Estimation of spin precession effect in SPD

interaction region for online polarimetry

Katherin Shtejer Diaz

Physics & MC meeting
14.12.2022

Physics & MC meeting, 14.12.2022 Katherin Shtejer



0.25
o’&z - @ V5= 19.4GeV/3 ET04
do do C W /5=624GeV/, PHENIX 3.2<n<3.7
10 = (d ) (1 + AyPcos(9)) 02— & Vs = 200 GeV/c2, STAR (1) = 3.3
¢ ('b L % /5 =200GeV/c2, STAR () = 3.7
0.15— & 5 =500GeV/c?, STAR 2.7 <5 < 4.0
N(¢) =1+ amp - cos(¢p + ¢o) 0.1 +} }
amp = AyP 0.05— '{y ‘i’# ‘F
5 N t' ok
0_—+ ot ﬁﬁ{%* ........................................
oo e oo beovoao o beovovoa boyoeonoa boeson o by opa lysay
0 OI.1 0 l2 0.l3 0.14 0.15 0.6 0.17 08

Physics & MC meeting, 14.12.2022 Katherin Shtejer 2



N(¢p) =1+ amp - cos(¢p + ¢py)

%L = 0.25 o
amp = AN . P < ® Vs=194GeV/c*, ET04
B /5=0624GeV/c’, PHENIX 3.2<n<3.7

02 YW Vs =200GeV/e?, STAR (1) = 3.3
* Vs =200GeV/e?, STAR () = 3.7 l
# s =500GeV/c?, STAR 2

llllllllllllll

’amp 201 = Ay=0.143 0.15 T <n<4.0 |
amp=0.07 = Ay=0.1 —&- +} +
Assuming P = 0.7 ‘ 1 amp = 0.05 = 4,=0.071 C *
amp = 0.03 = A,=0.043 295 i -{y ‘Jf .
B %
amp =0.01 = A,=0.014 = + 7 ; ;\;l‘& *
:l LA A l LA 1l 4 l AL L L l - l LA Ll L l ALl L . l b l LA L 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 08

Xr

amp| 0.01 0.02 0.03 0.04 0.05 0.06 | 0.07 | 0.08 0.09 0.1

AN:m:Tp »

Ay 0.014 | 0.029 | 0.043 | 0.057 | 0.071 | 0.086 | 0.1 | 0.114 | 0.129 | 0.143

Physics & MC meeting, 14.12.2022 Katherin Shtejer 3



Simple MC

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

- Un + B
b = %Length = 0.037 rad (2.13 deg)
o = ¢Po(Z)

- Create cosine function to sample ¢ :

fcos =1+ [0]cos(¢ + [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:

- Random position Z: [—60, 60]cm « Gaus(0,30)

‘Un-B
- Generate ¢, according to ¢ = gg;:{c Z, and set as parameter [1] in fcos

- Retrieve random ¢ from the cosine function fcos

- Fit histogramZ—g and fit = [0](1.0 + [1] - cos(x + [2]))

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

Reconstructed amplitude vs. input amplitude
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Simple MC

Difference between the reconstructed amplitude and the input amplitude
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Simple MC

Difference between the reconstructed amplitude (¢ smeared) and the input amplitude
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®* The ¢ smearing based on the spin rotation angle, affects the asymmetry,

by ~10% at xp = 0.35 down to ~4% at xp = 0.7

Thanks to Igor Denisenko for his contribution and useful ideas!
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