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Consistent improvement in delivered luminosity 
and beam polarization at 100/255 GeV. 



𝐴𝑁 =
𝑑𝑑𝑙𝑙𝑙𝑙 − 𝑑𝑑𝑟𝑟𝑟𝑟𝑟
𝑑𝑑𝑙𝑙𝑙𝑙 + 𝑑𝑑𝑟𝑟𝑟𝑟𝑟
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(*) perpendicular to polarization vector 



Carbon polarimeters 
Two per ring 
Fast measurement 
𝜎 ≈ 4% 
Beam polarization profile 
Polarization decay (time dependence) 

Hydrogen jet polarimeter 
Polarized target 
Continuous operation 
𝜎 ≈ 5 − 8% per fill 

normalization 
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↑↓ ↑↓ ↑↓ ↑↓ 

↑↓ ↑↓ ↑↓ ↑↓ 

signal region background region 

atomic jet target 

proton beam 
100/250 GeV 

Si strip detectors 
≈ 4 mm wide 
75 cm from interaction point 

recoil proton from 
elastic scattering 
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𝐸𝑘𝑘𝑘 =
1
2𝑚𝑣
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What if 𝜺𝒃𝒃 𝑻
≠ 𝜺𝒃𝒃 𝑩

? 

𝑃𝐵𝐵𝐵𝐵 = −
𝜀𝐵𝐵𝐵𝐵
𝜀𝑇𝑇𝑇𝑇𝑇𝑇

𝑃𝑇𝑇𝑇𝑇𝑇𝑇 

❶ 
Polarization independent background 

𝜀 = 𝑁↑−𝑁↓

𝑁↑+𝑁↓+2∙𝑁𝑏𝑏
  ⇒  𝜀𝐵

𝜀𝑇
= 𝑁𝐵

↑ −𝑁𝐵
↓

𝑁𝑇
↑−𝑁𝑇

↓  

❷ 
Polarization dependent background 

𝜀 =
𝜀𝑖𝑖𝑖 − 𝑟 ∙ 𝜀𝑏𝑏

1 − 𝑟
 

background fraction 𝑟 = 𝑁𝑏𝑏/𝑁 

from Breit-Rabi 
measurement 

𝜀 =
𝑁↑ − 𝑁↓

𝑁↑ + 𝑁↓ 
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signal: 𝜀𝑆 
background: 𝜀𝐵 
inclusive: 𝜀 
background fraction: 𝑟 

RHIC bunch 

RHIC bunch 

8 



Target Asymmetries 
with YELLOW beam with BLUE beam 

Full 2013 statistics! 
Normalize with known target polarization 

120 bunches 
102 bunches 
9 bunches 
9 bunches 
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Target Asymmetries 
with YELLOW beam 

RHIC fill 
with BLUE beam 

RHIC fill 
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on YELLOW signal side 

on BLUE signal side 

Background Fraction 

RHIC fill 

RHIC fill 
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Beam Asymmetries 
with YELLOW beam 

with BLUE beam 

RHIC fill 

RHIC fill 
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𝜑 𝑠, 𝑡 = 𝜆𝐶𝜆𝐷 𝜑 𝜆𝐴𝜆𝐵  
Phys. Rev. D 79, 094014 (2009) 
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𝑑𝑑
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4𝜋
𝑠2 Im 𝜑5𝑒𝑒∗ 𝑠, 𝑡 𝜑+ℎ𝑎𝑎 𝑠, 𝑡 + 𝜑5ℎ𝑎𝑎∗ 𝑠, 𝑡 𝜑+𝑒𝑒(𝑠, 𝑡)  

First data from 100 GeV 
beam (2004) 
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o Polarimetry at RHIC 
• Essential input for experiments 

• Fast feedback during collider operation 

Fast polarization measurement with Carbon targets 

Absolute normalization with polarized hydrogen jet target 

2015 
Replacement of 
Si detectors 

Measurement of molecular 
component of hydrogen target 

Improvement of Carbon 
target lifetime 

Correction of gain drifts due to dark 
current variations during operation 
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Polarization Profile 

𝑃𝑐𝑐𝑐𝑐 =
∫𝑑𝑑𝑑𝑑𝑑 𝑥,𝑦 𝐼𝐵 𝑥,𝑦 𝐼𝑌(𝑥,𝑦)

∫𝑑𝑑𝑑𝑑𝐼𝐵 𝑥,𝑦 𝐼𝑌(𝑥,𝑦)
 

𝑃𝑗𝑗𝑗 =
∫𝑑𝑑𝑑𝑑𝑑 𝑥, 𝑦 𝐼𝐵 𝑥, 𝑦

∫𝑑𝑑𝑑𝑑𝐼𝐵 𝑥, 𝑦
 

𝑃𝑠𝑠𝑠𝑠𝑠 =
∫𝑑𝑑𝑑 𝑦 𝐼𝐵 𝑦
∫𝑑𝑑𝐼𝐵 𝑦

 

jet target polarization is flat 

vertical and horizontal Carbon 
targets available 

For Gaussian profiles 

𝐼 = 𝐼𝑝𝑝𝑝𝑝 ∙ 𝑒−𝑖𝑟
2/𝜎𝐼

2
 

𝑃 = 𝑃𝑝𝑝𝑝𝑝 ∙ 𝑒−𝑖𝑟
2/𝜎𝑃

2
 

Profile parameter 𝑅 = 𝜎𝐼
2

𝜎𝑃
2 
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Online Results 2013 (HJET) 
Beam Polarizations 𝑃𝐵 = 𝜀𝑇/𝐴𝑁 

Analyzing Power 𝐴𝑁 = 𝜀𝑇/𝑃𝑇 

change to 2012 lattice 

non-statistical fluctuations? 

Concern about correlations with beam parameters 
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α-Calibrations (pC Polarimeters) 

Start of RHIC operations End 

Y1D 

Large fluctuations observed in all pC detectors 
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