Measurement of single transverse-spin
asymmetry of inclusive charged particles
by PHENIX BBC in polarized pp collision
at sgrt(s) = 200 GeV
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Transverse single spin asymmetry (Ay):
- PP
AN
- FNAL E704 (=, sgrt(s)=20 GeV)
- STAR FPC (=9, 200 GeV)
- LocalPol@IP12 (n, 200 GeV,

BBC:
- PHENIX 3<n|<3.9

- BBC inclusive (charged) particle A\
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e Quartz Cherenkov
(n~ 1.4, ~ 1X,)
e 64 segmentsx 2
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e Bunch crossing

- 60 crossings 45
- r ) L 0)

e Trigger: BBC LL1 (prescaled)

- - Z-vertex (£ 75cm )
- ~1/ M
- Beam-qgas <1073
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Bunch Fitting

e Crossing systematic

- N, (1), Ng(1) crossin

N N)
7 AN + Nk

NL(i_) = C(1+D)[1+AFP1(?)_ABP2(?)]
NAl) = CU DY AP AP 0]
2> agl)=

1+ D[AP,(i) — AgP,(i)]



Bunch Fitting

o fitting y? systematic error
A Ap
. sgrt formula

 Note: Bunch Fitting AL

- Ring collider



* Py(1) = P1S,(1), $4(1) =+1 (spint ) or -1 (1 )

- . P, P,~0.15
* Fitting parameter: e.= AP o) Ag
9

.y4dof(=42) 1
2 Ag, Ar consistent
Parity 0

W N W
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sgrt(s)=200 GeV op
A, PHENIX BBC

Ring collider

consistent

L ocal Pol @I P12
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STAR BBC
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(STAR preliminary @SPIN2002)
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crossing by crossing LR asymmetry (fill 2304, north)
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Coupling of A; and A,

* M has off-diagonal elements (luminosity asymmetry)
- Az and A, couples
o Effects of off-diagonal elements (at leading order):

AD ~—(Ag<
AAg ~—(D<
AAy ~—(D<
- second order

D

B> + AY<
D

2>+ A<

D
v= Tt AB<

P, >)/<1>
PgPy>)/<Pg>

PePy>)/<Py >

- sgrt formula does not cancel terms such as Ag<PgP,>
« MC simulations tell the fitting method gives correct
answers, while the sgrt formula does not.



Left—Right (Top—Bottom) asymmetry

Detector asymmetry
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Left—Right asymmetry

Check of e;(yellow)=¢, (blue)

Physics asymmetries (xp>0)
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Top-bottom asymmetry for exclusive counting

Physics asymmetry for yellow beam
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Systematic errors

e polarization measurement error:
- unknown yet, but does not change A/6A.
- ¢ Isfree from this. So, we show both A and .
 bunch-by-bunch polarization fluctuation:
- effect iIsnegligibly small for A ~ 0.
e Other systematic errors:
- o evidence seen (y4/dof ~ 1)
- probably negligible compared to statistical error.
- We don't assign any systematic error other than
coming from polarization measurement.



Comparison with sgrt formula

 |nthe present case, bunch fitting method gave the
same result as sgrt formula down to O(10-°)

o Systematic deviation of sgrt formula
- AAg ~ A <PgP,>/<Pg%>
-A, ~ 103
- <PgP>/<Pg?> ~ 102
- AAg ~ 10: small enough

« Systematic deviation of linear approximation.
- AAglAg: D(AgP;+AP,) ~ 104
i.e, AAg ~103x 104 =107
-> negligible
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