTvJcqkiA8RH3SNSgQJ8ofz66fwKJxejCKpXlCw5n7e2KMuFIjHppOjvRALdem5n+1bqqjK39MRZJqIvB8UZQyqGM4jQL2qCRYs5EBhCU1t0I8QBJhbQLLmxDc5S+vQqtcci9KTsOkUQVz5cAJOAVnwAUVUAU3oA6aAIN78AiewYv1YD1Zr9bbvDVjLWaOwB9Z7z8cRJVX</latexit>
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Conclusion	so	far	re	E-field	correction	
• 

In	linear	regim
e																					and	w

e	know
	how

	to	m
easure			

• 
Sextupole	com

ponent	does	indeed	result	in	dependence	of	E-field	
correction	on	betatron	am

plitude,	but	it	looks	to	be	a	very	sm
all	effect	

• 
Effect	of	other	m

ultipoles	(and	especially	am
plitude	dependence	of	quad	

index),	to	be	estim
ated	w

ith	sim
ulation	

C
e
/

hx
2e i

<latexit sha1_base64="P5mk7a/Q27cYRpjzCO+4iABFby8=">AAACCHicbVDLSgMxFM3UR2t9VV26MFgEV2WmIrosdOOyBfuAzjhk0ts2NJMZkoxYhi7d+CtuXCji1k9w5w+In2H6WGjrgcDJOfeSnBPEnClt259WZmV1bT2b28hvbm3v7Bb29psqSiSFBo14JNsBUcCZgIZmmkM7lkDCgEMrGFYnfusWpGKRuNajGLyQ9AXrMUq0kfzCUdUHN5ZRrCPsciL6HPCdDzdlV04vfqFol+wp8DJx5qRYwfXvr1z2vOYXPtxuRJMQhKacKNVx7Fh7KZGaUQ7jvJsoiAkdkj50DBUkBOWl0yBjfGKULu5F0hyh8VT9vZGSUKlRGJjJkOiBWvQm4n9eJ9G9Sy9lIk40CDp7qJdwbFJPWsFdJoFqPjKEUMnMXzEdEEmoNt3lTQnOYuRl0iyXnLOSXTdtVNAMOXSIjtEpctAFqqArVEMNRNE9ekTP6MV6sJ6sV+ttNpqx5jsH6A+s9x8pdpxX</latexit>

x
e

<latexit sha1_base64="u0Faot6CTjKMxb+1Y8XLwXu4G0o=">AAAB6nicbVA9SwNBEJ2LXzF+RVPaLAbBQsKdFloGbCwjmg9IQtjbzCVL9vaO3T0xHGnsbSwUsfUXWQj+A3+DlZuPQhMfDDzem2Fmnh8Lro3rfjqZpeWV1bXsem5jc2t7J7+7V9NRohhWWSQi1fCpRsElVg03AhuxQhr6Auv+4GLs129RaR7JGzOMsR3SnuQBZ9RY6fqug5180S25E5BF4s1IsVz4+L7/Gh1XOvn3VjdiSYjSMEG1bnpubNopVYYzgaNcK9EYUzagPWxaKmmIup1OTh2RQ6t0SRApW9KQifp7IqWh1sPQt50hNX09743F/7xmYoLzdsplnBiUbLooSAQxERn/TbpcITNiaAllittbCetTRZmx6eRsCN78y4ukdlLyTkvulU2jDFNkYR8O4Ag8OIMyXEIFqsCgBw/wBM+OcB6dF+d12ppxZjMF+APn7QcDs5IG</latexit>
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Pitch	correction	

!
a
=

�
qm

✓
a
µ
B

�
a
µ

✓
�

�
+
1 ◆

(�
·B

) ◆

<latexit sha1_base64="h+rGj3weyf9vyhl/JNrNDdMg8TY="></latexit>

Pitch	and	ω
a	

B
y	

y
0	

W
e	m

easure	precession	about	the	axis	perpendicular	to	the	direction	of	m
otion.		

• 
The	com

ponent	of	the	m
agnetic	field	along	that	perpendicular	axis	is			B	cos	ψ

.		

• 
The	spin	tune		

• 
Path	length																												,	cyclotron	frequency	

 
0

<latexit sha1_base64="ZFLXwlzAxXOMSdQhMNJpfg83g/g=">AAAB7XicbVA9SwNBEJ2LXzF+Ra3EwsUgWIU7LbQM2FhGMB+QHMfeZi9Zs7d77O4J4Uhta2OhiK3/J52/wz/g5pJCEx8MPN6bYWZemHCmjet+OYWV1bX1jeJmaWt7Z3evvH/Q1DJVhDaI5FK1Q6wpZ4I2DDOcthNFcRxy2gqHN1O/9UiVZlLcm1FC/Rj3BYsYwcZKzW6iWeAG5YpbdXOgZeLNSaV29BTIycl3PShPuj1J0pgKQzjWuuO5ifEzrAwjnI5L3VTTBJMh7tOOpQLHVPtZfu0YnVmlhyKpbAmDcvX3RIZjrUdxaDtjbAZ60ZuK/3md1ETXfsZEkhoqyGxRlHJkJJq+jnpMUWL4yBJMFLO3IjLAChNjAyrZELzFl5dJ86LqXVbdO5tGDWYowjGcwjl4cAU1uIU6NIDAAzzDK7w50nlx3p2PWWvBmc8cwh84nz8UqZJ7</latexit>

⇠
L
(1

+
14
 
20 )

<latexit sha1_base64="/pc+UQBgpinzU81+EWMRsxPA+78=">AAACBnicbVDLSsNAFJ3UV62vqEsfDBahIpSkirosdOPCRQX7gCbWyXTSDp1MwsxEKCErN/6KGxeKuPUb3PkB/ofTx0JbD1w4nHMv997jRYxKZVlfRmZufmFxKbucW1ldW98wN7fqMowFJjUcslA0PSQJo5zUFFWMNCNBUOAx0vD6laHfuCdC0pDfqEFE3AB1OfUpRkpLbXPPkTSAVwX72PEFwomdJqepE0natm5LR20zbxWtEeAssSckXz7brXyX9u+qbfPT6YQ4DghXmCEpW7YVKTdBQlHMSJpzYkkihPuoS1qachQQ6SajN1J4qJUO9EOhiys4Un9PJCiQchB4ujNAqienvaH4n9eKlX/hJpRHsSIcjxf5MYMqhMNMYIcKghUbaIKwoPpWiHtIx6F0cjkdgj398iypl4r2SdG61mmUwRhZsAMOQAHY4ByUwSWoghrA4AE8gRfwajwaz8ab8T5uzRiTmW3wB8bHD2EamgU=</latexit>

!
c ( 

0 )⇠
!
c (0)(1

�
14
 
20 )

<latexit sha1_base64="+Mbf7qzWJQ8yrymWpwdWf1Gm83Y="></latexit>

⌫
/

I
B

?
dl

=

I
B
cos

 
dl

<latexit sha1_base64="1F0ZKim4mcidJ3XRrvQtZqnKk7A=">AAACGXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZXSiIUBTEZQV7gaYMmTRtQzNJSDJKKX0M3fgYLty4EVTEpa58G9PLQqs/BH6+cw45548VZ8YGwZeXmZmdm1/ILuaWlldW1/z1jYqRqSa0TCSXuhZjQzkTtGyZ5bSmNMVJzGk17p4O69Urqg2T4tL2FG0kuC1YixFsHYr8AIkUIqWlshIiyYSFJxFSVCvY5PB4QhCRBinDHIv8fFAIRoJ/TTgx+eLRw9n1/c1zKfI/UFOSNKHCEo6NqYeBso0+1pYRTgc5lBqqMOniNq07K3BCTaM/umwAdxxpwpbU7rlFRvTnRB8nxvSS2HUm2HbMdG0I/6vVU9s6bPSZUKmlgow/aqUcuhSGMcEm05RY3nMGE83crpB0sMbEujBzLoRw+uS/prJXCPcLwYVLowjGyoItsA12QQgOQBGcgxIoAwJuwSN4Aa/enffkvXnv49aMN5nZBL/kfX4D0EWj6Q==</latexit>

!
a
=

⌫
!
c

<latexit sha1_base64="/ZfShVl9fRHRNd4Vy8vse0Zs5SA=">AAAB/nicbVC7SgNBFJ31GeNrNVjZDAbBQsKuFtoIARvLCOYB2WWZncwmQ+axzMwKYQmIf2JjoYit32Eh+Ad+g5WTR6GJBy6cOede5t4Tp4xq43mfzsLi0vLKamGtuL6xubXt7uw2tMwUJnUsmVStGGnCqCB1Qw0jrVQRxGNGmnH/cuQ3b4nSVIobM0hJyFFX0IRiZKwUuXuB5KSLIgQvApFNHzhyy17FGwPOE39KytXSx/f91/C4FrnvQUfijBNhMENat30vNWGOlKGYkWExyDRJEe6jLmlbKhAnOszH6w/hoVU6MJHKljBwrP6eyBHXesBj28mR6elZbyT+57Uzk5yHORVpZojAk4+SjEEj4SgL2KGKYMMGliCsqN0V4h5SCBubWNGG4M+ePE8aJxX/tOJd2zSqYIIC2AcH4Aj44AxUwRWogTrAIAcP4Ak8O3fOo/PivE5aF5zpTAn8gfP2A4A4mZc=</latexit>
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Pitch	and	ω
a	

B
y	

y
0	

W
e	m

easure	precession	about	the	axis	perpendicular	to	the	direction	of	m
otion.		

• 
The	com

ponent	of	the	m
agnetic	field	along	that	pependicular	axis	is			B	cos	ψ

.		

• 
The	spin	tune		

• 
Path	length	

• 
																																																	=>	spin	tune									is	independent	of	pitch	

• 
But		

 
0

<latexit sha1_base64="ZFLXwlzAxXOMSdQhMNJpfg83g/g=">AAAB7XicbVA9SwNBEJ2LXzF+Ra3EwsUgWIU7LbQM2FhGMB+QHMfeZi9Zs7d77O4J4Uhta2OhiK3/J52/wz/g5pJCEx8MPN6bYWZemHCmjet+OYWV1bX1jeJmaWt7Z3evvH/Q1DJVhDaI5FK1Q6wpZ4I2DDOcthNFcRxy2gqHN1O/9UiVZlLcm1FC/Rj3BYsYwcZKzW6iWeAG5YpbdXOgZeLNSaV29BTIycl3PShPuj1J0pgKQzjWuuO5ifEzrAwjnI5L3VTTBJMh7tOOpQLHVPtZfu0YnVmlhyKpbAmDcvX3RIZjrUdxaDtjbAZ60ZuK/3md1ETXfsZEkhoqyGxRlHJkJJq+jnpMUWL4yBJMFLO3IjLAChNjAyrZELzFl5dJ86LqXVbdO5tGDWYowjGcwjl4cAU1uIU6NIDAAzzDK7w50nlx3p2PWWvBmc8cwh84nz8UqZJ7</latexit>

⇠
L
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+
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<latexit sha1_base64="/pc+UQBgpinzU81+EWMRsxPA+78=">AAACBnicbVDLSsNAFJ3UV62vqEsfDBahIpSkirosdOPCRQX7gCbWyXTSDp1MwsxEKCErN/6KGxeKuPUb3PkB/ofTx0JbD1w4nHMv997jRYxKZVlfRmZufmFxKbucW1ldW98wN7fqMowFJjUcslA0PSQJo5zUFFWMNCNBUOAx0vD6laHfuCdC0pDfqEFE3AB1OfUpRkpLbXPPkTSAVwX72PEFwomdJqepE0natm5LR20zbxWtEeAssSckXz7brXyX9u+qbfPT6YQ4DghXmCEpW7YVKTdBQlHMSJpzYkkihPuoS1qachQQ6SajN1J4qJUO9EOhiys4Un9PJCiQchB4ujNAqienvaH4n9eKlX/hJpRHsSIcjxf5MYMqhMNMYIcKghUbaIKwoPpWiHtIx6F0cjkdgj398iypl4r2SdG61mmUwRhZsAMOQAHY4ByUwSWoghrA4AE8gRfwajwaz8ab8T5uzRiTmW3wB8bHD2EamgU=</latexit>

!
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0 )⇠
!
c (0)(1

�
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20 )

<latexit sha1_base64="+Mbf7qzWJQ8yrymWpwdWf1Gm83Y="></latexit>

⌫
/

I
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?
dl
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I
B
cos

 
dl

<latexit sha1_base64="1F0ZKim4mcidJ3XRrvQtZqnKk7A=">AAACGXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZXSiIUBTEZQV7gaYMmTRtQzNJSDJKKX0M3fgYLty4EVTEpa58G9PLQqs/BH6+cw45548VZ8YGwZeXmZmdm1/ILuaWlldW1/z1jYqRqSa0TCSXuhZjQzkTtGyZ5bSmNMVJzGk17p4O69Urqg2T4tL2FG0kuC1YixFsHYr8AIkUIqWlshIiyYSFJxFSVCvY5PB4QhCRBinDHIv8fFAIRoJ/TTgx+eLRw9n1/c1zKfI/UFOSNKHCEo6NqYeBso0+1pYRTgc5lBqqMOniNq07K3BCTaM/umwAdxxpwpbU7rlFRvTnRB8nxvSS2HUm2HbMdG0I/6vVU9s6bPSZUKmlgow/aqUcuhSGMcEm05RY3nMGE83crpB0sMbEujBzLoRw+uS/prJXCPcLwYVLowjGyoItsA12QQgOQBGcgxIoAwJuwSN4Aa/enffkvXnv49aMN5nZBL/kfX4D0EWj6Q==</latexit>

!
a
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⌫
!
c

<latexit sha1_base64="/ZfShVl9fRHRNd4Vy8vse0Zs5SA=">AAAB/nicbVC7SgNBFJ31GeNrNVjZDAbBQsKuFtoIARvLCOYB2WWZncwmQ+axzMwKYQmIf2JjoYit32Eh+Ad+g5WTR6GJBy6cOede5t4Tp4xq43mfzsLi0vLKamGtuL6xubXt7uw2tMwUJnUsmVStGGnCqCB1Qw0jrVQRxGNGmnH/cuQ3b4nSVIobM0hJyFFX0IRiZKwUuXuB5KSLIgQvApFNHzhyy17FGwPOE39KytXSx/f91/C4FrnvQUfijBNhMENat30vNWGOlKGYkWExyDRJEe6jLmlbKhAnOszH6w/hoVU6MJHKljBwrP6eyBHXesBj28mR6elZbyT+57Uzk5yHORVpZojAk4+SjEEj4SgL2KGKYMMGliCsqN0V4h5SCBubWNGG4M+ePE8aJxX/tOJd2zSqYIIC2AcH4Aj44AxUwRWogTrAIAcP4Ak8O3fOo/PivE5aF5zpTAn8gfP2A4A4mZc=</latexit>

(⌫
)

<latexit sha1_base64="ENARI3HXyllsp8pIIV3f6lKQyhM=">AAAB7HicbVDLSgNBEOz1lRhfUY9eBoMQL2FXET0GvHhMwE0CyRJmJ5NkyOzsMtMrhCXf4MWDIl79IG/+gPgZTh4HTSxoKKq66e4KEykMuu6ns7a+sbmVy28Xdnb39g+Kh0cNE6eacZ/FMtatkBouheI+CpS8lWhOo1DyZji6nfrNB66NiNU9jhMeRHSgRF8wilbyyx2VnneLJbfizkBWibcgpSqpf3/lc1e1bvGj04tZGnGFTFJj2p6bYJBRjYJJPil0UsMTykZ0wNuWKhpxE2SzYyfkzCo90o+1LYVkpv6eyGhkzDgKbWdEcWiWvan4n9dOsX8TZEIlKXLF5ov6qSQYk+nnpCc0ZyjHllCmhb2VsCHVlKHNp2BD8JZfXiWNi4p3WXHrNo0qzJGHEziFMnhwDVW4gxr4wEDAIzzDi6OcJ+fVeZu3rjmLmWP4A+f9B9yhkPs=</latexit>

!
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=
!
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�
14
 
20 )

<latexit sha1_base64="slph5V8hoQorB+5vJ9lzunqCGZ0="></latexit>
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0
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�
<latexit sha1_base64="RgNDvzebwEbOF8pnFKCE+f/+2mA=">AAAB/nicbVDLSgMxFM3UV62vUXEhLgwWwVWZ0YVuhIIblxXsAzplyKSZNjSThCQjlKHgzu9w40IRt35Hd36HP2Cm7UJbD9zL4Zx7yc2JJKPaeN6XU1haXlldK66XNja3tnfc3b2GFqnCpI4FE6oVIU0Y5aRuqGGkJRVBScRIMxrc5H7zgShNBb83Q0k6CepxGlOMjJVC9yCQmsLrvIdeoCmHgezT0C17FW8CuEj8GSlXD59CMT7+roXuOOgKnCaEG8yQ1m3fk6aTIWUoZmRUClJNJMID1CNtSzlKiO5kk/NH8NQqXRgLZYsbOFF/b2Qo0XqYRHYyQaav571c/M9rpya+6mSUy9QQjqcPxSmDRsA8C9ilimDDhpYgrKi9FeI+Uggbm1jJhuDPf3mRNM4r/kXFu7NpVMEURXAETsAZ8MElqIJbUAN1gEEGnsEreHMenRfn3fmYjhac2c4++APn8wcvr5iq</latexit>
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<latexit sha1_base64="YZ9Pdl7YJ95N9lSUe2L7wnt4CFg="></latexit>
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�
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<latexit sha1_base64="TNFC/jyuMAeMrM6269LdfsH1Elk="></latexit>
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	do	w
e	m

easure									?	
 
0

<latexit sha1_base64="ZFLXwlzAxXOMSdQhMNJpfg83g/g=">AAAB7XicbVA9SwNBEJ2LXzF+Ra3EwsUgWIU7LbQM2FhGMB+QHMfeZi9Zs7d77O4J4Uhta2OhiK3/J52/wz/g5pJCEx8MPN6bYWZemHCmjet+OYWV1bX1jeJmaWt7Z3evvH/Q1DJVhDaI5FK1Q6wpZ4I2DDOcthNFcRxy2gqHN1O/9UiVZlLcm1FC/Rj3BYsYwcZKzW6iWeAG5YpbdXOgZeLNSaV29BTIycl3PShPuj1J0pgKQzjWuuO5ifEzrAwjnI5L3VTTBJMh7tOOpQLHVPtZfu0YnVmlhyKpbAmDcvX3RIZjrUdxaDtjbAZ60ZuK/3md1ETXfsZEkhoqyGxRlHJkJJq+jnpMUWL4yBJMFLO3IjLAChNjAyrZELzFl5dJ86LqXVbdO5tGDWYowjGcwjl4cAU1uIU6NIDAAzzDK7w50nlx3p2PWWvBmc8cwh84nz8UqZJ7</latexit>

If	m
otion	(quad	field)	is	linear	
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<latexit sha1_base64="YZ9Pdl7YJ95N9lSUe2L7wnt4CFg="></latexit>

Assum
es	linearity	

�
(y)

=
R

0
p
n
(y)

<latexit sha1_base64="7TmSW60wcMqJERNIYkBYgx6MvuA=">AAACCnicbVC7SgNBFJ31GeMramkzGoTYhF0ttBGCNpZRzAOyIcxOZpMhs7PrzF0hLFvb5CP8ARsLRWz9Ajs/w8bayaPQxAMXDufcy733eJHgGmz705qbX1hcWs6sZFfX1jc2c1vbVR3GirIKDUWo6h7RTHDJKsBBsHqkGAk8wWpe72Lo1+6Y0jyUN9CPWDMgHcl9TgkYqZXbcz0GpNA/xGeurwhNrlt2mrj6VkEijZymrVzeLtoj4FniTEi+dF74Jl+Dh3Ir9+G2QxoHTAIVROuGY0fQTIgCTgVLs26sWURoj3RYw1BJAqabyeiVFB8YpY39UJmSgEfq74mEBFr3A890BgS6etobiv95jRj802bCZRQDk3S8yI8FhhAPc8FtrhgF0TeEUMXNrZh2iUkETHpZE4Iz/fIsqR4VneOifWXSKKExMmgX7aMCctAJKqFLVEYVRNE9ekTP6MUaWE/Wq/U2bp2zJjM76A+s9x8chJ5N</latexit>|C
p |

<
nhy

2i
2R

20
<latexit sha1_base64="JFo62nVbkjJvpyOj4RGo6Ge4/Mo="></latexit>

W
e	know

	that	the	effective	quad	index	decreases	w
ith	am

plitude	y	
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Conclusion	so	far	re	Pitch	correction	
	• 

In	linear	regim
e																														and	w

e	know
	how

	to	m
easure	vertical	distribution	

• 
The	am

plitude	dependence	of	the	field	index	w
ill	alter	the	correction	

• 
Effect	of	am

plitude	dependence	and	m
ultipoles	to	be	evaluated	w

ith	sim
ulation	

C
p
=

�
nhy

2i
2R

20
<latexit sha1_base64="TNFC/jyuMAeMrM6269LdfsH1Elk="></latexit>

In	addition	to	nonlinearity	
	• 

V
oltage	errors	on	individual	quad	plates	can	distort	closed	orbit,										

and,	η
	and	β

• 
M
isalignm

ent	of	quad	plates	w
ill	distort	closed	orbit,	introduce	

additional	nonlinearity,	alter	focusing	

For	both	E-field	and	Pitch	corrections,		
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In	tracking	sim
ulation	it	is	convenient	to	com

pute	

C
e (T

)
=

�
2
�
pp

1T

Z
T
�̃
⇥
E

B
c

dt

C
p (T

)
=

1T

Z
T

(�̃
·B

)�̃
dt

<latexit sha1_base64="yS2XECPWfQELMTkxalL6U1nLazw="></latexit>

	to	give	E-field	and	pitch	correction	along	the	trajectory	of	the	m
uon		

					as	a	proxy	for	spin	tracking	(slow
)	

First	w
e	need	to	establish	equivalence	of	spin	tracking	and	integration	
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E-field	
Spin	tracking	

Trajectories	initiated	w
ith		

x
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⌘
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y
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0
<latexit sha1_base64="w7vhzx35jl0JoFWdqt2JYOe1dwQ=">AAACDXicbZC7SgNBFIZn4y3GW9RKLBy8gIWEXS20CQRsLCOYC2RjmJ2cJIOzF2bOSpaQWrDxVWwsFLG1T+dz+AJOLoJGfxj4+M85nDm/F0mh0bY/rNTM7Nz8Qnoxs7S8srqWXd8o6zBWHEo8lKGqekyDFAGUUKCEaqSA+Z6EindzPqxXbkFpEQZXmERQ91k7EC3BGRqrkd3v0rwLyNwmSGRHtHvtRkr4kE/yyTfajeyenbNHon/BmcBeYeuuEQ52PouN7MBthjz2IUAumdY1x46w3mMKBZfQz7ixhojxG9aGmsGA+aDrvdE1fXpgnCZthcq8AOnI/TnRY77Wie+ZTp9hR0/XhuZ/tVqMrbN6TwRRjBDw8aJWLCmGdBgNbQoFHGVigHElzF8p7zDFOJoAMyYEZ/rkv1A+zjknOfvSpFEgY6XJNtklh8Qhp6RALkiRlAgn9+SRPJMX68F6sl6tt3FryprMbJJfst6/AEhLnr0=</latexit>
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Spin	tracking	
Integration	

~�
⇥

~E
<latexit sha1_base64="eLn0TCggg+cGif8rMeIGZK5jT/U=">AAAB/nicbVDLSgNBEJz1GeNrVTx5GQyCp7Crgh4DIniMYB6QXcLspJMMmX0w0xsIS8Bf8eJBEa9+hzf/xtlkD5pYMFBd1U33VJBIodFxvq2V1bX1jc3SVnl7Z3dv3z44bOo4VRwaPJaxagdMgxQRNFCghHaigIWBhFYwus391hiUFnH0iJME/JANItEXnKGRuvaxNwbuBYDMQxGCzkt617UrTtWZgS4TtyAVUqDetb+8XszTECLkkmndcZ0E/YwpFFzCtOylGhLGR2wAHUMjZlb52ez8KT0zSo/2Y2VehHSm/p7IWKj1JAxMZ8hwqBe9XPzP66TYv/EzESUpQsTni/qppBjTPAvaEwo4yokhjCthbqV8yBTjaBIrmxDcxS8vk+ZF1b2sOg9XlVqtiKNETsgpOScuuSY1ck/qpEE4ycgzeSVv1pP1Yr1bH/PWFauYOSJ/YH3+ABemlYw=</latexit>
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Spin	tracking	
	Integration	
	Linear	m

ethod	 ~�
⇥

~E
<latexit sha1_base64="eLn0TCggg+cGif8rMeIGZK5jT/U=">AAAB/nicbVDLSgNBEJz1GeNrVTx5GQyCp7Crgh4DIniMYB6QXcLspJMMmX0w0xsIS8Bf8eJBEa9+hzf/xtlkD5pYMFBd1U33VJBIodFxvq2V1bX1jc3SVnl7Z3dv3z44bOo4VRwaPJaxagdMgxQRNFCghHaigIWBhFYwus391hiUFnH0iJME/JANItEXnKGRuvaxNwbuBYDMQxGCzkt617UrTtWZgS4TtyAVUqDetb+8XszTECLkkmndcZ0E/YwpFFzCtOylGhLGR2wAHUMjZlb52ez8KT0zSo/2Y2VehHSm/p7IWKj1JAxMZ8hwqBe9XPzP66TYv/EzESUpQsTni/qppBjTPAvaEwo4yokhjCthbqV8yBTjaBIrmxDcxS8vk+ZF1b2sOg9XlVqtiKNETsgpOScuuSY1ck/qpEE4ycgzeSVv1pP1Yr1bH/PWFauYOSJ/YH3+ABemlYw=</latexit>
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G
iven	the	m

easured	distribution	of	equilibrium
	radii	

W
e	determ

ine	C
e	 by	convolution	of	w

ith	C
e (x

e )	
		(N

ote	the								is	uniquely	defined	for	each	m
uon	trajectory)	

x
e

<latexit sha1_base64="u0Faot6CTjKMxb+1Y8XLwXu4G0o=">AAAB6nicbVA9SwNBEJ2LXzF+RVPaLAbBQsKdFloGbCwjmg9IQtjbzCVL9vaO3T0xHGnsbSwUsfUXWQj+A3+DlZuPQhMfDDzem2Fmnh8Lro3rfjqZpeWV1bXsem5jc2t7J7+7V9NRohhWWSQi1fCpRsElVg03AhuxQhr6Auv+4GLs129RaR7JGzOMsR3SnuQBZ9RY6fqug5180S25E5BF4s1IsVz4+L7/Gh1XOvn3VjdiSYjSMEG1bnpubNopVYYzgaNcK9EYUzagPWxaKmmIup1OTh2RQ6t0SRApW9KQifp7IqWh1sPQt50hNX09743F/7xmYoLzdsplnBiUbLooSAQxERn/TbpcITNiaAllittbCetTRZmx6eRsCN78y4ukdlLyTkvulU2jDFNkYR8O4Ag8OIMyXEIFqsCgBw/wBM+OcB6dF+d12ppxZjMF+APn7QcDs5IG</latexit>

C
e (x)	is	com

puted	by	tracking	through	m
odel	that	includes	our	best	

estim
ate	of	quad	alignm

ent,	nonlinearity,	B-field	errors,	etc.	
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Spin	tracking	using	BM
T	

Pitch	correction	vs	vertical	am
plitude	

Trajectory	initiated	w
ith	finite		

y
,

y
0
=

x
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x
0
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0
<latexit sha1_base64="nzuPGXu/bMqR1vlBHePbG+y7LA4=">AAACC3icbZC7SgNBFIZn4y3G26qVWDgkCBYSdrXQJhCwsYxgLpCNy+zkJBkye2FmVrIsqbXxVWwsFLH1BdL5HL6Ak4ug0R8GPv5zDmfO70WcSWVZH0ZmYXFpeSW7mltb39jcMrd3ajKMBYUqDXkoGh6RwFkAVcUUh0YkgPgeh7rXvxjX67cgJAuDa5VE0PJJN2AdRonSlmvmk2MHOzi5cSLBfCgNSoNvdNrAFSlZrlmwitZE+C/YMyiU9+7ccHTwWXHNkdMOaexDoCgnUjZtK1KtlAjFKIdhzoklRIT2SReaGgPig2ylk1uG+FA7bdwJhX6BwhP350RKfCkT39OdPlE9OV8bm//VmrHqnLdSFkSxgoBOF3VijlWIx8HgNhNAFU80ECqY/iumPSIIVTq+nA7Bnj/5L9ROivZp0brSaZTRVFm0j/LoCNnoDJXRJaqgKqLoHj2iZ/RiPBhPxqvxNm3NGLOZXfRLxvsXkFadyw==</latexit>
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Spin	tracking	
Integration	 ~�

·
~B
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• 
Spin	tracking	

• 
Integration		

• 
Linear	m

ethod	

~�
·
~B
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Convolution?	
	W
e	m

easure	y	at	the	decay	point	
The	pitch	correction	depends	on	
	But		

 
20
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Better	to	convolute	the	m
easured	dN

/dy		vs	y	w
ith	a	curve	fit	to	the	green	points?	

p
y	 =	ψ

0 	

(C
p 	by	integration	along	trajectory		(green	points))	

D
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The	m
axim

um
	pitch	angle	is	determ

ined	by	the	physical	aperture	(collim
ators)	

The	average	pitch	correction	for	the	distribution	depends	on	the	vertical	
acceptance	of	the	detector	

If	aperture	is	45m
m
	then	
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C
p	 [ppm

]	

±	1	m
m
	

-0.09	

±	10	m
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Effect	of	m
isalignm

ent,	voltage	errors,	radial	B-field		
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Q
uad	plates	

±2m
m
	

Δ
V
p 	=	±	5%

	V
0 	

Create	configurations	that	span	the	space	of	possibilities	
• 

V
ary	alignm

ent	of	each	of	2X4X4	quad	plates	Δ
x=	±2m

m
,	Δ

y=	±2m
m
	

• 
V
ary	voltage	on	each	of	32	quad	plates	Δ

V
p 	=	±	5%

	V
0	

					N
ote	that	both	m

isalignm
ent	and	voltage	errors	enhance	nonlinearities	

• 
V
ary	radial	m

agnetic	field	Δ
B
r 	=	±30	ppm

	(uniform
ly)	

					

Δ
B
r 	=	±30	ppm

	

System
atically	explore	dependence	of	E-field	and	Pitch	correction	on		

							field	and	alignm
ent	errors	and	nonlinearity	w

ith	sim
ulation	

	

30	
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The	corrections	depend	on	
• 

P(y)		and	C
p (y)		for	pitch	

• 
P(x

e )	and	C
e (x

e )	for	E-field	
	A
nd	all	four	quantities	depend	on	the	configuration.	

For	each	configuration	
• 

Track	through	injection	channel	into	ring	to	generate	‘realistic’	distribution	
• 

Kicker	B=200	G
	

• 
Q
uads	at	18.3	kV

	
• 

Q
uad	scrape	13.1kV

	->	18.3kV
	

• 
M
uon	decay	is	turned	on	

• 
Com

pute	C
p 	and	C

e 	(by	integration	along	trajectory)	for	each	m
uon	

• 
Include	all	m

uons	that	decay	at	t	>	35	us	

31	
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Reference	
• 
N
om

inal	quad	voltage	
• 
B
r 	=	0	

• 
Q
uad	plates	aligned	according	to	survey	
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Reference	configuration		
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Convolution	functions	
	<C

p (y)>		and	<C
e (x

e )>	
		generated	for	reference	configuration	

C
e (convolve)

=
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e (x
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• 
Propagate	a	‘realistic’	distribution	through	the	injection	channel	
(through	backleg	iron	and	inflector	and	into	storage	ring)	
o 

A
ssum

e	longitudinal	distribution	is	as	m
easured	in	Spring	18	

o 
Kicker	pulse	shape	–	as	m

easured	
• 

Track	around	the	ring	–	(quadrupole	field	as	per	O
pera	3D

	m
ap)	

until	m
uon	decays	

• 
For	each	m

uon	that	decays	at	t	>	35µ
s	record:	

o 
M
om

entum
	

o 
End	phase	space	coordinates,	decay	tim

e,		
o 

closed	orbit	

o 
Fast	rotation	frequency	

o 
E-field	contribution	

o 
Pitch	contribution	

								

~C
e (T

)⇠
2
�
pp

1T

Z
T

0

~�
⇥

~E

B
c

dt
<latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit><latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit><latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit><latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit>

x
e
=

1N

NXi=
1

x
i

<latexit sha1_base64="QcBIXmLp8522F+uBO9P58CLvRCQ=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXJUZEXRTKLhxVSrYC3TGIZNm2tAkMyQZaRlm7cZXceNCEbc+gTvfxvSy0NYfAh//OYeT84cJo0o7zrdVWFldW98obpa2tnd29+z9g5aKU4lJE8cslp0QKcKoIE1NNSOdRBLEQ0ba4fB6Um8/EKloLO70OCE+R31BI4qRNlZgH48CAqvQiyTCmZtn9dxTKQ8yWnXz+zocBTSwy07FmQougzuHMpirEdhfXi/GKSdCY4aU6rpOov0MSU0xI3nJSxVJEB6iPukaFIgT5WfTU3J4apwejGJpntBw6v6eyBBXasxD08mRHqjF2sT8r9ZNdXTlZ1QkqSYCzxZFKYM6hpNcYI9KgjUbG0BYUvNXiAfIpKJNeiUTgrt48jK0ziuu4duLcq02j6MIjsAJOAMuuAQ1cAMaoAkweATP4BW8WU/Wi/VufcxaC9Z85hD8kfX5A0phmf4=</latexit><latexit sha1_base64="QcBIXmLp8522F+uBO9P58CLvRCQ=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXJUZEXRTKLhxVSrYC3TGIZNm2tAkMyQZaRlm7cZXceNCEbc+gTvfxvSy0NYfAh//OYeT84cJo0o7zrdVWFldW98obpa2tnd29+z9g5aKU4lJE8cslp0QKcKoIE1NNSOdRBLEQ0ba4fB6Um8/EKloLO70OCE+R31BI4qRNlZgH48CAqvQiyTCmZtn9dxTKQ8yWnXz+zocBTSwy07FmQougzuHMpirEdhfXi/GKSdCY4aU6rpOov0MSU0xI3nJSxVJEB6iPukaFIgT5WfTU3J4apwejGJpntBw6v6eyBBXasxD08mRHqjF2sT8r9ZNdXTlZ1QkqSYCzxZFKYM6hpNcYI9KgjUbG0BYUvNXiAfIpKJNeiUTgrt48jK0ziuu4duLcq02j6MIjsAJOAMuuAQ1cAMaoAkweATP4BW8WU/Wi/VufcxaC9Z85hD8kfX5A0phmf4=</latexit><latexit sha1_base64="QcBIXmLp8522F+uBO9P58CLvRCQ=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXJUZEXRTKLhxVSrYC3TGIZNm2tAkMyQZaRlm7cZXceNCEbc+gTvfxvSy0NYfAh//OYeT84cJo0o7zrdVWFldW98obpa2tnd29+z9g5aKU4lJE8cslp0QKcKoIE1NNSOdRBLEQ0ba4fB6Um8/EKloLO70OCE+R31BI4qRNlZgH48CAqvQiyTCmZtn9dxTKQ8yWnXz+zocBTSwy07FmQougzuHMpirEdhfXi/GKSdCY4aU6rpOov0MSU0xI3nJSxVJEB6iPukaFIgT5WfTU3J4apwejGJpntBw6v6eyBBXasxD08mRHqjF2sT8r9ZNdXTlZ1QkqSYCzxZFKYM6hpNcYI9KgjUbG0BYUvNXiAfIpKJNeiUTgrt48jK0ziuu4duLcq02j6MIjsAJOAMuuAQ1cAMaoAkweATP4BW8WU/Wi/VufcxaC9Z85hD8kfX5A0phmf4=</latexit><latexit sha1_base64="QcBIXmLp8522F+uBO9P58CLvRCQ=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRXJUZEXRTKLhxVSrYC3TGIZNm2tAkMyQZaRlm7cZXceNCEbc+gTvfxvSy0NYfAh//OYeT84cJo0o7zrdVWFldW98obpa2tnd29+z9g5aKU4lJE8cslp0QKcKoIE1NNSOdRBLEQ0ba4fB6Um8/EKloLO70OCE+R31BI4qRNlZgH48CAqvQiyTCmZtn9dxTKQ8yWnXz+zocBTSwy07FmQougzuHMpirEdhfXi/GKSdCY4aU6rpOov0MSU0xI3nJSxVJEB6iPukaFIgT5WfTU3J4apwejGJpntBw6v6eyBBXasxD08mRHqjF2sT8r9ZNdXTlZ1QkqSYCzxZFKYM6hpNcYI9KgjUbG0BYUvNXiAfIpKJNeiUTgrt48jK0ziuu4duLcq02j6MIjsAJOAMuuAQ1cAMaoAkweATP4BW8WU/Wi/VufcxaC9Z85hD8kfX5A0phmf4=</latexit>

f
F
R
=

NT
<latexit sha1_base64="TOD+FDMyfk7LaDPjcyoY5mKZhlE=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRNCNUBDElVTpDdpQJtNJO3QyCTMToYbgq7hxoYhb38Odb+O0zUJbfxj4+M85nDO/H3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU3qrQcqFYtEXY9j6oV4IFjACNbG6tkHQS+9vs/QJeoGEpP0NkvrWc8uOxVnKrQIbg5lyFXr2V/dfkSSkApNOFaq4zqx9lIsNSOcZqVuomiMyQgPaMegwCFVXjq9PkPHxumjIJLmCY2m7u+JFIdKjUPfdIZYD9V8bWL+V+skOrjwUibiRFNBZouChCMdoUkUqM8kJZqPDWAimbkVkSE2KWgTWMmE4M5/eRGapxXX8N1ZuVrN4yjCIRzBCbhwDlW4gRo0gMAjPMMrvFlP1ov1bn3MWgtWPrMPf2R9/gDQ95TN</latexit><latexit sha1_base64="TOD+FDMyfk7LaDPjcyoY5mKZhlE=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRNCNUBDElVTpDdpQJtNJO3QyCTMToYbgq7hxoYhb38Odb+O0zUJbfxj4+M85nDO/H3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU3qrQcqFYtEXY9j6oV4IFjACNbG6tkHQS+9vs/QJeoGEpP0NkvrWc8uOxVnKrQIbg5lyFXr2V/dfkSSkApNOFaq4zqx9lIsNSOcZqVuomiMyQgPaMegwCFVXjq9PkPHxumjIJLmCY2m7u+JFIdKjUPfdIZYD9V8bWL+V+skOrjwUibiRFNBZouChCMdoUkUqM8kJZqPDWAimbkVkSE2KWgTWMmE4M5/eRGapxXX8N1ZuVrN4yjCIRzBCbhwDlW4gRo0gMAjPMMrvFlP1ov1bn3MWgtWPrMPf2R9/gDQ95TN</latexit><latexit sha1_base64="TOD+FDMyfk7LaDPjcyoY5mKZhlE=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRNCNUBDElVTpDdpQJtNJO3QyCTMToYbgq7hxoYhb38Odb+O0zUJbfxj4+M85nDO/H3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU3qrQcqFYtEXY9j6oV4IFjACNbG6tkHQS+9vs/QJeoGEpP0NkvrWc8uOxVnKrQIbg5lyFXr2V/dfkSSkApNOFaq4zqx9lIsNSOcZqVuomiMyQgPaMegwCFVXjq9PkPHxumjIJLmCY2m7u+JFIdKjUPfdIZYD9V8bWL+V+skOrjwUibiRFNBZouChCMdoUkUqM8kJZqPDWAimbkVkSE2KWgTWMmE4M5/eRGapxXX8N1ZuVrN4yjCIRzBCbhwDlW4gRo0gMAjPMMrvFlP1ov1bn3MWgtWPrMPf2R9/gDQ95TN</latexit><latexit sha1_base64="TOD+FDMyfk7LaDPjcyoY5mKZhlE=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRNCNUBDElVTpDdpQJtNJO3QyCTMToYbgq7hxoYhb38Odb+O0zUJbfxj4+M85nDO/H3OmtON8W4Wl5ZXVteJ6aWNza3vH3t1rqiiRhDZIxCPZ9rGinAna0Exz2o4lxaHPacsfXU3qrQcqFYtEXY9j6oV4IFjACNbG6tkHQS+9vs/QJeoGEpP0NkvrWc8uOxVnKrQIbg5lyFXr2V/dfkSSkApNOFaq4zqx9lIsNSOcZqVuomiMyQgPaMegwCFVXjq9PkPHxumjIJLmCY2m7u+JFIdKjUPfdIZYD9V8bWL+V+skOrjwUibiRFNBZouChCMdoUkUqM8kJZqPDWAimbkVkSE2KWgTWMmE4M5/eRGapxXX8N1ZuVrN4yjCIRzBCbhwDlW4gRo0gMAjPMMrvFlP1ov1bn3MWgtWPrMPf2R9/gDQ95TN</latexit>

Characterization	of	a	sim
ulated	distribution	

C
e (T

)
=

�
2
�
pp

1T

Z
T
�̃
⇥
E

B
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dt

C
p (T

)
=

1T

Z
T

(�̃
·B

)�̃
dt

<latexit sha1_base64="yS2XECPWfQELMTkxalL6U1nLazw="></latexit>
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Pitch	contribution	to	ω
a 	for	

each	of	220	configurations		
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<latexit sha1_base64="Hva56qglACRWB28FYAmhpYYo0nQ=">AAACDnicbVC7SgNBFJ31GeMrainIkBBICsOuFloG0lhGMA9IQpidTJIhszPLzN1AWFJZ2vgLfoKNhSK21nZ+ip2TB6KJBy4czrmXe+/xQ8ENuO6ns7K6tr6xmdhKbu/s7u2nDg6rRkWasgpVQum6TwwTXLIKcBCsHmpGAl+wmj8oTfzakGnDlbyBUchaAelJ3uWUgJXaqWypHebipg4wVXKoxJCN8/j0RwQdQX+cb6cybsGdAi8Tb04yxfTD7ddJR5XbqY9mR9EoYBKoIMY0PDeEVkw0cCrYONmMDAsJHZAea1gqScBMK56+M8ZZq3RwV2lbEvBU/T0Rk8CYUeDbzoBA3yx6E/E/rxFB97IVcxlGwCSdLepGAoPCk2xwh2tGQYwsIVRzeyumfaIJBZtg0obgLb68TKpnBe+84F7bNIpohgQ6RmmUQx66QEV0hcqogii6Q4/oGb04986T8+q8zVpXnPnMEfoD5/0briGe5Q==</latexit>

C
p (lin

ear)�
C

p (tru
th
)

<latexit sha1_base64="gBX3VHMs80iKA73pTSX6qNC5k0A=">AAACDHicbVDLSgMxFM34rPVVdSlIaBHahWVGF7osdOOygn1AO5RMJtOGZh4kd4QyzMqVG//BL3DjQhG3foA7P8WdmbaIth4IHM45N8k9TiS4AtP8NJaWV1bX1nMb+c2t7Z3dwt5+S4WxpKxJQxHKjkMUEzxgTeAgWCeSjPiOYG1nVM/89g2TiofBNYwjZvtkEHCPUwJa6hdK9X5UTnrSx9kNRKYVfPIjgYxhmFZ0yqyaE+BFYs1IqVZ8uP06csNGv/DRc0Ma+ywAKohSXcuMwE6IBE4FS/O9WLGI0BEZsK6mAfGZspPJMik+1oqLvVDqEwCeqL8nEuIrNfYdnfQJDNW8l4n/ed0YvAs74UEUAwvo9CEvFhhCnDWDXS4ZBTHWhFDJ9V8xHRJJKOj+8roEa37lRdI6rVpnVfNKt1FDU+TQISqiMrLQOaqhS9RATUTRHXpEz+jFuDeejFfjbRpdMmYzB+gPjPdv14id4A==</latexit>

C
p (lin

ear)
=

�
nhy

2i
2R

20
<latexit sha1_base64="XaTwGqqGcpWK8rBfhvzak5O15nk="></latexit>

Assum
ing	field	index	n	is	m

easured	

H
ow

	w
ell	do	w

e	m
easure	?	

�
11

p
p
b
<

�
C

p
<

8
p
p
b

<latexit sha1_base64="Q3cbo+vSOmJcdBSqz2Tpnc5/1/8=">AAACEnicbVC7SgNBFJ2Nrxhfq5aCDAkBLQy7WpgiRSAWlhHMA7LLMjs7SYbM7g4zs0JYUvkBNv6AH2FjoYitlZ2fYufkUcTEAxcO59zLvff4nFGpLOvbyKysrq1vZDdzW9s7u3vm/kFTxonApIFjFou2jyRhNCINRRUjbS4ICn1GWv6gNvZbd0RIGke3asiJG6JeRLsUI6Ulzzw9s20Hpo4IIef+CFagc0WYQrDmcVgpz1meWbBK1gRwmdgzUqjmn+5/joO47plfThDjJCSRwgxJ2bEtrtwUCUUxI6Ock0jCER6gHuloGqGQSDedvDSCRa0EsBsLXZGCE3V+IkWhlMNQX1wMkerLRW8s/ud1EtUtuymNeKJIhKeLugmDKobjfGBABcGKDTVBWFB9K8R9JBBWOsWcDsFefHmZNM9L9kXJutFpVMEUWXAE8uAE2OASVME1qIMGwOABPINX8GY8Gi/Gu/Exbc0Ys5lD8AfG5y8cJp7q</latexit>
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E-field	contribution	to	ω
a 	for	

each	of	220	configurations		

C
e (lin

ear)
=

�
2�

2n
(1

�
n
) hx

2e i
R

20
<latexit sha1_base64="tM0f/DiWpCWul4QssBRTxyxgfNU="></latexit>

�
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�
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35
p
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<latexit sha1_base64="CQ39/J0DG2RHNQ2j16mlqCtWBR0=">AAACFHicbVC7SgNBFJ2Nrxhfq1Zi4WAICGLYNQQtLAKxsIxgHpANy+zkJhky+2BmVghLamsbf8XGQhFbi3R+hz/gJLGIiQcunDnnXube40WcSWVZX0ZqaXlldS29ntnY3NreMXf3ajKMBYUqDXkoGh6RwFkAVcUUh0YkgPgeh7rXL4/9+j0IycLgTg0iaPmkG7AOo0RpyTVPz4qWgxNH+DiKvCG+ws41cEVw2QX9KBRnTNfMWnlrArxI7F+SLR08uOHo6LvimiOnHdLYh0BRTqRs2lakWgkRilEOw4wTS4gI7ZMuNDUNiA+ylUyOGuKcVtq4EwpdgcITdXYiIb6UA1/vnPOJ6sl5byz+5zVj1blsJSyIYgUBnX7UiTlWIR4nhNtMAFV8oAmhguldMe0RQajSOWZ0CPb8yYukdp63C3nrVqdRQlOk0SE6RifIRheohG5QBVURRY/oGb2iN+PJeDHejY9pa8r4ndlHf2B8/gAVE59o</latexit>



30	M
ay	2019	

D
. Rubin                                                Elba

	
40	

Caveats	
• 

W
e	assum

e	±2	m
m
	m

isalignm
ent	of	quad	plates		

											–	Survey	and	analysis	indicates	better	than	±1	m
m
	(M

anolis,	GM
2	Doc	16970-v2)	

• 
A
nd	±5%

	(1.8	kV
)	voltage	error	– Jason’s	very	conservative	estim

ate	

• 
O
f	the																					possible	configurations,	w

e	have	evaluated	220.		
(2

9)
4

4!
<latexit sha1_base64="SyT2lRRWUXY2veYo6G/buqdTQTM=">AAAB/HicbVDLSsNAFJ3UV62vaJeKjBahbkpSi49doRuXFewD2rROphM7dDIJMxMhhPgrblwo4tYPcecH+B9OHwttPXDhcM693HuPGzIqlWV9GZml5ZXVtex6bmNza3vH3N1ryiASmDRwwALRdpEkjHLSUFQx0g4FQb7LSMsd1cZ+64EISQN+q+KQOD6659SjGCkt9c181xMIJ8Vy7+q0V0mTCjxK+2bBKlkTwEViz0ihen5Q+y4f3tX75md3EODIJ1xhhqTs2FaonAQJRTEjaa4bSRIiPEL3pKMpRz6RTjI5PoUnWhlALxC6uIIT9fdEgnwpY9/VnT5SQznvjcX/vE6kvEsnoTyMFOF4usiLGFQBHCcBB1QQrFisCcKC6lshHiKdhtJ55XQI9vzLi6RZLtlnJetGp1EFU2TBPjgGRWCDC1AF16AOGgCDGDyBF/BqPBrPxpvxPm3NGLOZPPgD4+MH3+2V2A==</latexit>

The	220	configurations	considered	to	date	are	those	w
ith	

								Δ	plate(i)	sam
e	for	all	quads		-	w

orst	case?	
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EN
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N
ext	step	

	G
enerate	a	‘com

plete’	set	of	configurations	based	on	m
easured	uncertainties	

and	evaluate	errors	in	determ
ining	C

e 	and	C
p	

	To	set	conservative	bounds	on	effects	of	field	errors,	and	m
isalignm

ent		
	



E-field	contribution	along	any	trajectory:	

To	com
pute	correction	in	sim

ulation,	integrate															
along	the	trajectory	of	the	m

uon	
						=>	E-field	correction	as	a	function	of	tim

e,	C
e (t)	 h ~�

⇥
~Ei

<latexit sha1_base64="6ibl+rWIlbh5I6ozrFQdqVK8JTE=">AAACD3icbVA9SwNBEN3zM8avU0ubxaBYhTsRtAyIYBnBfEAuhL3NJFmyt3fszgVCyD+w8a/YWChia2vnv3FzuUITHww83pthZl6YSGHQ876dldW19Y3NwlZxe2d3b989OKybONUcajyWsW6GzIAUCmooUEIz0cCiUEIjHN7M/MYItBGxesBxAu2I9ZXoCc7QSh33LJBM9SXQYAScBiEgC1BEYObCbaAzu+OWvLKXgS4TPyclkqPacb+CbszTCBRyyYxp+V6C7QnTKLiEaTFIDSSMD1kfWpYqZle2J9k/U3pqlS7txdqWQpqpvycmLDJmHIW2M2I4MIveTPzPa6XYu25PhEpSBMXni3qppBjTWTi0KzRwlGNLGNfC3kr5gGnG0UZYtCH4iy8vk/pF2ffK/v1lqVLJ4yiQY3JCzolPrkiF3JEqqRFOHskzeSVvzpPz4rw7H/PWFSefOSJ/4Hz+AF8FnDg=</latexit><latexit sha1_base64="6ibl+rWIlbh5I6ozrFQdqVK8JTE=">AAACD3icbVA9SwNBEN3zM8avU0ubxaBYhTsRtAyIYBnBfEAuhL3NJFmyt3fszgVCyD+w8a/YWChia2vnv3FzuUITHww83pthZl6YSGHQ876dldW19Y3NwlZxe2d3b989OKybONUcajyWsW6GzIAUCmooUEIz0cCiUEIjHN7M/MYItBGxesBxAu2I9ZXoCc7QSh33LJBM9SXQYAScBiEgC1BEYObCbaAzu+OWvLKXgS4TPyclkqPacb+CbszTCBRyyYxp+V6C7QnTKLiEaTFIDSSMD1kfWpYqZle2J9k/U3pqlS7txdqWQpqpvycmLDJmHIW2M2I4MIveTPzPa6XYu25PhEpSBMXni3qppBjTWTi0KzRwlGNLGNfC3kr5gGnG0UZYtCH4iy8vk/pF2ffK/v1lqVLJ4yiQY3JCzolPrkiF3JEqqRFOHskzeSVvzpPz4rw7H/PWFSefOSJ/4Hz+AF8FnDg=</latexit><latexit sha1_base64="6ibl+rWIlbh5I6ozrFQdqVK8JTE=">AAACD3icbVA9SwNBEN3zM8avU0ubxaBYhTsRtAyIYBnBfEAuhL3NJFmyt3fszgVCyD+w8a/YWChia2vnv3FzuUITHww83pthZl6YSGHQ876dldW19Y3NwlZxe2d3b989OKybONUcajyWsW6GzIAUCmooUEIz0cCiUEIjHN7M/MYItBGxesBxAu2I9ZXoCc7QSh33LJBM9SXQYAScBiEgC1BEYObCbaAzu+OWvLKXgS4TPyclkqPacb+CbszTCBRyyYxp+V6C7QnTKLiEaTFIDSSMD1kfWpYqZle2J9k/U3pqlS7txdqWQpqpvycmLDJmHIW2M2I4MIveTPzPa6XYu25PhEpSBMXni3qppBjTWTi0KzRwlGNLGNfC3kr5gGnG0UZYtCH4iy8vk/pF2ffK/v1lqVLJ4yiQY3JCzolPrkiF3JEqqRFOHskzeSVvzpPz4rw7H/PWFSefOSJ/4Hz+AF8FnDg=</latexit><latexit sha1_base64="6ibl+rWIlbh5I6ozrFQdqVK8JTE=">AAACD3icbVA9SwNBEN3zM8avU0ubxaBYhTsRtAyIYBnBfEAuhL3NJFmyt3fszgVCyD+w8a/YWChia2vnv3FzuUITHww83pthZl6YSGHQ876dldW19Y3NwlZxe2d3b989OKybONUcajyWsW6GzIAUCmooUEIz0cCiUEIjHN7M/MYItBGxesBxAu2I9ZXoCc7QSh33LJBM9SXQYAScBiEgC1BEYObCbaAzu+OWvLKXgS4TPyclkqPacb+CbszTCBRyyYxp+V6C7QnTKLiEaTFIDSSMD1kfWpYqZle2J9k/U3pqlS7txdqWQpqpvycmLDJmHIW2M2I4MIveTPzPa6XYu25PhEpSBMXni3qppBjTWTi0KzRwlGNLGNfC3kr5gGnG0UZYtCH4iy8vk/pF2ffK/v1lqVLJ4yiQY3JCzolPrkiF3JEqqRFOHskzeSVvzpPz4rw7H/PWFSefOSJ/4Hz+AF8FnDg=</latexit>
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<latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit><latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit><latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit><latexit sha1_base64="ioNJo8gkcokx4OSKZecuD0p30zI="></latexit>
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<latexit sha1_base64="C2ydn9CZukWV3rTPJtc9+17hqtQ=">AAACEXicbVC7TsMwFHXKq5RXgZHFokIqAyWpkGCsxMJYEH1IfUSOe9NaOE5kO4gq6i+w8CssDCDEysbG3+CmGaDlSJbOPedeXd/jRZwpbdvfVm5peWV1Lb9e2Njc2t4p7u41VRhLCg0a8lC2PaKAMwENzTSHdiSBBB6Hlnd3OfVb9yAVC8WtHkfQC8hQMJ9Roo3kFstVURYnznHXA0361S4nYsgBP7hgCpkWpzeu3a+6xZJdsVPgReJkpIQy1N3iV3cQ0jgAoSknSnUcO9K9hEjNKIdJoRsriAi9I0PoGCpIAKqXpBdN8JFRBtgPpXlC41T9PZGQQKlx4JnOgOiRmvem4n9eJ9b+RS9hIoo1CDpb5Mcc6xBP48EDJoFqPjaEUMnMXzEdEUmoNiEWTAjO/MmLpFmtOIZfn5VqtSyOPDpAh6iMHHSOaugK1VEDUfSIntErerOerBfr3fqYteasbGYf/YH1+QO34puu</latexit><latexit sha1_base64="C2ydn9CZukWV3rTPJtc9+17hqtQ=">AAACEXicbVC7TsMwFHXKq5RXgZHFokIqAyWpkGCsxMJYEH1IfUSOe9NaOE5kO4gq6i+w8CssDCDEysbG3+CmGaDlSJbOPedeXd/jRZwpbdvfVm5peWV1Lb9e2Njc2t4p7u41VRhLCg0a8lC2PaKAMwENzTSHdiSBBB6Hlnd3OfVb9yAVC8WtHkfQC8hQMJ9Roo3kFstVURYnznHXA0361S4nYsgBP7hgCpkWpzeu3a+6xZJdsVPgReJkpIQy1N3iV3cQ0jgAoSknSnUcO9K9hEjNKIdJoRsriAi9I0PoGCpIAKqXpBdN8JFRBtgPpXlC41T9PZGQQKlx4JnOgOiRmvem4n9eJ9b+RS9hIoo1CDpb5Mcc6xBP48EDJoFqPjaEUMnMXzEdEUmoNiEWTAjO/MmLpFmtOIZfn5VqtSyOPDpAh6iMHHSOaugK1VEDUfSIntErerOerBfr3fqYteasbGYf/YH1+QO34puu</latexit><latexit sha1_base64="C2ydn9CZukWV3rTPJtc9+17hqtQ=">AAACEXicbVC7TsMwFHXKq5RXgZHFokIqAyWpkGCsxMJYEH1IfUSOe9NaOE5kO4gq6i+w8CssDCDEysbG3+CmGaDlSJbOPedeXd/jRZwpbdvfVm5peWV1Lb9e2Njc2t4p7u41VRhLCg0a8lC2PaKAMwENzTSHdiSBBB6Hlnd3OfVb9yAVC8WtHkfQC8hQMJ9Roo3kFstVURYnznHXA0361S4nYsgBP7hgCpkWpzeu3a+6xZJdsVPgReJkpIQy1N3iV3cQ0jgAoSknSnUcO9K9hEjNKIdJoRsriAi9I0PoGCpIAKqXpBdN8JFRBtgPpXlC41T9PZGQQKlx4JnOgOiRmvem4n9eJ9b+RS9hIoo1CDpb5Mcc6xBP48EDJoFqPjaEUMnMXzEdEUmoNiEWTAjO/MmLpFmtOIZfn5VqtSyOPDpAh6iMHHSOaugK1VEDUfSIntErerOerBfr3fqYteasbGYf/YH1+QO34puu</latexit><latexit sha1_base64="C2ydn9CZukWV3rTPJtc9+17hqtQ=">AAACEXicbVC7TsMwFHXKq5RXgZHFokIqAyWpkGCsxMJYEH1IfUSOe9NaOE5kO4gq6i+w8CssDCDEysbG3+CmGaDlSJbOPedeXd/jRZwpbdvfVm5peWV1Lb9e2Njc2t4p7u41VRhLCg0a8lC2PaKAMwENzTSHdiSBBB6Hlnd3OfVb9yAVC8WtHkfQC8hQMJ9Roo3kFstVURYnznHXA0361S4nYsgBP7hgCpkWpzeu3a+6xZJdsVPgReJkpIQy1N3iV3cQ0jgAoSknSnUcO9K9hEjNKIdJoRsriAi9I0PoGCpIAKqXpBdN8JFRBtgPpXlC41T9PZGQQKlx4JnOgOiRmvem4n9eJ9b+RS9hIoo1CDpb5Mcc6xBP48EDJoFqPjaEUMnMXzEdEUmoNiEWTAjO/MmLpFmtOIZfn5VqtSyOPDpAh6iMHHSOaugK1VEDUfSIntErerOerBfr3fqYteasbGYf/YH1+QO34puu</latexit>

N
ext	step.	Since	w

e	have	C
e 	and	x

e		 for	every	m
uon	w

e	can
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<latexit sha1_base64="NjFWoQ+M/G+Rpq0vR2mxXak8+OA="></latexit><latexit sha1_base64="NjFWoQ+M/G+Rpq0vR2mxXak8+OA="></latexit><latexit sha1_base64="NjFWoQ+M/G+Rpq0vR2mxXak8+OA="></latexit><latexit sha1_base64="NjFWoQ+M/G+Rpq0vR2mxXak8+OA="></latexit>

Exact		

Linear	approxim
ation	

=	0.298	ppm
	

=	0.323	ppm
		

Conclusion:	
	If	w

e	reconstruct	the	distribution	of	equilbrium
	radii	perfectly,	

there	is	an	8%
	discrepancy	(25	ppb)	
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<latexit sha1_base64="Zido9KaCpS/vRekx0QRrCJ/pu0A=">AAAB83icbVDLSgNBEOz1GeMrKnjxMhgEQQi7XvTgIaAHjxHMA7JLnJ3MJkNmd4eZXiUs+Q0vHhTx6s9482+cPA6aWNBQVHXT3RUqKQy67reztLyyurZe2Chubm3v7Jb29hsmzTTjdZbKVLdCargUCa+jQMlbSnMah5I3w8H12G8+cm1EmtzjUPEgpr1ERIJRtJKvOu6Zf8MlUqI6pbJbcScgi8SbkXL1sPH0AAC1TunL76Ysi3mCTFJj2p6rMMipRsEkHxX9zHBF2YD2eNvShMbcBPnk5hE5sUqXRKm2lSCZqL8nchobM4xD2xlT7Jt5byz+57UzjC6DXCQqQ56w6aIokwRTMg6AdIXmDOXQEsq0sLcS1qeaMrQxFW0I3vzLi6RxXvHcindn07iCKQpwBMdwCh5cQBVuoQZ1YKDgGV7hzcmcF+fd+Zi2LjmzmQP4A+fzB/QKkms=</latexit><latexit sha1_base64="SvOfA+nK/maDhp+Y4FGb3xJm84w=">AAAB83icbVDLSgNBEJyNrxhfUcGLl8EgCELY9aIHDwE9eIxgHpBdwuxkNhkyOzvM9CrLkt/w4iEiXv0Zb36A/+HkcdDEgoaiqpvurlAJbsB1v5zCyura+kZxs7S1vbO7V94/aJok1ZQ1aCIS3Q6JYYJL1gAOgrWVZiQOBWuFw5uJ33pk2vBEPkCmWBCTvuQRpwSs5Kuue+7fMgEEq2654lbdKfAy8eakUjtqPqnse1zvlj/9XkLTmEmgghjT8VwFQU40cCrYqOSnhilCh6TPOpZKEjMT5NObR/jUKj0cJdqWBDxVf0/kJDYmi0PbGRMYmEVvIv7ndVKIroKcS5UCk3S2KEoFhgRPAsA9rhkFkVlCqOb2VkwHRBMKNqaSDcFbfHmZNC+qnlv17m0a12iGIjpGJ+gMeegS1dAdqqMGokihZzRGr07qvDhvzvusteDMZw7RHzgfP7GPlHg=</latexit><latexit sha1_base64="SvOfA+nK/maDhp+Y4FGb3xJm84w=">AAAB83icbVDLSgNBEJyNrxhfUcGLl8EgCELY9aIHDwE9eIxgHpBdwuxkNhkyOzvM9CrLkt/w4iEiXv0Zb36A/+HkcdDEgoaiqpvurlAJbsB1v5zCyura+kZxs7S1vbO7V94/aJok1ZQ1aCIS3Q6JYYJL1gAOgrWVZiQOBWuFw5uJ33pk2vBEPkCmWBCTvuQRpwSs5Kuue+7fMgEEq2654lbdKfAy8eakUjtqPqnse1zvlj/9XkLTmEmgghjT8VwFQU40cCrYqOSnhilCh6TPOpZKEjMT5NObR/jUKj0cJdqWBDxVf0/kJDYmi0PbGRMYmEVvIv7ndVKIroKcS5UCk3S2KEoFhgRPAsA9rhkFkVlCqOb2VkwHRBMKNqaSDcFbfHmZNC+qnlv17m0a12iGIjpGJ+gMeegS1dAdqqMGokihZzRGr07qvDhvzvusteDMZw7RHzgfP7GPlHg=</latexit><latexit sha1_base64="pEEUoVFJ5hAFE6dX7QXWPonfsBE=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIsgCCXrRQ8eCnrwWMF+QHcp2XS2Dc1mQ5IVytK/4cWDIl79M978N6btHrT1wcDjvRlm5kVKcGMJ+fZKa+sbm1vl7crO7t7+QfXwqG3STDNosVSkuhtRA4JLaFluBXSVBppEAjrR+Hbmd55AG57KRztRECZ0KHnMGbVOClSfXAR3ICzFql+tkTqZA68SvyA1VKDZr34Fg5RlCUjLBDWm5xNlw5xqy5mAaSXIDCjKxnQIPUclTcCE+fzmKT5zygDHqXYlLZ6rvydymhgzSSLXmVA7MsveTPzP62U2vg5zLlVmQbLFojgT2KZ4FgAecA3MiokjlGnubsVsRDVl1sVUcSH4yy+vkvZl3Sd1/4HUGjdFHGV0gk7ROfLRFWqge9RELcSQQs/oFb15mffivXsfi9aSV8wcoz/wPn8A6X+Q6A==</latexit>

x
�

<latexit sha1_base64="ESOvXyEeyUoJ20Jnf0RN21oaxXI=">AAAB7nicbVC7SkNBEJ0bXzG+opY2i0GwCvfaaGERsLERIpoHJJewdzM3WbL3we5cMYR8hI2FIrZ+j52dn+LmUWjigYHDOTPMzAlSJQ257peTW1ldW9/Ibxa2tnd294r7B3WTZFpgTSQq0c2AG1QyxhpJUthMNfIoUNgIBlcTv/GA2sgkvqdhin7Ee7EMpeBkpcZjpx0g8U6x5JbdKdgy8eakVGE3d98AUO0UP9vdRGQRxiQUN6bluSn5I65JCoXjQjszmHIx4D1sWRrzCI0/mp47ZidW6bIw0bZiYlP198SIR8YMo8B2Rpz6ZtGbiP95rYzCC38k4zQjjMVsUZgpRgmb/M66UqMgNbSECy3trUz0ueaCbEIFG4K3+PIyqZ+VPbfs3do0LmGGPBzBMZyCB+dQgWuoQg0EDOAJXuDVSZ1n5815n7XmnPnMIfyB8/ED3LKRZQ==</latexit><latexit sha1_base64="8zoqWDXuQzBxdwxgd11LkE6/xcA=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0vevAQEMSLENE8IFnC7GQ2GXZ2dpnpFcOSj/DiQRGvfo83v8JfcPI4aGJBQ1HVTXdXkEph0HW/nKXlldW19cJGcXNre2e3tLffMEmmGa+zRCa6FVDDpVC8jgIlb6Wa0ziQvBlEl2O/+cC1EYm6x2HK/Zj2lQgFo2il5mO3E3Ck3VLZrbgTkEXizUi5Sm7uviP/qtYtfXZ6CctirpBJakzbc1P0c6pRMMlHxU5meEpZRPu8bamiMTd+Pjl3RI6t0iNhom0pJBP190ROY2OGcWA7Y4oDM++Nxf+8dobhuZ8LlWbIFZsuCjNJMCHj30lPaM5QDi2hTAt7K2EDqilDm1DRhuDNv7xIGqcVz614tzaNC5iiAIdwBCfgwRlU4RpqUAcGETzBC7w6qfPsvDnv09YlZzZzAH/gfPwAWdGSgg==</latexit><latexit sha1_base64="8zoqWDXuQzBxdwxgd11LkE6/xcA=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0vevAQEMSLENE8IFnC7GQ2GXZ2dpnpFcOSj/DiQRGvfo83v8JfcPI4aGJBQ1HVTXdXkEph0HW/nKXlldW19cJGcXNre2e3tLffMEmmGa+zRCa6FVDDpVC8jgIlb6Wa0ziQvBlEl2O/+cC1EYm6x2HK/Zj2lQgFo2il5mO3E3Ck3VLZrbgTkEXizUi5Sm7uviP/qtYtfXZ6CctirpBJakzbc1P0c6pRMMlHxU5meEpZRPu8bamiMTd+Pjl3RI6t0iNhom0pJBP190ROY2OGcWA7Y4oDM++Nxf+8dobhuZ8LlWbIFZsuCjNJMCHj30lPaM5QDi2hTAt7K2EDqilDm1DRhuDNv7xIGqcVz614tzaNC5iiAIdwBCfgwRlU4RpqUAcGETzBC7w6qfPsvDnv09YlZzZzAH/gfPwAWdGSgg==</latexit><latexit sha1_base64="CGeR+oYD+J4xum6+1I/SZHW09Eo=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tDoNgFe5stLAI2FhGMImQHGFvM5cs2ds7dufEcORH2FgoYuvvsfPfuEmu0MQHA4/3ZpiZF6ZSGPK8b6e0tr6xuVXeruzs7u0fVA+P2ibJNMcWT2SiH0JmUAqFLRIk8SHVyOJQYicc38z8ziNqIxJ1T5MUg5gNlYgEZ2SlzlO/FyKxfrXm1b053FXiF6QGBZr96ldvkPAsRkVcMmO6vpdSkDNNgkucVnqZwZTxMRti11LFYjRBPj936p5ZZeBGibalyJ2rvydyFhsziUPbGTMamWVvJv7ndTOKroJcqDQjVHyxKMqkS4k7+90dCI2c5MQSxrWwt7p8xDTjZBOq2BD85ZdXSfui7nt1/86rNa6LOMpwAqdwDj5cQgNuoQkt4DCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB1VHj4U=</latexit>

x
�

<latexit sha1_base64="ESOvXyEeyUoJ20Jnf0RN21oaxXI=">AAAB7nicbVC7SkNBEJ0bXzG+opY2i0GwCvfaaGERsLERIpoHJJewdzM3WbL3we5cMYR8hI2FIrZ+j52dn+LmUWjigYHDOTPMzAlSJQ257peTW1ldW9/Ibxa2tnd294r7B3WTZFpgTSQq0c2AG1QyxhpJUthMNfIoUNgIBlcTv/GA2sgkvqdhin7Ee7EMpeBkpcZjpx0g8U6x5JbdKdgy8eakVGE3d98AUO0UP9vdRGQRxiQUN6bluSn5I65JCoXjQjszmHIx4D1sWRrzCI0/mp47ZidW6bIw0bZiYlP198SIR8YMo8B2Rpz6ZtGbiP95rYzCC38k4zQjjMVsUZgpRgmb/M66UqMgNbSECy3trUz0ueaCbEIFG4K3+PIyqZ+VPbfs3do0LmGGPBzBMZyCB+dQgWuoQg0EDOAJXuDVSZ1n5815n7XmnPnMIfyB8/ED3LKRZQ==</latexit><latexit sha1_base64="8zoqWDXuQzBxdwxgd11LkE6/xcA=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0vevAQEMSLENE8IFnC7GQ2GXZ2dpnpFcOSj/DiQRGvfo83v8JfcPI4aGJBQ1HVTXdXkEph0HW/nKXlldW19cJGcXNre2e3tLffMEmmGa+zRCa6FVDDpVC8jgIlb6Wa0ziQvBlEl2O/+cC1EYm6x2HK/Zj2lQgFo2il5mO3E3Ck3VLZrbgTkEXizUi5Sm7uviP/qtYtfXZ6CctirpBJakzbc1P0c6pRMMlHxU5meEpZRPu8bamiMTd+Pjl3RI6t0iNhom0pJBP190ROY2OGcWA7Y4oDM++Nxf+8dobhuZ8LlWbIFZsuCjNJMCHj30lPaM5QDi2hTAt7K2EDqilDm1DRhuDNv7xIGqcVz614tzaNC5iiAIdwBCfgwRlU4RpqUAcGETzBC7w6qfPsvDnv09YlZzZzAH/gfPwAWdGSgg==</latexit><latexit sha1_base64="8zoqWDXuQzBxdwxgd11LkE6/xcA=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0vevAQEMSLENE8IFnC7GQ2GXZ2dpnpFcOSj/DiQRGvfo83v8JfcPI4aGJBQ1HVTXdXkEph0HW/nKXlldW19cJGcXNre2e3tLffMEmmGa+zRCa6FVDDpVC8jgIlb6Wa0ziQvBlEl2O/+cC1EYm6x2HK/Zj2lQgFo2il5mO3E3Ck3VLZrbgTkEXizUi5Sm7uviP/qtYtfXZ6CctirpBJakzbc1P0c6pRMMlHxU5meEpZRPu8bamiMTd+Pjl3RI6t0iNhom0pJBP190ROY2OGcWA7Y4oDM++Nxf+8dobhuZ8LlWbIFZsuCjNJMCHj30lPaM5QDi2hTAt7K2EDqilDm1DRhuDNv7xIGqcVz614tzaNC5iiAIdwBCfgwRlU4RpqUAcGETzBC7w6qfPsvDnv09YlZzZzAH/gfPwAWdGSgg==</latexit><latexit sha1_base64="CGeR+oYD+J4xum6+1I/SZHW09Eo=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tDoNgFe5stLAI2FhGMImQHGFvM5cs2ds7dufEcORH2FgoYuvvsfPfuEmu0MQHA4/3ZpiZF6ZSGPK8b6e0tr6xuVXeruzs7u0fVA+P2ibJNMcWT2SiH0JmUAqFLRIk8SHVyOJQYicc38z8ziNqIxJ1T5MUg5gNlYgEZ2SlzlO/FyKxfrXm1b053FXiF6QGBZr96ldvkPAsRkVcMmO6vpdSkDNNgkucVnqZwZTxMRti11LFYjRBPj936p5ZZeBGibalyJ2rvydyFhsziUPbGTMamWVvJv7ndTOKroJcqDQjVHyxKMqkS4k7+90dCI2c5MQSxrWwt7p8xDTjZBOq2BD85ZdXSfui7nt1/86rNa6LOMpwAqdwDj5cQgNuoQkt4DCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB1VHj4U=</latexit>

x
=

⌘
�
+
x
�

<latexit sha1_base64="7WIM8sjAcKdLfZ5Kx6s1r9ee0xk=">AAACAXicbVC7SkNBEJ3rM8ZX1EawWQyCIIR7bbRQEGxshIjmAbkh7N1MksW9D3bniiHExl+xsVDE1r+ws/NT3DwKTTwwcPacGXbmBImShlz3y5mZnZtfWMwsZZdXVtfWcxubZROnWmBJxCrW1YAbVDLCEklSWE008jBQWAluzwd+5Q61kXF0Q90E6yFvR7IlBScrNXLb9+yU+Ujcb6Iizg7YfcMP7LuRy7sFdwg2TbwxyZ+xy+tvACg2cp9+MxZpiBEJxY2peW5C9R7XJIXCftZPDSZc3PI21iyNeIim3hte0Gd7VmmyVqxtRcSG6u+JHg+N6YaB7Qw5dcykNxD/82optY7rPRklKWEkRh+1UsUoZoM4WFNqFKS6lnChpd2ViQ7XXJANLWtD8CZPniblw4LnFrwrm8YJjJCBHdiFffDgCM7gAopQAgEP8AQv8Oo8Os/Om/M+ap1xxjNb8AfOxw88iJec</latexit><latexit sha1_base64="oQURJ4TLa87wsWo3T19DNoNX9vM=">AAACAXicbVDJSgNBEO1xjXEb9SJ4aQyCIIQZL3pQCAjiRYhoFsgMoadTSZr0LHTXSEKIF3/FiwdFvPoX3vwKf8HOctDEBwWv36uiq16QSKHRcb6sufmFxaXlzEp2dW19Y9Pe2i7rOFUcSjyWsaoGTIMUEZRQoIRqooCFgYRK0LkY+pV7UFrE0R32EvBD1opEU3CGRqrbu116Tj1A5jVAIqNHtFv3AvOu2zkn74xAZ4k7IbkCvb797viXxbr96TVinoYQIZdM65rrJOj3mULBJQyyXqohYbzDWlAzNGIhaL8/umBAD4zSoM1YmYqQjtTfE30Wat0LA9MZMmzraW8o/ufVUmye+n0RJSlCxMcfNVNJMabDOGhDKOAoe4YwroTZlfI2U4yjCS1rQnCnT54l5eO86+TdG5PGGRkjQ/bIPjkkLjkhBXJFiqREOHkgT+SFvFqP1rP1Zr2PW+esycwO+QPr4we5mJi5</latexit><latexit sha1_base64="oQURJ4TLa87wsWo3T19DNoNX9vM=">AAACAXicbVDJSgNBEO1xjXEb9SJ4aQyCIIQZL3pQCAjiRYhoFsgMoadTSZr0LHTXSEKIF3/FiwdFvPoX3vwKf8HOctDEBwWv36uiq16QSKHRcb6sufmFxaXlzEp2dW19Y9Pe2i7rOFUcSjyWsaoGTIMUEZRQoIRqooCFgYRK0LkY+pV7UFrE0R32EvBD1opEU3CGRqrbu116Tj1A5jVAIqNHtFv3AvOu2zkn74xAZ4k7IbkCvb797viXxbr96TVinoYQIZdM65rrJOj3mULBJQyyXqohYbzDWlAzNGIhaL8/umBAD4zSoM1YmYqQjtTfE30Wat0LA9MZMmzraW8o/ufVUmye+n0RJSlCxMcfNVNJMabDOGhDKOAoe4YwroTZlfI2U4yjCS1rQnCnT54l5eO86+TdG5PGGRkjQ/bIPjkkLjkhBXJFiqREOHkgT+SFvFqP1rP1Zr2PW+esycwO+QPr4we5mJi5</latexit><latexit sha1_base64="f247vUlznS5G7Sgd1w4u/+1hhTc=">AAACAXicbVA9SwNBEN3zM8avUxvBZjEIghDubLRQCNhYRjAfkAthbzNJluztHbtzkhBi41+xsVDE1n9h579xk1yhiQ8G3r43w868MJHCoOd9O0vLK6tr67mN/ObW9s6uu7dfNXGqOVR4LGNdD5kBKRRUUKCEeqKBRaGEWti/mfi1B9BGxOoehwk0I9ZVoiM4Qyu13MMBvaYBIAvaIJHRMzpoBaF9t9yCV/SmoIvEz0iBZCi33K+gHfM0AoVcMmMavpdgc8Q0Ci5hnA9SAwnjfdaFhqWKRWCao+kFY3pilTbtxNqWQjpVf0+MWGTMMAptZ8SwZ+a9ifif10ixc9kcCZWkCIrPPuqkkmJMJ3HQttDAUQ4tYVwLuyvlPaYZRxta3obgz5+8SKrnRd8r+ndeoXSVxZEjR+SYnBKfXJASuSVlUiGcPJJn8krenCfnxXl3PmatS042c0D+wPn8AbUOlbw=</latexit>
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�
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0
<latexit sha1_base64="aGQdKEOvPEJp6Ip0luVz4ibNrWM=">AAAB/nicbZDLSsNAFIZP6q3WW1Rc6WKwCK5q4kYXCgVduKxgL9CEMJlM26GTSZiZCCUUfAOfwY0LRdz6HO58G6dpF1r9YeDjP+dwzvxhypnSjvNllRYWl5ZXyquVtfWNzS17e6elkkwS2iQJT2QnxIpyJmhTM81pJ5UUxyGn7XB4Nam376lULBF3epRSP8Z9wXqMYG2swN7zIso1RpfIuy4gPUkDJ7CrTs0phP6CO4Nq/eDRQwDQCOxPL0pIFlOhCcdKdV0n1X6OpWaE03HFyxRNMRniPu0aFDimys+L88foyDgR6iXSPKFR4f6cyHGs1CgOTWeM9UDN1ybmf7Vupnvnfs5EmmkqyHRRL+NIJ2iSBYqYpETzkQFMJDO3IjLAEhNtEquYENz5L/+F1mnNdWrurUnjAqYqwz4cwjG4cAZ1uIEGNIFADk/wAq/Wg/VsvVnv09aSNZvZhV+yPr4BLJmVwQ==</latexit><latexit sha1_base64="VbBMX+oznQZZUTfJZEBKB0uxDME=">AAAB/nicbZDLSgMxFIYz9VbrbVRc6SJYhK7qjBtdKBR04bKCvUBnGDJppg1mMiHJCGUo+AZ9BjcuFHHr2kdw54O4N512oa0/BD7+cw7n5A8Fo0o7zpdVWFhcWl4prpbW1jc2t+ztnaZKUolJAycske0QKcIoJw1NNSNtIQmKQ0Za4d3luN66J1LRhN/qgSB+jHqcRhQjbazA3vO6hGkEL6B3lYM4FoET2GWn6uSC8+BOoVw7GHmV749RPbA/vW6C05hwjRlSquM6QvsZkppiRoYlL1VEIHyHeqRjkKOYKD/Lzx/CI+N0YZRI87iGuft7IkOxUoM4NJ0x0n01Wxub/9U6qY7O/IxykWrC8WRRlDKoEzjOAnapJFizgQGEJTW3QtxHEmFtEiuZENzZL89D86TqOlX3xqRxDiYqgn1wCCrABaegBq5BHTQABhl4BM/gxXqwnqxX623SWrCmM7vgj6z3H0FwmA8=</latexit><latexit sha1_base64="VbBMX+oznQZZUTfJZEBKB0uxDME=">AAAB/nicbZDLSgMxFIYz9VbrbVRc6SJYhK7qjBtdKBR04bKCvUBnGDJppg1mMiHJCGUo+AZ9BjcuFHHr2kdw54O4N512oa0/BD7+cw7n5A8Fo0o7zpdVWFhcWl4prpbW1jc2t+ztnaZKUolJAycske0QKcIoJw1NNSNtIQmKQ0Za4d3luN66J1LRhN/qgSB+jHqcRhQjbazA3vO6hGkEL6B3lYM4FoET2GWn6uSC8+BOoVw7GHmV749RPbA/vW6C05hwjRlSquM6QvsZkppiRoYlL1VEIHyHeqRjkKOYKD/Lzx/CI+N0YZRI87iGuft7IkOxUoM4NJ0x0n01Wxub/9U6qY7O/IxykWrC8WRRlDKoEzjOAnapJFizgQGEJTW3QtxHEmFtEiuZENzZL89D86TqOlX3xqRxDiYqgn1wCCrABaegBq5BHTQABhl4BM/gxXqwnqxX623SWrCmM7vgj6z3H0FwmA8=</latexit><latexit sha1_base64="J/4DFXZoTwk8Q5gXFFTwhf/RcUU=">AAAB/nicbZDNSgMxFIUz9a/Wv1Fx5SZYBFc140YXCgVduKxgbaEzDJlMpg3NZEKSEcpQ8FXcuFDErc/hzrcxbWehrQcCH+fey705keRMG4S+ncrS8srqWnW9trG5tb3j7u496CxXhLZJxjPVjbCmnAnaNsxw2pWK4jTitBMNryf1ziNVmmXi3owkDVLcFyxhBBtrhe6BH1NuMLyC/s0U5KkMUejWUQNNBRfBK6EOSrVC98uPM5KnVBjCsdY9D0kTFFgZRjgd1/xcU4nJEPdpz6LAKdVBMT1/DI+tE8MkU/YJA6fu74kCp1qP0sh2ptgM9HxtYv5X6+UmuQgKJmRuqCCzRUnOocngJAsYM0WJ4SMLmChmb4VkgBUmxiZWsyF4819ehIezhoca3h2qNy/LOKrgEByBE+CBc9AEt6AF2oCAAjyDV/DmPDkvzrvzMWutOOXMPvgj5/MHR0WUWg==</latexit>
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<latexit sha1_base64="Goc30d6a1RKUqYjGRHKH+AFa1kI="></latexit><latexit sha1_base64="Goc30d6a1RKUqYjGRHKH+AFa1kI="></latexit><latexit sha1_base64="Goc30d6a1RKUqYjGRHKH+AFa1kI="></latexit><latexit sha1_base64="Goc30d6a1RKUqYjGRHKH+AFa1kI="></latexit>

m
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<latexit sha1_base64="z54+/bHxaZFAgbHW7E2bwV1Hy2o=">AAAB+3icbVA9SwNBEJ2LXzF+nbG0WQyCVbxLo4VCwMZGiGg+ILkce5u9ZMnu3bG7J4aQv2JjoYitf8TOzp/iXpJCEx8MPN6bYWZekHCmtON8WbmV1bX1jfxmYWt7Z3fP3i82VJxKQusk5rFsBVhRziJa10xz2kokxSLgtBkMrzK/+UClYnF0r0cJ9QTuRyxkBGsj+XZRdCunie90K+gSYb8j0oJvl5yyMwVaJu6clKro5u4bAGq+/dnpxSQVNNKEY6XarpNob4ylZoTTSaGTKppgMsR92jY0woIqbzy9fYKOjdJDYSxNRRpN1d8TYyyUGonAdAqsB2rRy8T/vHaqw3NvzKIk1TQis0VhypGOURYE6jFJieYjQzCRzNyKyABLTLSJKwvBXXx5mTQqZdcpu7cmjQuYIQ+HcAQn4MIZVOEaalAHAo/wBC/wak2sZ+vNep+15qz5zAH8gfXxA8QPlHU=</latexit><latexit sha1_base64="EUY1blc5A3HjDybFCV6p8W04AwA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4qkk3ulAoCOJGqGgf0KZhMp20Q2eSMDMRS+mvuHGhiFt/xJ1f4S84abvQ1gMXDufcy733BAlnSjvOl7W0vLK6tp7byG9ube/s2nuFuopTSWiNxDyWzQAryllEa5ppTpuJpFgEnDaCwWXmNx6oVCyO7vUwoZ7AvYiFjGBtJN8uiE75JPGdThldIOy3RZr37aJTciZAi8SdkWIF3dx9D7yrqm9/trsxSQWNNOFYqZbrJNobYakZ4XScb6eKJpgMcI+2DI2woMobTW4foyOjdFEYS1ORRhP198QIC6WGIjCdAuu+mvcy8T+vlerwzBuxKEk1jch0UZhypGOUBYG6TFKi+dAQTCQztyLSxxITbeLKQnDnX14k9XLJdUrurUnjHKbIwQEcwjG4cAoVuIYq1IDAIzzBC7xaY+vZerPep61L1mxmH/7A+vgBQS6Vkg==</latexit><latexit sha1_base64="EUY1blc5A3HjDybFCV6p8W04AwA=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4qkk3ulAoCOJGqGgf0KZhMp20Q2eSMDMRS+mvuHGhiFt/xJ1f4S84abvQ1gMXDufcy733BAlnSjvOl7W0vLK6tp7byG9ube/s2nuFuopTSWiNxDyWzQAryllEa5ppTpuJpFgEnDaCwWXmNx6oVCyO7vUwoZ7AvYiFjGBtJN8uiE75JPGdThldIOy3RZr37aJTciZAi8SdkWIF3dx9D7yrqm9/trsxSQWNNOFYqZbrJNobYakZ4XScb6eKJpgMcI+2DI2woMobTW4foyOjdFEYS1ORRhP198QIC6WGIjCdAuu+mvcy8T+vlerwzBuxKEk1jch0UZhypGOUBYG6TFKi+dAQTCQztyLSxxITbeLKQnDnX14k9XLJdUrurUnjHKbIwQEcwjG4cAoVuIYq1IDAIzzBC7xaY+vZerPep61L1mxmH/7A+vgBQS6Vkg==</latexit><latexit sha1_base64="KO0KUGEJYWZzI09iexzzGSp6QdI=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFc1Uw3ulAouHFZwT6gnQ6ZNNOGJpkhyYhl6K+4caGIW3/EnX9jpp2Fth64cDjnXu69J0w40wahb2dtfWNza7u0U97d2z84dI8qbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbCyW3udx6p0iyWD2aaUF/gkWQRI9hYKXArYlC/SAI0qMMbiIO+SMuBW0U1NAdcJV5BqqBAM3C/+sOYpIJKQzjWuuehxPgZVoYRTmflfqppgskEj2jPUokF1X42v30Gz6wyhFGsbEkD5+rviQwLracitJ0Cm7Fe9nLxP6+XmujKz5hMUkMlWSyKUg5NDPMg4JApSgyfWoKJYvZWSMZYYWJsXHkI3vLLq6Rdr3mo5t2jauO6iKMETsApOAceuAQNcAeaoAUIeALP4BW8OTPnxXl3Phata04xcwz+wPn8ATykkpU=</latexit>
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<latexit sha1_base64="z+qsQu0nqil/jmaT6Tt5MQQzifo="></latexit><latexit sha1_base64="z+qsQu0nqil/jmaT6Tt5MQQzifo="></latexit><latexit sha1_base64="z+qsQu0nqil/jmaT6Tt5MQQzifo="></latexit><latexit sha1_base64="z+qsQu0nqil/jmaT6Tt5MQQzifo="></latexit>

x
e
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<latexit sha1_base64="julzYXg7TwKULdWP64X2eYg6Yfg=">AAAB9XicbVDJSgNBEK1xjXGLCl68DAbBU5jxogeFgBePEcwCyRh7eipJk56F7hpjGPIfXjwo4tV/8ebf2FkOmvig4PFeFVX1/EQKTY7zbS0tr6yurec28ptb2zu7hb39mo5TxbHKYxmrhs80ShFhlQRJbCQKWehLrPv967Fff0SlRRzd0TBBL2TdSHQEZ2Sk+6c2XrWQWCtASaxdKDolZwJ7kbgzUiwf1gYPAFBpF75aQczTECPikmnddJ2EvIwpElziKN9KNSaM91kXm4ZGLETtZZOrR/aJUQK7EytTEdkT9fdExkKth6FvOkNGPT3vjcX/vGZKnQsvE1GSEkZ8uqiTSptiexyBHQiFnOTQEMaVMLfavMcU42SCypsQ3PmXF0ntrOQ6JffWpHEJU+TgCI7hFFw4hzLcQAWqwEHBM7zCmzWwXqx362PaumTNZg7gD6zPH4Dik/Q=</latexit><latexit sha1_base64="BpeaAtApZ4ywMfW8xfLFMCtbeWo=">AAAB9XicbVDJSgNBEO2JW4xbVPDiZTAInsKMFz0oBLx4jGAWyIyhp6cmadKz0F1jHIb8hxcRRbz6L978AP/DznLQxAcFj/eqqKrnJYIrtKwvo7C0vLK6VlwvbWxube+Ud/eaKk4lgwaLRSzbHlUgeAQN5CignUigoSeg5Q2uxn7rHqTicXSLWQJuSHsRDzijqKW7hy5cOoDU8UEg7ZYrVtWawFwk9oxUagfNYZJ9P9e75U/Hj1kaQoRMUKU6tpWgm1OJnAkYlZxUQULZgPago2lEQ1BuPrl6ZB5rxTeDWOqK0JyovydyGiqVhZ7uDCn21bw3Fv/zOikG527OoyRFiNh0UZAKE2NzHIHpcwkMRaYJZZLrW03Wp5Iy1EGVdAj2/MuLpHlata2qfaPTuCBTFMkhOSInxCZnpEauSZ00CCOSPJIX8moMjSfjzXifthaM2cw++QPj4wc+Z5YB</latexit><latexit sha1_base64="BpeaAtApZ4ywMfW8xfLFMCtbeWo=">AAAB9XicbVDJSgNBEO2JW4xbVPDiZTAInsKMFz0oBLx4jGAWyIyhp6cmadKz0F1jHIb8hxcRRbz6L978AP/DznLQxAcFj/eqqKrnJYIrtKwvo7C0vLK6VlwvbWxube+Ud/eaKk4lgwaLRSzbHlUgeAQN5CignUigoSeg5Q2uxn7rHqTicXSLWQJuSHsRDzijqKW7hy5cOoDU8UEg7ZYrVtWawFwk9oxUagfNYZJ9P9e75U/Hj1kaQoRMUKU6tpWgm1OJnAkYlZxUQULZgPago2lEQ1BuPrl6ZB5rxTeDWOqK0JyovydyGiqVhZ7uDCn21bw3Fv/zOikG527OoyRFiNh0UZAKE2NzHIHpcwkMRaYJZZLrW03Wp5Iy1EGVdAj2/MuLpHlata2qfaPTuCBTFMkhOSInxCZnpEauSZ00CCOSPJIX8moMjSfjzXifthaM2cw++QPj4wc+Z5YB</latexit><latexit sha1_base64="dX0Cyt3pPKsc2hiiz/2TdtzAYEI=">AAAB9XicbVBNS8NAEN3Ur1q/qh69BIvgqSRe9KBQ8OKxgv2AJpbNZtIu3WzC7kQtof/DiwdFvPpfvPlv3LY5aOuDgcd7M8zMC1LBNTrOt1VaWV1b3yhvVra2d3b3qvsHbZ1kikGLJSJR3YBqEFxCCzkK6KYKaBwI6ASj66nfeQCleSLvcJyCH9OB5BFnFI10/9SHKw+QeiEIpP1qzak7M9jLxC1IjRRo9qtfXpiwLAaJTFCte66Top9ThZwJmFS8TENK2YgOoGeopDFoP59dPbFPjBLaUaJMSbRn6u+JnMZaj+PAdMYUh3rRm4r/eb0Mows/5zLNECSbL4oyYWNiTyOwQ66AoRgbQpni5labDamiDE1QFROCu/jyMmmf1V2n7t46tcZlEUeZHJFjckpcck4a5IY0SYswosgzeSVv1qP1Yr1bH/PWklXMHJI/sD5/AHZXknE=</latexit>If																																																		then	correction	is	independent	of			
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<latexit sha1_base64="P+GFocvN4w9rYuOR1BEt28KUNFQ=">AAACHXicbZA9SwNBEIb34leMX1FLm8UgWIU7CWihINhYRjCJkAthbjOJi3t7x+6cGIJ/xMa/YmOhiIWN+G/cJCf4NbDw8L4zzM4bpUpa8v0PrzAzOze/UFwsLS2vrK6V1zeaNsmMwIZIVGIuIrCopMYGSVJ4kRqEOFLYiq5Oxn7rGo2ViT6nYYqdGAZa9qUAclK3XAsV6IFCftNFHpopH/EvNeyhIvjSQyRwpt8tV/yqPyn+F4IcKiyverf8FvYSkcWoSSiwth34KXVGYEgKhbelMLOYgriCAbYdaojRdkaT6275jlN6vJ8Y9zTxifp9YgSxtcM4cp0x0KX97Y3F/7x2Rv2DzkjqNCPUYrqonylOCR9HxXvSoCA1dADCSPdXLi7BgCAXaMmFEPw++S8096qBXw3OapXjwzyOItti22yXBWyfHbNTVmcNJtgde2BP7Nm79x69F+912lrw8plN9qO89092c6DX</latexit><latexit sha1_base64="P+GFocvN4w9rYuOR1BEt28KUNFQ=">AAACHXicbZA9SwNBEIb34leMX1FLm8UgWIU7CWihINhYRjCJkAthbjOJi3t7x+6cGIJ/xMa/YmOhiIWN+G/cJCf4NbDw8L4zzM4bpUpa8v0PrzAzOze/UFwsLS2vrK6V1zeaNsmMwIZIVGIuIrCopMYGSVJ4kRqEOFLYiq5Oxn7rGo2ViT6nYYqdGAZa9qUAclK3XAsV6IFCftNFHpopH/EvNeyhIvjSQyRwpt8tV/yqPyn+F4IcKiyverf8FvYSkcWoSSiwth34KXVGYEgKhbelMLOYgriCAbYdaojRdkaT6275jlN6vJ8Y9zTxifp9YgSxtcM4cp0x0KX97Y3F/7x2Rv2DzkjqNCPUYrqonylOCR9HxXvSoCA1dADCSPdXLi7BgCAXaMmFEPw++S8096qBXw3OapXjwzyOItti22yXBWyfHbNTVmcNJtgde2BP7Nm79x69F+912lrw8plN9qO89092c6DX</latexit><latexit sha1_base64="P+GFocvN4w9rYuOR1BEt28KUNFQ=">AAACHXicbZA9SwNBEIb34leMX1FLm8UgWIU7CWihINhYRjCJkAthbjOJi3t7x+6cGIJ/xMa/YmOhiIWN+G/cJCf4NbDw8L4zzM4bpUpa8v0PrzAzOze/UFwsLS2vrK6V1zeaNsmMwIZIVGIuIrCopMYGSVJ4kRqEOFLYiq5Oxn7rGo2ViT6nYYqdGAZa9qUAclK3XAsV6IFCftNFHpopH/EvNeyhIvjSQyRwpt8tV/yqPyn+F4IcKiyverf8FvYSkcWoSSiwth34KXVGYEgKhbelMLOYgriCAbYdaojRdkaT6275jlN6vJ8Y9zTxifp9YgSxtcM4cp0x0KX97Y3F/7x2Rv2DzkjqNCPUYrqonylOCR9HxXvSoCA1dADCSPdXLi7BgCAXaMmFEPw++S8096qBXw3OapXjwzyOItti22yXBWyfHbNTVmcNJtgde2BP7Nm79x69F+912lrw8plN9qO89092c6DX</latexit><latexit sha1_base64="P+GFocvN4w9rYuOR1BEt28KUNFQ=">AAACHXicbZA9SwNBEIb34leMX1FLm8UgWIU7CWihINhYRjCJkAthbjOJi3t7x+6cGIJ/xMa/YmOhiIWN+G/cJCf4NbDw8L4zzM4bpUpa8v0PrzAzOze/UFwsLS2vrK6V1zeaNsmMwIZIVGIuIrCopMYGSVJ4kRqEOFLYiq5Oxn7rGo2ViT6nYYqdGAZa9qUAclK3XAsV6IFCftNFHpopH/EvNeyhIvjSQyRwpt8tV/yqPyn+F4IcKiyverf8FvYSkcWoSSiwth34KXVGYEgKhbelMLOYgriCAbYdaojRdkaT6275jlN6vJ8Y9zTxifp9YgSxtcM4cp0x0KX97Y3F/7x2Rv2DzkjqNCPUYrqonylOCR9HxXvSoCA1dADCSPdXLi7BgCAXaMmFEPw++S8096qBXw3OapXjwzyOItti22yXBWyfHbNTVmcNJtgde2BP7Nm79x69F+912lrw8plN9qO89092c6DX</latexit>
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<latexit sha1_base64="VMT/Jkbe7ke5u7Fe9NK8qVyAO6I=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswp2NFhYBGxshovmQ5Ah7m7lkye7dsbsnhiO/wsZCEVt/jp2dP8W9JIUmPhh4vDfDzLwgEVwb1/1ylpZXVtfWCxvFza3tnd3S3n5Dx6liWGexiFUroBoFj7BuuBHYShRSGQhsBsPL3G8+oNI8ju7MKEFf0n7EQ86osdL9Y7cToKHFYrdUdivuBGSReDNSrpLr228AqHVLn51ezFKJkWGCat323MT4GVWGM4HjYifVmFA2pH1sWxpRidrPJgePybFVeiSMla3IkIn6eyKjUuuRDGynpGag571c/M9rpyY89zMeJanBiE0XhakgJib596THFTIjRpZQpri9lbABVZQZm1Eegjf/8iJpnFY8t+Ld2DQuYIoCHMIRnIAHZ1CFK6hBHRhIeIIXeHWU8+y8Oe/T1iVnNnMAf+B8/ABKm5GN</latexit><latexit sha1_base64="eYSMVgV5dNG4dCEtWk1VS0IeI5M=">AAAB8HicbVDLSgNBEOyNr7i+oh69DAbBU9j1ogcPAUG8CBHNQ5IlzE5mkyEzs8vMrBiWfIUXD4p49XO8+RX+grNJDppY0FBUddPdFSacaeN5X05haXllda247m5sbm3vlHb3GjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw4vcbz5QpVks78wooYHAfckiRrCx0v1jtxNSg123Wyp7FW8CtEj8GSlX0fXt9zC4rHVLn51eTFJBpSEca932vcQEGVaGEU7HbifVNMFkiPu0banEguogmxw8RkdW6aEoVrakQRP190SGhdYjEdpOgc1Az3u5+J/XTk10FmRMJqmhkkwXRSlHJkb596jHFCWGjyzBRDF7KyIDrDAxNqM8BH/+5UXSOKn4XsW/sWmcwxRFOIBDOAYfTqEKV1CDOhAQ8AQv8Ooo59l5c96nrQVnNrMPf+B8/ADHq5Kq</latexit><latexit sha1_base64="eYSMVgV5dNG4dCEtWk1VS0IeI5M=">AAAB8HicbVDLSgNBEOyNr7i+oh69DAbBU9j1ogcPAUG8CBHNQ5IlzE5mkyEzs8vMrBiWfIUXD4p49XO8+RX+grNJDppY0FBUddPdFSacaeN5X05haXllda247m5sbm3vlHb3GjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw4vcbz5QpVks78wooYHAfckiRrCx0v1jtxNSg123Wyp7FW8CtEj8GSlX0fXt9zC4rHVLn51eTFJBpSEca932vcQEGVaGEU7HbifVNMFkiPu0banEguogmxw8RkdW6aEoVrakQRP190SGhdYjEdpOgc1Az3u5+J/XTk10FmRMJqmhkkwXRSlHJkb596jHFCWGjyzBRDF7KyIDrDAxNqM8BH/+5UXSOKn4XsW/sWmcwxRFOIBDOAYfTqEKV1CDOhAQ8AQv8Ooo59l5c96nrQVnNrMPf+B8/ADHq5Kq</latexit><latexit sha1_base64="mTf4REFoRvnz/cqlUh1sHBN9OMk=">AAAB8HicbVA9SwNBEJ2LX/H8ilraLAbBKtzZaGERsLGMYD4kOcLeZi9Zsnt37M6JIeRX2FgoYuvPsfPfuJdcoYkPBh7vzTAzL0ylMOh5305pbX1jc6u87e7s7u0fVA6PWibJNONNlshEd0JquBQxb6JAyTup5lSFkrfD8U3utx+5NiKJ73GS8kDRYSwiwSha6eGp3ws5UtftV6pezZuDrBK/IFUo0OhXvnqDhGWKx8gkNabreykGU6pRMMlnbi8zPKVsTIe8a2lMFTfBdH7wjJxZZUCiRNuKkczV3xNTqoyZqNB2Koojs+zl4n9eN8PoKpiKOM2Qx2yxKMokwYTk35OB0JyhnFhCmRb2VsJGVFOGNqM8BH/55VXSuqj5Xs2/86r16yKOMpzAKZyDD5dQh1toQBMYKHiGV3hztPPivDsfi9aSU8wcwx84nz/DIY+t</latexit>
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<latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="pS4GFG9kqOwOVfI++GnmsG04Xx8="></latexit><latexit sha1_base64="pS4GFG9kqOwOVfI++GnmsG04Xx8="></latexit><latexit sha1_base64="XAdFoaJ/1giwBr+hsk8SOuGqFt8="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit><latexit sha1_base64="N7RclnJbI3uV8MqnyqpwqJ6Gn3I="></latexit>
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<latexit sha1_base64="MEiumKvlZZYMDiSStctC5OJ4aXg=">AAACH3icbZDLSgNBEEVrfBtfUZe6aBTBVZhxoS4UBDcuFYwKmRBqOpXY2NMzdNeIIeQb/AE3/oobF4qIO//GTqLg60LD5VQV1XWTXCvHYfgejIyOjU9MTk2XZmbn5hfKi0tnLiuspKrMdGYvEnSklaEqK9Z0kVvCNNF0nlwd9uvn12Sdyswpd3Kqp9g2qqUkskeN8nas0bQ1iZsGidgO/b74onGTNOMXj4lRxIZE2Civh5VwIPHXRJ9m/WD1NhYAcNwov8XNTBYpGZYanatFYc71LlpWUlOvFBeOcpRX2KaatwZTcvXu4L6e2PCkKVqZ9c+wGNDvE11Mneukie9MkS/d71of/lerFdzarXeVyQsmI4eLWoUWnIl+WKKpLEnWHW9QWuX/KuQlWpTsIy35EKLfJ/81Z1uVKKxEJz6NPRhqClZgDTYhgh04gCM4hipIuIMHeILn4D54DF6C12HrSPA5sww/FLx/ADqFo0A=</latexit><latexit sha1_base64="g9tplcZEhdZlqk2kKVz3d6jQ2/8=">AAACH3icbZC/SgNBEMb3/Bvjv1NLLRZFsAp3FmqhINhYRjAq5EKY20zi4t7esTsnhpBn8AVsfJU0FoqIXR7E3k2ioNEPFj5+M8PsfHGmpKUg6HsTk1PTM7OFueL8wuLSsr+yemHT3AisiFSl5ioGi0pqrJAkhVeZQUhihZfxzcmgfnmLxspUn1M7w1oCLS2bUgA5VPf3IgW6pZDf1ZFHZuSP+DeNGqgIvnmEBDzSyIO6vxWUgqH4XxN+ma3jjfto56N3X67771EjFXmCmoQCa6thkFGtA4akUNgtRrnFDMQNtLDqrIYEba0zvK/Ltx1p8GZq3NPEh/TnRAcSa9tJ7DoToGs7XhvA/2rVnJoHtY7UWU6oxWhRM1ecUj4IizekQUGq7QwII91fubgGA4JcpEUXQjh+8l9zsVsKg1J45tI4ZCMV2DrbZDssZPvsmJ2yMqswwR5Yjz2zF+/Re/JevbdR64T3NbPGfsnrfwJPXKWO</latexit><latexit sha1_base64="g9tplcZEhdZlqk2kKVz3d6jQ2/8=">AAACH3icbZC/SgNBEMb3/Bvjv1NLLRZFsAp3FmqhINhYRjAq5EKY20zi4t7esTsnhpBn8AVsfJU0FoqIXR7E3k2ioNEPFj5+M8PsfHGmpKUg6HsTk1PTM7OFueL8wuLSsr+yemHT3AisiFSl5ioGi0pqrJAkhVeZQUhihZfxzcmgfnmLxspUn1M7w1oCLS2bUgA5VPf3IgW6pZDf1ZFHZuSP+DeNGqgIvnmEBDzSyIO6vxWUgqH4XxN+ma3jjfto56N3X67771EjFXmCmoQCa6thkFGtA4akUNgtRrnFDMQNtLDqrIYEba0zvK/Ltx1p8GZq3NPEh/TnRAcSa9tJ7DoToGs7XhvA/2rVnJoHtY7UWU6oxWhRM1ecUj4IizekQUGq7QwII91fubgGA4JcpEUXQjh+8l9zsVsKg1J45tI4ZCMV2DrbZDssZPvsmJ2yMqswwR5Yjz2zF+/Re/JevbdR64T3NbPGfsnrfwJPXKWO</latexit><latexit sha1_base64="f2VjLmX0sfzcUz+6F7NoiLMXEeQ=">AAACH3icbZDLSgNBEEV7fBtfoy7dNAbBVZhxoS4UBDcuI5hEyAyhplOJjT09Q3eNGEL+xI2/4saFIuIuf2PnIfi60HA5VUV13SRX0lIQDL2Z2bn5hcWl5dLK6tr6hr+5VbdZYQTWRKYyc52ARSU11kiSwuvcIKSJwkZyez6qN+7QWJnpK+rlGKfQ1bIjBZBDLf8wUqC7Cvl9C3lkJv6Uf9GojYrgi0dIwCONPGj55aASjMX/mnBqymyqasv/iNqZKFLUJBRY2wyDnOI+GJJC4aAUFRZzELfQxaazGlK0cX9834DvOdLmncy4p4mP6feJPqTW9tLEdaZAN/Z3bQT/qzUL6hzHfanzglCLyaJOoThlfBQWb0uDglTPGRBGur9ycQMGBLlISy6E8PfJf039oBIGlfAyKJ+dTONYYjtsl+2zkB2xM3bBqqzGBHtgT+yFvXqP3rP35r1PWme86cw2+yFv+AlVMaHZ</latexit>
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<latexit sha1_base64="inGSnESr2nnLh1km/u+wcM8dihw=">AAAB6nicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7Gy0sAjaWEc0HJEfc2+wlS/b2jt05JRz5CTYWitj6i+z8N+4lKTTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHSd+61Hro2I1T2OE+5HdKBEKBhFK90lPbdXrrhVdwqyTLw5qdSOmk8PAFDvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY9dUJOrdInYaxtKSRT9fdERiNjxlFgOyOKQ7Po5eJ/XifF8NLPhEpS5IrNFoWpJBiT/G/SF5ozlGNLKNPC3krYkGrK0KZTsiF4iy8vk+Z51XOr3q1N4wpmKMIxnMAZeHABNbiBOjSAwQCe4RXeHOm8OO/Ox6y14MxnDuEPnM8fBXmPEA==</latexit><latexit sha1_base64="sth4WAyyvUwLjiXO86oeLYGWDzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKujRYWARvLiCYRkiXMTmaTITOzw8yssiz5BBsLRSxs/CI7P8D/cPIoNPHAhcM593LvPZHizFjf//IKS8srq2vF9dLG5tb2Tnl3r2mSVBPaIAlP9F2EDeVM0oZlltM7pSkWEaetaHg59lv3VBuWyFubKRoK3JcsZgRbJ92ort8tV/yqPwFaJMGMVGoHzQeVfb/Xu+XPTi8hqaDSEo6NaQe+smGOtWWE01GpkxqqMBniPm07KrGgJswnp47QsVN6KE60K2nRRP09kWNhTCYi1ymwHZh5byz+57VTG5+HOZMqtVSS6aI45cgmaPw36jFNieWZI5ho5m5FZIA1JtalU3IhBPMvL5LmaTXwq8G1S+MCpijCIRzBCQRwBjW4gjo0gEAfHuEZXjzuPXmv3tu0teDNZvbhD7yPH8LvkR0=</latexit><latexit sha1_base64="sth4WAyyvUwLjiXO86oeLYGWDzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKujRYWARvLiCYRkiXMTmaTITOzw8yssiz5BBsLRSxs/CI7P8D/cPIoNPHAhcM593LvPZHizFjf//IKS8srq2vF9dLG5tb2Tnl3r2mSVBPaIAlP9F2EDeVM0oZlltM7pSkWEaetaHg59lv3VBuWyFubKRoK3JcsZgRbJ92ort8tV/yqPwFaJMGMVGoHzQeVfb/Xu+XPTi8hqaDSEo6NaQe+smGOtWWE01GpkxqqMBniPm07KrGgJswnp47QsVN6KE60K2nRRP09kWNhTCYi1ymwHZh5byz+57VTG5+HOZMqtVSS6aI45cgmaPw36jFNieWZI5ho5m5FZIA1JtalU3IhBPMvL5LmaTXwq8G1S+MCpijCIRzBCQRwBjW4gjo0gEAfHuEZXjzuPXmv3tu0teDNZvbhD7yPH8LvkR0=</latexit><latexit sha1_base64="0eDLhyJo3YbVJkj38qaQdKQDVKs=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZstLAI2FhGNDGQHGFvs5cs2ds7dueEcOQn2FgoYusvsvPfuEmu0MQHA4/3ZpiZF6ZKWqT02yutrW9sbpW3Kzu7e/sH1cOjtk0yw0WLJyoxnZBZoaQWLZSoRCc1gsWhEo/h+GbmPz4JY2WiH3CSiiBmQy0jyRk66T7t0361Rut0DrJK/ILUoECzX/3qDRKexUIjV8zark9TDHJmUHIlppVeZkXK+JgNRddRzWJhg3x+6pScOWVAosS40kjm6u+JnMXWTuLQdcYMR3bZm4n/ed0Mo6sglzrNUGi+WBRlimBCZn+TgTSCo5o4wriR7lbCR8wwji6digvBX355lbQv6j6t+3e01rgu4ijDCZzCOfhwCQ24hSa0gMMQnuEV3jzlvXjv3seiteQVM8fwB97nD/rfjY0=</latexit>
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<latexit sha1_base64="9cTT1Bsv93qg3THp4sbwMOxyuoA=">AAAB+3icbVDLSsNAFJ3UR2t9xbp0M1gEVzVRRDdCwY3LFuwDmlgm05t26GQSZiZiKP0VNy4UceuPuPMHxM9w+lho64ELh3Pu5d57goQzpR3n08qtrK6t5wsbxc2t7Z1de6/UVHEqKTRozGPZDogCzgQ0NNMc2okEEgUcWsHweuK37kEqFotbnSXgR6QvWMgo0Ubq2qXszkskiwBf4ezEC0CTrl12Ks4UeJm4c1Ku4vr3VyF/XuvaH14vpmkEQlNOlOq4TqL9EZGaUQ7jopcqSAgdkj50DBUkAuWPpreP8ZFRejiMpSmh8VT9PTEikVJZFJjOiOiBWvQm4n9eJ9XhpT9iIkk1CDpbFKYc6xhPgsA9JoFqnhlCqGTmVkwHRBKqTVxFE4K7+PIyaZ5W3LOKUzdpVNEMBXSADtExctEFqqIbVEMNRNEDekTP6MUaW0/Wq/U2a81Z85l99AfW+w/KEZaL</latexit>
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Each	point	on	the	spin	vs	offset	curve	is	the	pitch	correction	for	a	trajectory	
w
ith	initial	offset		y.	The	pitch	angle	is	y/β

	But	the	num
ber	of	hits	at	offset	y	on	the	N

	vs	y	curve	includes	a	range	of	
pitch	angles	
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Convolution	of	m
easured	distribution	w
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For	each	configuration		
• 

Com
pute	‘real’	average	C

p 	and	C
e 	of	all	trajectories	
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ulated	distributions	of	x
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Contribution	of	pitch	to	ω
a	
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ent	is	sensitive	to	precession	about	the	axis	perpendicular	to	the	direction	
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otion.	The	com

ponent	of	the	m
agnetic	field	along	that	axis	is	B	cos	ψ

.	Path	length	
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O
ur	m

easurem
ent	is	sensitive	to	precession	about	the	axis	perpendicular	to	the	direction	

of	m
otion.	The	com

ponent	of	the	m
agnetic	field	along	that	axis	is	B	cos	ψ

.	Path	length	
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The	decrease	in	the	com
ponent	of	m

agnetic	field	perpendicular	to	the		
Precession	plane	is	com

pensated	by	the	increase	in	the	path	length.	
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E-field	contribution	
Q
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In	an	ideal	cartesian	geom
etry	and	quadrupole	w
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<latexit sha1_base64="OhhG70Sh7FoK4FxzCj9mJVV3mQw=">AAACGnicbZDLSsNAFIYnXmu9RV26GSyCq5IUQZcFQVxWsBdoaphMT9qhk0mYmUhLyHO48VXcuFDEnbjxbZy2WWjrDwMf/zmHM+cPEs6Udpxva2V1bX1js7RV3t7Z3du3Dw5bKk4lhSaNeSw7AVHAmYCmZppDJ5FAooBDOxhdTevtB5CKxeJOTxLoRWQgWMgo0cbybdfjRAw44Gt/7Mk5eopFeOSFktBs7HsBaHJfy7OaJ4dxjn274lSdmfAyuAVUUKGGb396/ZimEQhNOVGq6zqJ7mVEakY55GUvVZAQOiID6BoUJALVy2an5fjUOH0cxtI8ofHM/T2RkUipSRSYzojooVqsTc3/at1Uh5e9jIkk1SDofFGYcqxjPM0J95kEqvnEAKGSmb9iOiQmEm3SLJsQ3MWTl6FVq7qGb88r9XoRRwkdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLeuWMXMEfoj6+sHS8ehAg==</latexit><latexit sha1_base64="OhhG70Sh7FoK4FxzCj9mJVV3mQw=">AAACGnicbZDLSsNAFIYnXmu9RV26GSyCq5IUQZcFQVxWsBdoaphMT9qhk0mYmUhLyHO48VXcuFDEnbjxbZy2WWjrDwMf/zmHM+cPEs6Udpxva2V1bX1js7RV3t7Z3du3Dw5bKk4lhSaNeSw7AVHAmYCmZppDJ5FAooBDOxhdTevtB5CKxeJOTxLoRWQgWMgo0cbybdfjRAw44Gt/7Mk5eopFeOSFktBs7HsBaHJfy7OaJ4dxjn274lSdmfAyuAVUUKGGb396/ZimEQhNOVGq6zqJ7mVEakY55GUvVZAQOiID6BoUJALVy2an5fjUOH0cxtI8ofHM/T2RkUipSRSYzojooVqsTc3/at1Uh5e9jIkk1SDofFGYcqxjPM0J95kEqvnEAKGSmb9iOiQmEm3SLJsQ3MWTl6FVq7qGb88r9XoRRwkdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLeuWMXMEfoj6+sHS8ehAg==</latexit><latexit sha1_base64="OhhG70Sh7FoK4FxzCj9mJVV3mQw=">AAACGnicbZDLSsNAFIYnXmu9RV26GSyCq5IUQZcFQVxWsBdoaphMT9qhk0mYmUhLyHO48VXcuFDEnbjxbZy2WWjrDwMf/zmHM+cPEs6Udpxva2V1bX1js7RV3t7Z3du3Dw5bKk4lhSaNeSw7AVHAmYCmZppDJ5FAooBDOxhdTevtB5CKxeJOTxLoRWQgWMgo0cbybdfjRAw44Gt/7Mk5eopFeOSFktBs7HsBaHJfy7OaJ4dxjn274lSdmfAyuAVUUKGGb396/ZimEQhNOVGq6zqJ7mVEakY55GUvVZAQOiID6BoUJALVy2an5fjUOH0cxtI8ofHM/T2RkUipSRSYzojooVqsTc3/at1Uh5e9jIkk1SDofFGYcqxjPM0J95kEqvnEAKGSmb9iOiQmEm3SLJsQ3MWTl6FVq7qGb88r9XoRRwkdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLeuWMXMEfoj6+sHS8ehAg==</latexit><latexit sha1_base64="OhhG70Sh7FoK4FxzCj9mJVV3mQw=">AAACGnicbZDLSsNAFIYnXmu9RV26GSyCq5IUQZcFQVxWsBdoaphMT9qhk0mYmUhLyHO48VXcuFDEnbjxbZy2WWjrDwMf/zmHM+cPEs6Udpxva2V1bX1js7RV3t7Z3du3Dw5bKk4lhSaNeSw7AVHAmYCmZppDJ5FAooBDOxhdTevtB5CKxeJOTxLoRWQgWMgo0cbybdfjRAw44Gt/7Mk5eopFeOSFktBs7HsBaHJfy7OaJ4dxjn274lSdmfAyuAVUUKGGb396/ZimEQhNOVGq6zqJ7mVEakY55GUvVZAQOiID6BoUJALVy2an5fjUOH0cxtI8ofHM/T2RkUipSRSYzojooVqsTc3/at1Uh5e9jIkk1SDofFGYcqxjPM0J95kEqvnEAKGSmb9iOiQmEm3SLJsQ3MWTl6FVq7qGb88r9XoRRwkdoxN0hlx0geroBjVQE1H0iJ7RK3qznqwX6936mLeuWMXMEfoj6+sHS8ehAg==</latexit>
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