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FIG. 3. Three components and magnitude of the A"

—p+ 71 asymmetry as a function of AY transverse mo-
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Revisiting the Longitudinal Target SSA’s %

S
9 Experiment: “longitudinal target” polarized // lepton beam /
SS Theory: “longitudinal target” polarized // virtual photon g
o With both targets measured, can now extract pure UL moments
(sind)f;;, = <5i“¢>£;f_. + sin Oy [ (sin(¢ + ¢S))EIT + (sin(¢ — q)S)}L’T]
8 0.05 - ﬂ ! Correction is small: as anticipated
: n ﬁ § b % h earlier, AuL is aimost-entirely
ok gL longitudinal (i.e. twist-3) in origin
S . - =
Qosf b Asieeyy Recent, more complete theoretical
g = 4 2(sino)l,, anglysis of sub-l_ead_ing AuL(®)
N ) . -2sin0 ((sin(6+65))ly + includes contribution from
il ﬂ [ (In(0-09)yr ) twist-3 Sivers function fi+
|

-U.I]E- I....I...._.I..-_I...t...l...l...l... 4 s _ 4
0 01 02 03 02 03 04 05 06 07 Theoretical revisit needed ...
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Cornerstone to the RHIC Spin program
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Comparison to NLO pQCD calculation

g « PHENIX Preliminary (Subtraction)

Shaded box represents systematic arrors —

— NLO pQCD (by W.Vogeisang)
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. PHENIX Preliminary (Isolation) | * NLO-pQCD calculation

Private communication with
W.Vogelsang

CTEQ6M PDF.

direct photon + fragmentation
photon

Set Renormalization scale

and factorization scale
pT/2,pT,2pT

The theory calculation shows a good
agreement with our result.

(RBRC)



But, do we understand forward n’ production in p + p?
At Vs << 200 GeV, not really....

Vs=52.8GeV

Ed®c/dp3[ub/Ge V3]

16~

02

¥5=23.3GeV

Data-pQCD _
difference at
p;=1.5GeV

a4 0.8

P°[ub/GeV?]

EgEGHd

piil

0

0.2

04 a.a [<X. ]

1

2 NLO
collinear
calculations

1 with different

scale:

prand p{/2

—] Xg

Bourrely and Soffer (hep-ph/0311110, Data references therein):
NLO pQCD calculations underpredict the data at low Vs from ISR

Guata’ Opqen PPears to be function of 6, /s in addition to py

1 June 2005

L.C.Bland, RERC SSA Workshop
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Exquisite Control of Systematics
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First Ay, Measurement at STAR

prototype FPD results

STAR collaboration
Phys. Rev. Lett. 92 (2004) 171801

@ e 7’ mesons
o O Total energy
ﬂ 0.4~
5 — Collins ® )
qu - Sivers
o | -~ [nitial state twist-3 | '
£ - — Final state twist-3 g
E
50.2
&
S
=
<<
0.0
(= 101113 15 18 21 24 GeVie
_u.zu P o T | e Ty Ve Y S (S
0.2 04 0.6 0B

Xg

Vs=200 GeV, <n>= 3.8

1 June 2005

Similar to result from E704 experiment
(Vs=20 GeV, 0.5 < p; < 2.0 GeV/c)

Can be described by several models
available as predictions:

¢ Sivers: spin and k, correlation in
parton distribution functions (initial
state)

¢ Collins: spin and k, correlation in
fragmentation function (final state)

¢ Qiu and Sterman (initial state) /
Koike (final state): twist-3 pQCD
calculations, multi-parton correlations

L.C.Bland, RBRC SSA Workshop 9
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Comparing An for t* and

Polarization was ~42% for
t* measurements and

~38% Tor I .

Systematic scale error on
P ~ 20-30%. Will improve
final final analysis of CNI
and Gas Jet data.
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New Results from 2002-2004: H ' Target %

Sivers Moments for Collins Moments for

S
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RBRC at Belle: quark analyzing power

<N,.>=6.4

Near-side Hemisphere:
h;, i=1,N,_ with z,

e’
Spin averaged cross section:

B et axis: Thrust
Far-side:

dole'e” — hhX) hy, J=1N; with z,

2z, d-,

= ?g; A(}’)Z_ E'jD: (zl )5, (32)

(cm) ,
Aly) = G—y + sz - %(1 +cos * ©)




Resul;[s fori n-gairs for 30fb
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Ralf Seidl (RBRC) at DIS05,
Madison, Wisc. April 05

Quark fragmentation
has very large analyzing
power!
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Spin is one of the most fundamental concepts in physics,
deeply rooted in Poincare invariance and hence in the
structure of space-time itself. All elementary particles we
know today carry spin, among them the particles that are
subject to the strong interactions, the spin 72 quarks and
the spin 1 gluons. Spin, therefore, plays a central role
also in our theory of the strong interactions, QCD, and to
understand spin phenomena in QCD will help to
understand QCD itself.  — (.. €HAVC Spin Regact

spw. rikewn . bind, 3mv/r§c/

To contribute to this understanding is the primary goal
of the spin physics program at RHIC.



