RHIC Polarimetry

Itaru Nakagawa
RIKEN/RBRC

On Behalf of Polarimeter Group



Ay ()

LL PHENIX
0.08

Polarimetry: Impact o
Single Spin Asymmetries Physics As

go—

-+ Run 5 (Preliminary
- GRSV-max

GRSV-std

Double Spin Asymmetries

= <€ = A == :
Versus LL .
y "\ v - .IS.nFrtl "..Ic.luud?du- I I II I I I T

Polarization measurement
by Elastic pp(pp)/pC

& Carbon t}&tA . .

Prean =~ x |

@ » 90° in Lab frame Q
- NL — N o Polarized Recoil carbon

EN — N + N = (pout —Pm)g ~ —2McTyin <0
L R 0.005 < [t| < 0.05 (GeV/c)?




Ay at Coulomb Nuclear Interference (CNI) Region

A C1¢ﬂ|p ¢2§g— flip

+ C2¢non flip ¢

had
flip

I S A S S

Reggen/Pomeron
. R =i had oc OS P
(High energy & small t limit) (ﬂp ) X400 % g exchange
: 0.05
005 — pC Analyzing Power <
004 0.04] Run04
0.03 zero hadronic 0.03"
o\ spin-flip :
Z 000 / 0.02]
< N, T ] B
0oLl NI With hadronic 0.011-
S spin-flip (E950) B
0 M e
N R e -0.01—
006501 0.02 003 004 005 o
00005 0.01 0.015 002 0.025 003 0035 004 0045 5
-t (GeV/e)”) R
Phys.Rev.Lett.,89,052302(2002) unpublished
Epeam = 21.7GeV | E,.... = 100 GeV




Absolute Polarimeter (H jet)
— RHIC pC Polarimeters

BRAHMS & PP2PP (B)

!

Siberian Snakes

Spin Rotators
Solenoid Snake
LINAC BOOSTER

*
Pol. Proton Source

500 pA, 400 us
200 MeV Polarimeé‘ v\Narm Snake

AC Dipble / AGS pC CNI Polarimeter
Cold Snake



Presenter�
Presentation Notes�
時計周り、反時計回りのyellow,及びblueビームの偏極度をそれぞれ測定�


Gas Jet Elastic pp

/ . I:)beam = _febz:% e (1)
$ Ay (1)
O — \H;jet target p _ e

= (2
target A:ilarget (t) ( )

o L Breit-Rabi

Because they are both protons:

Aﬁﬁ _ Alt\aleam (t) _ Alt\larget (t)

&
— beam
I:)beam = I:)target .

Ctarget



PP ys. BC

Elastic pp _ Elastic pC

N

" Ppeam | /
&« — =2
Q*o ptarget

N\

o Ageam (t) _ Alt\larget (t)

I:)b;?”m = _Ptarget hean
Absolute “art  Relative
© can measure polarization w/o €3 Need to normalize A, by pp
~ knowing Ay @ Statistically abundant
€9 Statistically poor 2% statistical precision
2 days to accumulate 5% statistics  can be achieved in 20

seconds



i -
Si detectors (8x5¢

Run05 Setur

\\_}3‘}:5:.:

width = 4.4Amm/strip

S ’
st WY h A

@ Recoil chamber

. -y

Left-right pairs

left | ® oo | TN




pPC Polarimeter Setup

Ultra thin Carbon
ribbon Target
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Si strip detectors
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Software Anomaly Checker
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good invariant mass)
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Polarization Profiles
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Blue Polarization Profile
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Yellow Polarization Profile
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Hydrogen Gas Jet and Carbon Wire Targets
Gas Jet Target Carbon Wire Target
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Peak -> Average Polarlzatlon
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Jet Measurement
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Comparison between pC vs. Jet (Blue)
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pC vs. Jet (Yellow)
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Jet Normalization
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Jet Normalization Summary

ARunOS ARunO4 (S Ao Sta + SJ;St + Aprof)
Blue
AR5 — AR o (1 01+0.03+0.02 + 0.04)
AA,, =5.9%

AR = AT o (1.02+0.03+ 0.02 £ 0.05)
AA, =6.2%
S ~ 1 = Consistent with Run04

S ~ S = Consistent Blue & Yellow Polarimeters



Systematic Error Summary
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Run04 & Run05 Systematic Errors

Run04 (Yellow)

Run05(Yellow)

Total

16.6 %

6.2%

Jet Normalization 8.5% =» 3.6%
Dead-Layer 9.8% =» negligible

B Ran Jet for both Blue and Yellow Beam
B Various Modifications in ADC vs. ToF fitting

Online/Offline 9.3% =» 0%

B Full event mode analysis

Polarization Profile O % =» 5%

B Strong Profile in Run05




Conclusion

Beam polarizations for Run05 at RHIC are

precisely measured.

Achieved 6% precision of the polarization

measurement (factor 2 ~ 3 smaller than
Run04).

Uncertainties are dominated by the

nolarization profile error for Run05.
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Energy Calibration
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Energy Correction Projection (Blue)

Dead Layer Stability (Radiation Damage Correction) |layerRateRadCorr7

Entries 592

Mean 0.4039

| RMS 2.929

120 x2 / ndf 94.17/13
Constant 85.65 + 5.61

100 - Mean 0.4697 + 0.1838
Sigma 2.591 + 0.122

80

60

.............................................................................................................................. AP/P ~1.5%

40

20

| L | | | | L |
10 20 30
Dead Layer [ug/cmA2]

o>
o
e
N
(=]
- |
(=)
o




Sin

(phi) fit chi2 (blue)
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Fill By Fill Summary
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Universal Rate vs. Polarization (Yellow)
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Rate Distribution for given target (Yellow)
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Universal Rate vs Polarization (Blue)

P vs Universal Rate (Blue)
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Rate vs. Polarization Correlation (Blue)
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Rate Distribution for given target (blue)
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Rate vs Polarization Profile
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Three Polarization Profiles
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3 Profile Data Sets from Run05

/133.106 ~ 7133.115

/7151.107 ~ 7151.119

/7151.007 ~ 7151.019




Problematic Strip Statistics

Bad Strip Statistics |
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Energy Correction History (Yellow)

DeadLayer History (Yellow)
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DeadlLayer vs. Pol Dependence
(Blue)

Average Energy Loss [ keV ]
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Strip by Strip Consistency
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