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Local Polarimetry at STAR

Zero Degree Calorimeter

Vertex Position Detector

BBC 374 3.3,5

VPD 568 4.2,5

ZDC 1800 6.5, 7.5




Single Spin Asymmetry
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BBC —the Local Polarimeter at 200 GeV
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ZDC Commissioning at 200 GeV
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VPD Commissioning at 200 GeV
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Run 9 500 GeV Running

B Expected and observed a small A\BB¢
B Focused on optimizing ZDC
®VPD was not fully commissioned




ZDC Analysis Detalls

B Shower maximum detector
located after 1st ZDC module

B SMD ADC counts are
pedestal-subtracted and gain-
matched

B Require coincidence of
vertical & horizontal slats
above threshold and count
the single highest hit

B Calculate left-right
asymmetries in opposite bins
as a function of @

Shower
Maximum
Detector




ZDC Trigger Detalls

B Trigger imposes various BBC and ZDC SMD
requirements
— BBC ADC > Threshold
— ZDC front and back ADC > Threshold
— BBC/ZDC TAC

M 200 GeV commissioning runs
— (BBC E > X) && (BBC W > X) && (BBC TAC Diff) && (ZDC E
TAC || ZDC W TAC)
B 500 GeV runs tested many conditions

— ((ZDC E Front > X && ZDC E Back > Y)||(ZDC W Front > X &&
ZDC W Back > Y)) with and without BBC E >X && BBC W>X

— (ZDC E Front > X && ZDC E Back > Y) && BBC E > X
— (ZDC E Front > X && ZDC E Back > Y) && BBC W > X

— Etc....




ZDC Analysis at 500 GeV

M Intense effort during
transverse running

— Tested various trigger
conditions

« A2PC relatively insensitive
to trigger

- Largest drop to A#°¢
when removing BBC
Coincidence

— Online monitoring
Implemented
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Offline ZDC Analysis: Radial

500 GeV
Dependence ——
Blue Forward Asymmetry vs. Radial Position
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Offline ZDC Analysis: Correlation with

CNI

500 GeV

DC Asymmetry Vs CNI Polarization
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Offline ZDC Analysis: Tracking

Polarization Drop 500 GeV

|_Fill 10364 Polarization Vs Time | | 2/ ndf 0.1634 /2 |_Fill 10373 Polarization Vs Time || %2/ ndf 15.17/7
£ CNI Constant 4.609 + 0.4013 g "E Constant 4.196 + 0.1081
2 sE Slope -0.05519 + 0.01898 2 BE ’H‘ Slope  -0.01357 + 0.004904
% - West ZDC ; oE f %

45— ﬁ 45—

:mg ﬁmm :mg

355— % % 355—

30§— 302—

252— 252_ Zégﬁmwx

I e I e W
Time (hours) Time (hours)

| Fill 10364 Polarization Vs Time | [ %2/ ndt 2.155/2 | Fill 10373 Polarization Vs Time | [ %2/ ndf 11.52/4
£ "E CNI Constant  4.236+0.5184 g Tk Constant 4.642+0.2819
g SE Slope -0.02689 + 0.0242 S e % Slope  -0.03755+ 0.01184
3 e I }

E dsi_ % % é’r‘fﬁmwx E 45§_
xmi— T/\%\ 4u§— {g
35;— {g 35;—
303— 303— E%
= % E %ﬁmwx
25:— 25:—
S T B R mo 20— 2 21 2 T E—
Time (hours) Time (hours)
A Yellow 7.7+0.3%

A, Blue 8.2+0.2%
A

Argonne

NATIONAL LABORATORY




ZDC and BBC Asymmetry Comparison
200 GeV Transverse Fills
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A ZDC Scaler System

B Currently have online monitoring of ZDC
— Results available within minutes of completing a run

M |deally we would like a scaler system

— Does not require dedicated runs

— Need to decide on exact inputs
* 24 bit word
— 7 bits for bunch id

— 15 hits for each slat
— ?




Summary

B STAR makes use of many polarimetry devices
— BBC primary at 200 GeV
— ZDC primary at 500 GeV

m Overall good results with ZDC at 500 GeV
— A scaler system needs more thought

B Thank you to the many STAR collaborators
who contributed to this work




Backup




BBC Scaler Readout

STAR Beam-Beam Counter Schematic
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Inner right tiles.

BBC Asymmetry
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tile hit

Tile can be hit

Tile is not hit
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VPD Asymmetry
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ZDC Asymmetry

ZDC Shower Max Detector (SMD)
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