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𝑁 𝜙 = 1 + 𝑎𝑚𝑝	 * cos(𝜙 + 𝜙/)

𝑎𝑚𝑝 = 𝐴2𝑃

𝑑𝜎
𝑑𝜙

=
𝑑𝜎
𝑑𝜙 /

1 + 𝐴2𝑃cos	(𝜙)
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𝑁 𝜙 = 1 + 𝑎𝑚𝑝	 * cos(𝜙 + 𝜙/)

𝑎𝑚𝑝 = 𝐴2 * 𝑃

Assuming P	=	0.7

amp =	0.01		⇒ 𝐴2=0.014

amp =	0.03		⇒ 𝐴2=0.043

amp =	0.05	⇒ 𝐴2=0.071

amp =	0.07		⇒ 𝐴2=0.1

amp =	0.1				⇒ 𝐴2=0.143

𝒂𝒎𝒑 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

𝑨𝑵 0.014 0.029 0.043 0.057 0.071 0.086 0.1 0.114 0.129 0.143
𝐴2 =

𝑎𝑚𝑝
𝑃
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- Random	position	𝑍: −60, 60 𝑐𝑚 ← 𝐺𝑎𝑢𝑠(0,30)

- Spin	precession	angle	of	a	proton	traveling	length	=	60cm	,	B	=	1T,	 𝑠� =27	GeV:	

𝜙/ =
𝑔Q * 𝜇2 * 𝐵
𝛽𝛾 * ℏ𝑐

𝐿𝑒𝑛𝑔𝑡ℎ = 0.037	𝑟𝑎𝑑	(2.13	𝑑𝑒𝑔)

𝜙/ = 𝜙/(𝑍)

- Create	cosine function	to	sample	𝜙 :

𝒇𝒄𝒐𝒔 = 1 + 0 cos	(𝜙 + 1 )

- Fix	𝑖𝑛𝑝𝑢𝑡	𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒𝑠: 0.01,	 0.02,		0.03,		0.04,		0.05,	 0.06,		0.07,	 0.08,		0.09,		0.1	

- LOOP	over	50000 events:

- Retrieve	random	𝜙 from	the	cosine	function	𝒇𝒄𝒐𝒔

- Fit	histogram j2
jk
		and	fit	→ [0](1.0 + [1] ⋅ cos	(𝑥 + 2 ))

- Extract	parameter	[1] and	compare	with	the	input	asymmetry

- Generate	𝜙/ according	to	𝜙/ =
qr*st*u
vw*ℏx

𝑍,	and	set	as	parameter	[1]	in	𝒇𝒄𝒐𝒔
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𝑎𝑚𝑝yzQ = 0.01 𝑎𝑚𝑝yzQ = 0.02 𝑎𝑚𝑝yzQ = 0.03 𝑎𝑚𝑝yzQ = 0.04

𝑎𝑚𝑝yzQ = 0.05 𝑎𝑚𝑝yzQ = 0.06 𝑎𝑚𝑝yzQ = 0.07 𝑎𝑚𝑝yzQ = 0.08

𝑎𝑚𝑝yzQ = 0.09 𝑎𝑚𝑝yzQ = 0.1

𝑨𝑵 0.086 0.1 0.114 0.129 0.143

𝒂𝒎𝒑𝒊𝒏𝒑 0.06 0.07 0.08 0.09 0.1

𝒂𝒎𝒑𝒓𝒆𝒄 0.064
±0.006

0.074
±0.007

0.084
±0.006

0.094
±0.006

0.104
±0.006

𝑨𝑵 0.014 0.029 0.043 0.057 0.071

𝒂𝒎𝒑𝒊𝒏𝒑 0.01 0.02 0.03 0.04 0.05

𝒂𝒎𝒑𝒓𝒆𝒄 0.014
±0.006

0.024
±0.006

0.034
±0.006

0.044
±0.006

0.055
±0.006
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Reconstructed	amplitude	vs.	input	amplitude
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Difference	between	the	reconstructed	amplitude	and	the	input	amplitude

𝒂𝒎𝒑𝒊𝒏𝒑 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100

𝒂𝒎𝒑𝒓𝒆𝒄 0.014 0.024 0.034 0.044 0.054 0.064 0.074 0.084 0.094 0.104

𝑎𝑚𝑝yzQ − 𝑎𝑚𝑝��x
𝑎𝑚𝑝yzQ

* 100%
42 20 12 9.8 7.6 6.3 5.8 5.0 4.2 3.6

SPD	online	polarimetry	
region	based	on	𝑷~𝟎. 𝟕
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Difference	between	the	reconstructed	amplitude	(𝜙 smeared)	and	the	input	amplitude

~10%
(𝑥� = 0.35)

𝒂𝒎𝒑𝒊𝒏𝒑 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100

𝒂𝒎𝒑𝒓𝒆𝒄 0.014 0.024 0.034 0.044 0.054 0.064 0.074 0.084 0.094 0.104

𝑎𝑚𝑝yzQ − 𝑎𝑚𝑝��x
𝑎𝑚𝑝yzQ

* 100%
42 20 12 9.8 7.6 6.3 5.8 5.0 4.2 3.6

𝐴2
��Q = 0.041
𝒙𝑭 = 𝟎. 𝟑𝟓

𝐴2
��Q = 0.143
𝒙𝑭 = 𝟎. 𝟕

SPD	online	polarimetry	
region	based	on	𝑷~𝟎. 𝟕

~4%
(𝑥� = 0.7)
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• The	𝜙 smearing	based	on	the	spin	rotation	angle,	affects	the	asymmetry,	

by	~10% at	𝑥� = 0.35 down	to	~4%	at	𝑥� = 0.7

Thanks to Igor Denisenko for his contribution and useful ideas!


