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How do the partons form the spin of
Is the proton looking like this? arotons

HP-8

Test unique QCD predictions for relations
between single-transverse spin phenomena
in p-p scattering and those observed

in deep-inelastic lepton scattering.

|
i "Helicity sum rule”  giuon
spin
1 1 1 1. =
?h:<P’§|JéCD|P'§>ZZ§S<§+S§+ZL3+LE
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Where do we stanc
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What do we know: NLO Fit to World Data

D. De Florian et al. arXiv:0804.0422
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More insights to the proton - TMDs

beyond collinear picture
Explore spin orbit correlations

@ I + | l.@ e — |1dn|.
Unpolarized distribution function q(x), 6(x)  Transversity distribution function 8q(x)| g
Correlation between S and S é

A S

(e — 1 N — n |
n

Helicity distribution function Aq(x), AG(x) Boer-Mulders d'STr‘lbUTlor(: funcihon h g
Cor'r'ela'l'lon between S| and ki y

m

culiarities of fl,y m

chiral even naive T-odd DF .1.'

related to parton orbital angular
momentum
violates naive universality of PDFs

QCD-prediction: fi; oy = -flir prs
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Processes to study Single Spin Asymmetries

iﬁlarized SIDIS
5q¢, f1v

polarized pp scattering
? 8qf' fln'?
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Sivers fct., what do we know?

= Quasireal Photoproduction
g similar to pp

e pl st e X
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results follow DIS-Sivers
—~ asymmetries fall at high p,
— as predicted for pp
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What else do we know

OS2 NW A N®OO

PRD 65, 092008 (2002) [ PLB 261, 201 (1991)
- PLB 264, 462 (1991)

[ : [ ©
' ANL Z6S ' BNL AGS ® ' FNAL Q
[ Vs=4.9 GeV [Vs=6.6 GeV [ Vs=19.4 GeV
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Big single spin asymmetries in pfp !

Anselmino et al. arXiv:0809.2677

What is the underlying process?
Do they survive at high Vs?

DROOKHAVEN E.C. Aschenauer




Transverse Polarization Effects @ RHIC

_ p'+p — 1%+X at s = 62.4 GeV

L PH ENIX Preliminary PR
20% polarization uncertainty on A_ scala {p)=10.28 0.34 0.44 0.54 GeVic ) S

10% energy calibration uncertainty on X scale c
Sivers {!1

¥ 11>3.5

4 1<35 Left ERMES fit)

_ twist—3

o] 0.25 0 0.25 1
vy mass (GeV/c?) ;

!

<n>=3.7

—t—f—

{p_r‘.l = 0.64 0.77 0.97 1.16 GeVic

-0.6

Y

1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | O O 5 - O 5 O O . 5
0.2 0.4 0.6 X

Xp R Phys. Rev. Lett. 101 (2008) 222001 -

p+p— 1 +X at vs=200 GeV

Cxpr=0.28 Cxp>=0.32
® FPD data «eee Sivers (E704 fit)

Large A, observed in forward hadron production
from Vs=5 GeV to Vs=200 GeV

Ie Proposed mechanisms
- Sivers

- Collins
- twist-3 effect (collinear)

need other observables to disentangle
underlying processes

? Universality ? e TR
boishmmiziplid - C Acchenoner BNL PAC, June 2010 ? Dr sGeV,j'c




The way to HP13

First ideas by theorists to separate underlying processes:
Ay for y-jet 2 sivers , Universality breaking
Ay for-i®-jet > Collins Roger, Mulders hep-ph:1001.2977

DIS: attractive Drell-Yan: repulsive
FSI ISI

Transverse
momentum
dependent
<<

BROOKHFAVEN
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Siversyrs = - Siversyy |

Collinear/
twist-3

eBoTh models expect
sigh change

<<
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DY Feasibility @ IP-2

) Idea: have DY feasibility test at IP-2
> staged measurements over 3 years
> re-use as much detector equipment as possible
v keep cost low
> PheniX and Star need upgrades to measure DY |n|>2
- next decadal plans
J Measurement:
» why IP-2
v" always transverse polarization
v measure parallel to vs = 500 GeV W-program
—~ more physics output for RHIC
—~ time scale to accomplish HP13 in time and beat COMPASS and
lessons learned benefit STAR and PheniX upgrades
> Kinematic requirements
5 v n >3, M>4 GeV, Vs = 500 GeV
— optimizes Signal A
—~ optimizes Signal / Background
~ optimizes DY rate ' V5=500 GeV
— same kinematic as measured A, DN

4« (:?{ 9 GeV

Kang & Qiu PRD 81 (2010) 054020
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Collision Energy Dependence of Drell Yan

Production
p+p — e’e + X, SLdt = 200 pb”
%mo Al Evnntqwlt?h M, > 4.0 GeV
-
L]
45000 v's L 500 Gev Comments...
L P )
E .-"Hsl'll = 200 GeV¥ _ N R R
3, [/ vp=62Gev 0 99— 7 has o~1/s

O partonic luminosities increase with s
O net result is that DY grows with s
O largest s probes lowest x

= Consider large-x: DY at Vs=500 GeV

Js

Xe =X =X,

2 _
M* =X, X,S

Transverse Spin Drell-Yan Physics at RHIC (2007)
X, ~ M?/(X:S)

http://spin.riken.bnl.gov/rsc/write-up/dy_final.pdf
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Schematic of detector considered @ Run 11

Equipment in place:

[ Hcal is existing 2x9x12
modules from E864
(NIM406,227)

- BBC and ZDC

Goal:

- establish impact of 3 IR
operation on PheniX and Star
luminosity

4 calibrate HCAL

> absolute Energy scale
with p, @, K
» gains with cosmics
) measure the hadronic

background to bench mark
MCs further

N AUEN B BNL PAC, June 2010 12




What do we know about the Backgrounds

—~> Can we trust PYTHIA at forward rapidities

O PYTHIA 5.7 compared well to Vs=200 GeV
data [PRL 97 (2006) 152302]

 Little change until “underlying event”
tunings for LHC created forward havoc

[ PYTHIA 6.4 needs a bit more tuning
— but reproduces NLO-pQCD calculations
and data

— used PYTHIA 6.222 for simulations

-
<
T

n (Perugia6)

n (TuneA)

BRAHMS PRL 98 (2007) 252001

Vogelsang NLO p = P,

Vogelsang NLO p = pT.‘2
———— VNogelsang NLO . = 2pT

[ p+p@500GeV, 1.0<eta<3.0
A" (Perugia6)
2 (TuneA)
direct photon (Perugiat)
direct photon (TuneA)
Vegelsang n° NLO
Vogelsang direct photon NLO

Pythia 6.4 Pythia 6.4

cross section (pb/GeV?)

NATIONAL LABuraiury




DY Simulation @ 500 GeV

Electron pairs in different rapidity ranges

minimum bias™ : Drell Yan

QCD 2->2 processes & : qualitative

diffractive processes [ needs to be scaled ~ x10-6
wide rapidity (+4)

very basic cuts

= [
30 35 40 25 30 35 40
invariant mass (Gev/c*2) invariant mass (Gev/c*2)

a Background decreases faster than signal at forward n

N AUEN B BNL PAC, June 2010 14




e*e- DY expectations at large x @ Vs=500
GeV

—All DY

__moadel 1

|
1 15 ¢ 50 100 1_50% 4

My, (GeV/C®)  Pa, (GEV/S)  pry (GEV/c)

Model 1 = EMcal (2m)? / (0.2m)? beam hole at 10m / no magnetic field
Model 2 = L/R modular EMcal (0.9mx1.2m) at 5m / no magnetic field
Setup planned for Run 12/13

Remarks:

_l reasonable efficiency can be obtained for large-x:- DY with existing equipment
-l final estimates of DY yield must follow estimates of background rejection
- critical question for decadal planning: is charge sign discrimination required?

BROOKHFAVEN
NATIONAL LABORATORY)
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What are the biggest background

Background to e+e- DY pairs: COﬂ'l'r‘ibU'l'ions

- hadronic background from QCD 2->2
—~h*/e* discrimination - requires estimates of p+p collisions and EMcal response
—~> charged/neutral discrimination

[ photon conversion in beam-pipe and other material
J Open Beauty

- Open Charm

n

10200 GeV 1<n<2 Study for PheniX p arm

counts/b

Q

Drell Yan

Q

|
|
|
|
|
|
II

Y -states

Charm even further
reduced going to
n>3

Mass (GeV)
E.C. Aschenauer BNL PAC, June 2010
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Dileptons from open beauty at large
Xp

=7.6 pb™’

__ Direct bB
— model 1

— modsl 2

100 150
- sz,-ﬂ+a- (G' Et"-‘{-" / " }

I Remarks:

-l direct production of open beauty results in ~15% background at large x

_l large forward acceptance 1< n < 4 for the future would require discrimination
(isolation)

NATIONAL LaBORATOR YIS BNL PAC, June 2010 17



Background: Di-hadrons and vy

+p, va=3500 CeV, PYTHIA 6.222, L,,=14.8 pb™
__All DY
_ DY model 2

Remarks:

[ No cluster simulation and charge
sign determination included

 h*h* suppression probability
consistent with full GEANT
treatment for E=10 GeV =«

d dN/df modeled by uniform
distribution to f, . needs some

0 10 15" 0 80 100 1500 more sophistication

My (GeV/c?) Doy (GEV/C) pm; (Gev/c)
hadren :,lmulutian F’:m D.: f,,m 8 Pap=0.95

Remarks:

] ISR low-mass e+e- DY reports limiting background as conversion photons
(PLB91,475)
> N(’YC—'YC)zo.stNback N(’Yc-hi) = 0'47beack N(hi-hi) - 0°28beack
! Require n’—>yy suppression

N AUEN B BNL PAC, June 2010 18




Background: Di-hadrons and vy

+p, va=500 GeV, PYTHIA 6.222, L,,=14.8 pb™’
__ Al DY
— DY model 2
Ye¥etreh+h

675 10 15'0 50 100 1500 2 4

M, (GeV/c%) Do (GEV/C) Pry (GEV/C)
hadron simulation (linear dN/df).  Pp=0.5 f,.=0.9 P.,=0.99
photon conversions included,/0.5 cm anthrocine Preshower
= Remarks: neutral—pion cluster rejection

]l Conversion photons significantly reduced by n’—yy veto
-l Preshower thickness tuned, although perhaps is not to critical given photon veto
J Linearly decreasing dN/df estimates smaller hadronic background
— increased sophistication needed for reliable estimates,
although hadron interaction model uncertainties in MC could easily dominate
= measure hadron background @ Run-11

NATI

g - O Aschenauer BNL PAC, June 2010 19



Schematic of detector considered @ Run 12

Additional Equipment to Run 11:

2nd Pre—Shower
Fb Convertar

N  EMcal is modeled as only
Pre—Shower—> (3.8CH’\)2X(45CI1'\) lead glass
) Preshower (1cm Pb sandwiched
by 0.5cm Scintilator) requires
construction
[ PHOBOS split-dipole expected
to be in place, but not used

—
Goal:
- establish DY Ay can be
measured without charge
0 5

identification
1 9400 DY-events
EMCal  HCal ~>|Ayl ~ 0.13 A ~ 0.02
with M, > 4 GeV,
P, > 256eV, p, ., < 26eV

http://www.star.bnl.gov/~akio/ip2/topview2.jpeg @ 150pb-1

N ST R A BNL PAC, June 2010 20



Schematic of detector considered @ Run 13

IP2/DY—Run13 Pt Converter Additional Eqummem‘ to Run 11/12:
F’re-Shower\ 2nd Pre—Shower

1 PHOBOS split-dipole magnetic
field in GEANT model
used for charge sign determination
- Fiber tracker and MWPC stations
require specifications and
construction

Goal:

FiberTrackers

- establish what charge
A identification adds to DY

100 cm EMCal HCal measurements
—

PhobosMagnet
7 A

http://www.star.bnl.gov/~akio/ip2/topview3.jpeg

N AUEN B BNL PAC, June 2010 21




Summary

O DY feasibility test @ IP-2 will provide

¢ test of fundamental QCD prediction: Sivers ;s = - Siversyy
" resolve HP-13
" impact on transverse physics program of EIC

¢ timely and cost effective measurement

¢ will benchmark requirements for DY upgrades for PHENIX and STAR
" i.e., charge sign measurement needed or not

¢ DY @ RHIC will allow further important measurements;
complementary to ep, dA
" nPDFs

" parton propagation in nuclear medium
" more speculative: q-Saturation > EIC > Universality

BROOKHIVEN
NATIONAL LABORATORY



cold QCD

/' matter \
i "lI

eAu:
hadron formation
in-/outside nucl. medium
gluon radiation
—~ p; broadening

due to both effects
-> EIC:
wide v covera

e

DROOKHAVEN E.C. Aschenauer

dAu / pAu:

no hadron formation

—~ p; broadening
only due to gluon radiation
e+e- DY better resolution

BNL PAC, June 2010

A

hot QCD
matter
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What else can DY @ RHIC teach us

Saturation:
dAu: Strong hints from RHIC at x ~ 10-3
ep: No (?) hints at Hera up to x=6.32-10->, Q? = 1-5 GeV?

Nuclear Enhancement:

1/3
Q?(x,A) - ¢Q3 [ %]

EIC Coverage:

> Need lever arm in Q? at
fixed x to constrain models

> Need Q > Qs to study onset
°  of saturation

I eA: vs = 50 GeV is marginal,
around Vs = 100 GeV desirable

 low mass DY
—~ access to quark saturation?
—~ universality of saturation

linesaty =1

BROOKHFAVEN
NATIONAL LABORATORY)
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Competing Projects-1

Compass:

d np @ s = 200GeV?, 3006eV2, 360GeV?, 400GeV?
[ 26eV < M, <« 2.56eV and 4GeV < M, < 96eV
d Target: NH; - dilution factor £=0.22

Sivers: 4GeV < Mu

+|

< 9GeV Sivers: 26eV < M
-

-

4B -0 -4 02 0 02 04 05 OB
Hp =2,

Details: http://wwwcompass.cern.ch/compass/proposal/compass-II_proposal/compass-II_proposal.pdf

N ST R A BNL PAC, June 2010 26




Competing Projects-1II

PHENIX:
d pp @ Vs = 2006GeV

0 46eV < M, < 96eV with existing u-arms 1.2 <|n| < 2.4
d not possibre in parallel o W-program

RHIC Il, 250 pb™

Orell Yan Sivers A,

STAR:
O pp @ Vs = 2006eV

] 4GeV < M,,, < 9GeV assumed significant
hardware upgrade

Details: http://spin.riken.bnl.gov/rsc/write-up/dy_final.pdf

TN e BNL PAC, June 2010 27




Earlier e*e- DY experiments

p+p DY at ISR, Vs=53, 63 GeV
Phys. Lett. B91 (1980) 475

STUDY OF MASSIVE ELECTRON PAIR PRODUCTION
AT THE CERN INTERSECTING STORAGE RINGS

978
8
6 1977
&
2
6

)

Mass acceptance (%)

C. KOURKOUMELIS and L.K. RESVANIS

1
Greec 0 4 8 12
University of Athens, Athens, Greece e (GeV)
T.A. FILIPPAS and E. FOKITIS

National Technical University, Athens, Greece

AM. CNOPS, J.H. COBB !, R. HOGUE, S. INATA 2, R.B. PALMER, D.C. RAHM,
P. REHAK and I. STUMER
Brookhaven National Laboratory 3, Upton, NY, USA

C.W. FABJAN, T. FIELDS %, D. LISSAUER ¥, I. MANNELLI ¢, P. MOUZOURAKIS, K. NAKAMURA 7,
A. NAPPI ¢, W. STRUCZINSKI ® and W.J. WILLIS
CERN, Geneva, Switzerland

OB ERG;INTIO ana
Syracuse University °, Syracuse, NY, USA
and

A.J. LANKFORD 1

10 12
Yale University, New Haven, CT, USA

Mee (GeV)
Received 18 February 1980 Fig. 1. The cross section (d2o/dm dy)y=(q versus mass for the|

data at /5 = 53 and 63 GeV combined. The curve is a result
of the fit to the continuum displayed in fig. 2. The inset sho
- the mass acceptance for “1977” and “1978” triggers and geo
metrical configurations calculated for isotropic decay distri-
butions and production uniform in rapidity with pT depen-
dence da/dp?[ ~ exp(;bp-r), where b = 1.4 GeV~!. The mass
acceptance changes by = 15% when the helicity decay distri-
bution follows dV/d cos § = 1+ « cos?@ when a = + 1, where
@ is measured in the s-channel helicity frame.

) Comments (note: large x at collider breaks new ground)...
] e+e- low-mass DY done at ISR and by UA2 [see review J.Phys. 619 (1993) D1]

1 UA2 [PLB275 (1992) 202] did not use magnet / CCOR did [PLB79 (1979) 398]
-l most fixed target experiments do p+p— DY

T EN B IR P A BNL PAC, June 2010 28




Theoretical Predictions for DY in pp

Prediction of Ay in collinear twist-3 approach

O<qr<1 GeV
4<Q<9 GeV Vs=500 GeV
0<qr<l GeV

Vs=200 GeV 4<Q<9 GeV

Vs=500 GeV

Kang & Qiu PRD 81 (2010) 054020
III|IIII|IIII|IIII|IIII|IIII|IIIIIIII

_0.1 7I Ll ‘ | ‘ Ll ‘ Ll | Ll | | | Ll | .. |
-4 3 2 -1 0 1 K . 2 -2 -1 0 1 2
Kang & Qiu PRD 81 (2010) 054020

tﬁfgge\‘/’ 0ey<s Prediction of A in TMD approach
Ancelmino, ot ol BRD 76 (2009) 054010 [ opposite sign of A, due to different conventi
2 Vs=500 GeV predictions very similar,

since xz=x;-X, is the relevant parameter

To go very forward ensures to
measure non-zero Ay

Big acceptance in n will allow to

measure shape of Ay vs n / x;
BNL PAC, June 2010 29




DY Feasibility Test

Q Staged Experiment

Assumptions:

4 run in parallel with W-program and keep impact on luminosity for
Star and PheniX minimal

QPlanned Staging:

¢ Hcal + newly constructed BBC at IP2 for RHIC run 11 with goals of
establishing impact of 3-IR operation and demonstrate calibration of
Hcal to get first data constraints on charged hadron backgrounds

¢ Hcal + EMcal + neutral/charged veto + BBC for RHIC run 12 with
goals of zero-field data sample with L, ,~150 / pb and P,_,,=50% to
observe dileptons from J/y, Y and intervening continuum.

¢ Hcal + EMcal + neutral/charged veto + BBC + split-dipole for RHIC
run 13 with goals data sample with Lint~150 / pb and Pbeam=50% to
observe dileptons from J/v, Y and intervening continuum to address
whether charge sign discrimination is required

_ILessons learned will be integrated into STAR and PheniX next
decadal plan upgrades for DY

BROOKHFAVEN
NATIONAL LABORATORY)
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Strategy for detector response estimates

0 ~1012 p+p interactions in 50/pb at s=500 GeV
GEANT, response of IHEP lead glass to -r.':t — fu" PYTHIA/GEANT not pr'ac1'ica|

O Parameterize GEANT response of EMcal and
use parameterized response in fast simulator
applied to full PYTHIA events

[ Estimate rejection factors from GEANT for
hadron calorimeter and preshower detector
(both critical to h*/e* discrimination)

[ Explicit treatment in fast simulator to estimate
pathlength through key elements (beam pipe
and preshower), to simulate photon conversion
to e+e- pair

0.9 T, 1.2
f=33Er;mrr.f’ EF‘i‘THIﬁ

® GEANT simulation of Emcal

] response to E>15 GeV n* from ] Estimate effects from cluster merging in
PYTHIA 6.222 incident on EMcal (d < ed.,, / recommended is e~1)
(3.8cm)?x45cm lead glass
calorimeter -l Estimate/simulate EMcal cluster energy and

position resolutions.
og=15%/\E and c,(,,=0.1d,, used to date for
n'—>yy rejection.

N ST R A BNL PAC, June 2010 31



EMcal response to hadrons

GEANT, response of IHEP lead glass to w

K¥/ndf 1158 / 87
Al 0.1400E—0
Al —0.1534E—01

 Uniform dN/df too simplistic

[ GEANT response not so different from
57 GeV pion test beam data from CDF
[hep-ex/060808 and presentation file]

O Linear fit to dN/df gives y?/DOF=1.3
O Increased sophistication in fast

simulator for hadronic response of
EMcal still needed

. .6 0.8 1, 1.2
- f=-‘5Er.=£am,:-’ Ervmm

I GEANT simulation of EMcal response to
E>15 GeV n* from PYTHIA 6.222
incident on (3.8cm)2x45cm lead glass
calorimeter

N AUEN B BNL PAC, June 2010 32




Hadronic Background without and with PID

00 GeV, PYTHIA 6.22

—_AllDY

DY model 2 3
h 10

yy+yh+h

; 10 o ¢
My, (GeV/c®)  p.,. (Ge _
hadron simulation (linear dN/dfY. Pp=0.5 fou
EMcal response witheut particle identification

20100618

“100 150
e/}

photon conversions included,/ 0.5 cm anthracine Preshower

neutral—pien cluster rejection
20100618

N AUEN B BNL PAC, June 2010 33




Di-hadron background estimate

GeV, PYTHIA 6.222, Li,=14.8 pb™

__All D‘l
— D% model 2

1

0 g 10 1'=. ¢ 50 100 150 D 2
u M‘r‘ ll_:r‘ff o j [ N~ “-F"V; } pTr* '['I.-F""f;"‘t '!'
I hadren simulation . F",r,,t 0.5 f,.=0.8 P,,=0.95
Remarks:

) No cluster simulation and charge sign determination included
| Suppression probability consistent with full GEANT treatment for E=10 GeV =
1 dN/df modeled by uniform distribution to f, . is too simplistic

BROOKHFAVEN
NATIONAL LABORATORY)
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Phobos Split Dipole

Split dipole, B{x,7) in kGauss at y=0, 7x=110 cm, rot=1

540

60 &0 100
wlem}

BROOKHIAEN

NATIONAL LABORATORY)| E . C. ASCheﬂauer‘



Geant response of ECal/HCal 3x3 clusters GCeant response of Z2nd Preshower detector

30CeV e~ retain 0.99 30GeV e~ retain 0.08

..I....I....ﬂn...l..ﬂ.lﬂ".m.. ' IR o i a0 35 A A5 B0

30GeV w" reject 0.87 p 30CeyV reject 0.86

oo ey by s by v b v b b ey
23 £3 =0 ] 4Q

30GeV y reject $.39

.1 0.2 03 04 G 0.7

0.6 0B 03 |
AE rr /(AE o FAE o)

Geant response of Preshower detactor

30GeV e retain 0.86

5 10 15 23 25 30 35 40 45 5D
Melv

.~ Cutting on individual detectors very
30GeVy reject 0.98 : :. ineffiCient
convert responses into conditional prob
Bayes theorem - true probabilities
Tracking = reduces conversion e+e-
Clustering = reduces n°




Lepton daughters from y*

S0 100 150

u

. Dz septon L ZEV/C)

Most important contributions for y* x->0.1 at Vs=500 GeV

1 high energy electrons and positrons (E>10 GeV)

-l require detection at very forward angles

_l e+e- from y* little affected by "modest” isolation (20mr half-angle cone)

I best solution for charge sign would be a dipole magnet (difficult for any collider)

BROOKHFAVEN
NATIONAL LABORATORY)
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Azimuthal angle for y*— e+e-

p+p—>e’e +X, vs=500 GeV, PYTHIA 6.222, Ly=1 4-1511.':"

[ e+ and e- in separate modules
except when y* has large p+

d Azimuthal angle required for
analyzing power measurement

[ Resolution is primarily from
measuring energies of e+ and e-

[ Model 2 covers full azimuth
despite modular coverage

TN e BNL PAC, June 2010 38




RHIC: Signs of Saturation in dAu

d+au — a'n’+X%, Vs = 200 GeV
pr>2 GeV/ie, 16GeV/c<ps<pn
<m>=3.2, <ng>=3.2

dAu all data

p+p — o +X, va = 200 GeV
P2 Gev/c, 1GeV/c<ps<pr
<m>=3.2, <ns>=3.1

pp data

O
]
ra
en

o
o
D

Loincidence
2 o
=] O
[

Probability (ragjan™) o
; 5 ¢
=~
o)

Uncarrectad (¢ -
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F,: for Nuclei

——EKS (LO nPDF)
—— CGC based model

10GeV x 1006eV/n
“sweet” spot Vs=636eV
R=1 Ldt = 4/A fb-!
equiv to 3.8 1033 cm-32s-!
T=2weeks; DC:50%
Detector: 100% efficient
Q? up to kin. limit sx
Statistical errors only
Note: L~1/A
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Star: Forward Physics program

J add electromagnetic calorimetry at forward rapidity

2pr
- access low and high x x~ P ey
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TPC: -1.0<n <« 1.0 ,2003: FPD: 3.3 <n <« 4.1
BEC: -1.0< n< 1.0 | ,g‘],qp ' 2008: FMS: 2.5 < n1 < 4.1
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STAR forward detectors

FTPC (to be removed next year) Proposed FHC

Modified=HadronCalkrimeter-Layout-20081107.pdf (fo r jet & Ia m bd a)

3 = 6 L,,; spaghetti calorimeter
i L 1 - 1L | 10cm x 10cm x 120 cm “cells

”n

”I“ |‘l

DX shell R

v

~ 60cm

B8 cells
E864
! ' hadron calorimeter

west i
poletip &%

In open position
~50cm from beam

No space for FHC near beam
LisaiaidNo- space . in front of FMS: neithdl




DY Signal

pythia6.222, p+p @ +s=500
DY process, 4M events/6.7E-mb ~ 60/pb

Everything n>2 e+/e- energy>10GeV & n>2
xg>0.1 (256eV)
14799 events 4GeV < invariant mass < 10GeV

6512 events

1436 events
(1/5 from closed)

Inv Mass
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Sivers function and OAM

ExTremer Model 006 [Q' = 2.4 Gev':
dependent statement:

M. Burkardt et al.
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Lattice:

QCDSF collaboration
lowest moment of distribution of

O =#+==h JFO3I-h

and
transverse pol. quarks in unpol. protol

Anselmino et al. arXiv:0809.2677
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