
Upper limit on beam polarization for 
single spin asymmetry collisions 

  



Polarization Profiles 
• Polarization loss from intrinsic resonances: polarization lost at edge of beam 

→ polarization profile. 
• Impact of polarization profile on beam polarization at collisions: 
 

For RH ≈ RV  = R and small: P0 = Pjet (1+R)2 ;  
Pcoll. = Pjet (1+ ½R) 

Bazilevskiy, Roser, Fisher 

<P>=Pjet-average polarization measured by H-jet or p-Carbon polarimeter  
in a sweep mode. P0-maximum polarization in the beam center. 

)1)(1(
0

VH
jet RR

PP
++

=



AGS to RHIC  Transfer:      
 
Blue:     <P>  × 0.96 ~ 65.4%,      P0 =76.8 %  
Yellow: <P>   × 0.99 ~ 67.5%,      P0 =79% 

<P> ~ 71 × (1- ½ 0.08) ~  68 % 

AGS to RHIC  polarization Transfer: 
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Run-12, P0 –maximum polarization, Pcoll-
polarization for colliding beams. 
24 
GeV 

100 
GeV 

255 
GeV 

B Y B Y B Y 
<P> Hjet 63±3.5 61.1 57.0 51.7 53.7 

R 0.05 0.06 0.10 0.16 0.17 0.15 

P0 71 % 72% 76 % 71 % 71 % 
Pcoll 64% 61% 56% 58 % 

Blue-    X 0.96=69% 
Yellow- X 0.99=71% 

About 3-5% errors, mostly systematic on all above numbers. 



Run 13, P0 –maximum polarization, Pcoll-polarization 
for colliding beams. 

24 GeV 255 GeV 

B Y B Y 
<P>  65%, AGS 68%, AGS 44.0 52.9 

R      0.08      0.08 0.27 0.18 

P0     76%      79% 71% 74% 
Pcoll 50% 58 % 

About  +/-3-5% errors, mostly systematic on all above numbers. 



Run 13, P0 –maximum polarization, Pcoll-polarization 
for colliding beams. Fills-17396-17440 

24 GeV 255 GeV 

B Y B Y 
<P>  65%, AGS 66%, AGS 53.5 57.9 

R      0.08      0.08 0.11 

P0     76%      79% 71.3% 
Pcoll 61 % 

About  +/-3-5% errors, mostly systematic on all above numbers. 



      Polarization profile R might be underestimated due to rate effects (AGS) 
and target deformation (largest effects at 255 GeV). 

•  Therefore P0 value can be larger. 
•  Ideally for Yellow P0 should be the Source Polarization: 80 × 0.99 = 79% 
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•Of course, there are systematic errors in H-jet numbers too. 

For RH ≈ RV  = R , P0= 0.80,  <P> =Pjet=  60% 
R ~ 0.15 - upper limit on R. 
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PpC~ 63% < Pcoll < 64.5% For R=0.1→ PpC~ 63% 



R, Yellow-2 



R, Blue-2 



Polarization (single spin asymmetry) in collisions 
 Pcoll vs. Pjet 
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Maximum P0 ~ 80%-source polarization  
(81% X 0.99 ~ 80%-for Yellow, 81% X 0.96 ~78% for Blue). 
 
For R<<1 corrections for double spin asymmetry are small ~ (RV

2 +RH
2)/8. 



Upper limit for polarization in collisions (single 
spin asymmetry) vs. H-jet polarization. 
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P0=80% - Red line 
 
P0=70% - Blue line 
 
Pjet- black line 
low limit on Pcoll 

For P0=60 %, maximum 
 Pcoll~ 64.5%  

R=0.1, Pcoll.pC~ 62.9% 60%< PpC=62.9%≤ Pexp < 64.5% 



Bazilevskiy 



“Golden fills” 17416-440 



H-jet polarization 



Fills 17543-58 



H-jet analyzing power 



Fills 17543-58 



H-jet polarization measurements 



pC-Fill summary 
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