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Preface 1 of 15

e Systematic uncertainty is always an estimate

e Many assumptions must be made about correlations
e Hard to avoid double counting

e Current goal < 5% uncertainty per measurement (?)

e Keep in mind the requirement on the EIC polarimetry < 1 — 3%

e Careful and honest analysis is required
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Strategy Highlights 2 of 15

e \What we have:

e Several measurements P by p-Carbon in a fill

e Corresponding horizontal Ry and vertical R® profiles
e Fill average beam polarization P by H-jet

e Note: | use p-Carbon sweep measurements as the nominal
measurements

e Benefit from high statistics
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Strategy 30f 15

e Step 1: Calculate the fill average from P")

crb’

(p) (p)
RY, and R

e Step 2: On average correct each p-Carbon polarimeter (p)
measurement to the H-jet one

e Four independent measurements of beam polarization per fill
e Step 2: Systematics

e Step 3: Calculate beam polarization by combining the measurements
from upstream and downstream polarimeters

e Step 4: Calculate beam polarization in collisions for the experiments
e Step 5: Provide a procedure for combining individual fills
e Step 6: Provide a procedure for combining two beams

e Single spin asymmetry
e Double spin asymmetry
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Step 1 4 of 15

e For now | calculate the weighted average from all available
measurements in a fill:

P(p)

crb?

RY, RY

e Might be better to include luminosity in the weight
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Step 2 5 of 15

e Normalization to H-jet:

(p) _ Pjet
jet/crb ()
Pcrb fills
P — pip) (p) P\ — (p) (p)
P = Pcrb X kjet/crb and sgt(P ) — Sgt(Pcrb) X kjet/crb

e End up with P(BlU)’ P(qu), P(BzD)7 P(YlD)

e Need to estimate the total APY
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Step 2: Systematics, B1U, Y2U 6 of 15
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Step 2: Systematics, B2D, Y1D 7 of 15
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Step 2: Systematics

e Normalization to H-jet K =

e H-jet molecular background: A

Pke — 3% (2000)

jet

e Total background: A.

CniPol -

—Z

= fllls

})Jet/ crb
B kjet/crb) 1
O-norm)Z)
Jn;to' — 2% (2006)

Bl1U Y2U B2D YI1D

AN 66 67 58 9.1
o™ 70 54 101 6.3

Jet/Crb/kj(Zt/crb 1.1 1.1 1.2 1.5
AR? 20 20 20 20
AR 30 30 30 3.0
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Step 2: Systematics 9 of 15

e The total uncertainty AP® on P¥ is:

p)

APY - Akj(et/crb

(p) (p)
P* kjet/crb

D ghorm D A_mol D A!okg. (1)

jet Jet
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Step 2: Systematics (cross checks) 10 of 15

e Polarization profile, sweep vs. P vs | fit

e Upstream vs downstream

B1U Y2U B2D Y1D
Arerm 6.6 6.7 5.8 9.1
oo 7.0 5.4 10.1 6.3
AL o/ Ko scrt 1.1 1.1 1.2 1.5
Ame 2.0 2.0 2.0 2.0
A2 3.0 3.0 3.0 3.0
AP 2.6 2.4 1.4 1.4
oP 2.9 2.2 1.9 3.5
A rown! Kot /sup 0.2 0.1 0.2 0.1
gV Vs P 45 (~%2) 58 (~+5l) 45(~%2) 5.8 (x4
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Step 3: Combine upstream and downstream 11 of 15

e Weighted average:

- P(p)w(p) 123 D(v—l)(plp)
p =P | W — P2
w® Z (V_l)(p1p2)
p=U,D pl,p2=U,D
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Step 4: Beam polarization in collisions

e Assume gaussian polarization and intensity profiles:

V1+RpV/1+ R,

PcoII = P x Ecoll with

e Uncertainty AP

AFcoll AP
Fcoll P

AR

o AR is defined by propagation of statistical AR, and AR,
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Step 5: Average for a set of fills 13 of 15

e Similar to the calculation of the weighted average for U and D

e Correlation between the different components has to be properly
taken into account
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Step 6: Single and Double Spin Asymmetries  14°f15

e \We provide normalization factors for SSA and DSA

o SSA: (AT

o DSA: (P®) x (PY)

e Correlation between the different components has to be properly
taken into account

1 normy (B norm\y (Y mo B Mol (Y B Y
A = 2 (AP O (AT (AT (AR )& (AR +(ANE)™)
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e The overall procedure for calculation of final results and total
uncertainties is established

e Suggestions/Comments are encouraged

e More details in the analysis note (on the wiki):
Analysis note v0.4

e Final result appear at

http://www.phy.bnl.gov/cnipol/fills/
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