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How can you get a net’k

A Nice conceptual
picture from D. Sivers
(talk given at

on Parton Orbital
Angular Momentum).

A Summary:

o0 Sivers effect requires
orbital motion.

d Is process dependent.

A | would like to just
follow this conceptual
picture to see where it
may lead.
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What is the origin of jek;?

<p%> Halr : y
21 - <k%> - <k'%>i11t.1‘illsic + <k%><-.uﬁ + <'j’i >NLO
Intrinsic (Confinementk; = 200 MeV/c Soft QCD radiation.
o) S %xwoy An example- Jiy production.

€t

%h‘ (trigger)
he

(b) <k >p2qFO0 Away
% Extra gluon kick

Breaks collinear _
f £ ctorization (Pr), =1.8:0.23:0.16 GeV/c
Phys. Rev. Lett. 92, 051802, (2004).
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Origin of Jek;

Net transverse momentum of a-tladron pair in a factorization ansatz

Prlesi _ (12) = (k2) & ()% @ (h2)7 LI >
Dihadronp;

Al =initial ¢ fermi motion of the confinegartons, initialstate gluonNJ RA I G A
A S=soft ¢ one or several soft gluons emitted

AH =hard ¢ final-state radiation (thregetd X

Another Possibility:

A Spincorrelated transverse momentummpartonic orbital angular

momentum
A Can examine the helicity dependence of each term:
A<k1?>initial 7 07
A<k-?>soft - O

A<k-|?>hard =07



Mechanism for(k?) 20

Same Helicity

Peripheral Collisions

——— 34— Measure jet <sz> > l
Larger /(k?)
i et by
. Central Collisions
— —
— Smgller (k?)
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Mechanism for(k?) =0

initial

Opposite Helicity

Peripheral Collisions

-~

Smalller (k?)

Central Collisions

Largl;er (k?)
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Integrating over Impact Parameter

DrellYan pair production in polarizest+pcollisions.
(Meng TaChung et al. Phys. Rev. D 1989)

5 d . d_. d d -
P (b, HP’QT;i) = ‘kPR‘ +‘kTR‘ i‘kPRHkTR‘COSeP +0; _

Like Helicity

Averaging oveD(b)

A(PZ (b)) = (PE(b+))—( p?(b-))
Integrating over impact parametdr.

A< pt2> = 1.9<kR>2

d . d
(k) = (eoe = (i}




Measuring jek; ¢ di-hadron correlation

Intra-jet pairs angular widthe, .., — (v

Inter-jet pairs angular widths,,, — (p
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Measuring jek; ¢ di-hadron correlation

Intra-jet pairs angular widthe, .., — (v

Inter-jet pairs angular widths,, — (p @ (kp
Qs '\;\LX
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Jet Kinematics

\/I'}Tt + Pra

For detalls, see PRD 74,
072002 (2006)

11/11/2009 10 Douglas FieldsOAM'09




Measuring jek; ¢ di-hadron correlation

n°- h* azimuthalcorrelation

Trigger on a particle, e.g®, with transverse momenturp;. Measure azimuthal
angular distributionw.r.t. the azimuth of associated (charged) particle with
transverse momentunp;,. The strongameandaway side peaksn p-p collisions
Indicate dijet origin from hard scattering partons.
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L T e . o oPhilosophy:
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' B ¢ High resolutionat the cost of acceptance
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Beam View

oCentral Arms: wGlobal Detectors Lo P

| n]<0.35, Ap=2x90° Collision trigger

Charged particle ID and tracking; Collision vertex

photon ID. EM Calorimetry. characterization ZDC soutn ZDC North

Muon Arm:
1.2<|n|<2.4
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Local Polarimetry
Muon ID and tracking.
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"~ ° ldentificaton

'°|‘bJ+J

The pions are selected within
M—UiH (D—][iJ )

Photon trigger:
EMCal cluster energy > 1.4 GeV

The massiM- ; and the width, -,
are determined by fitting the di
photon mass spectrum with

gaus+pol3

Signal/Bkgr

5 3
<p,(n°)> GeV



