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How can you get a net kT?

ÅNice conceptual 
picture from D. Sivers 
(talk given at 
UNM/RBRC Workshop 
on Parton Orbital 
Angular Momentum).

ÅSummary:
ðSivers effect requires 

orbital motion.
ðIs process dependent.

ÅI would like to just 
follow this conceptual 
picture to see where it 
may lead.
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What is the origin of jet kT?

Intrinsic (Confinement) kT 200 MeV/c

Breaks collinear 

factorization

Soft QCD radiation. 

An example  - J/ production.

Extra gluon kick

pT J/ =1.8 0.23 0.16 GeV/c

Phys. Rev. Lett. 92, 051802, (2004).



Origin of Jet kT

Another Possibility:
Å Spin-correlated transverse momentum ςpartonic orbital angular 

momentum

Å Can examine the helicity dependence of each term:

Di-hadron pT

kT
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Net transverse momentum of a di-hadron pair in a factorization ansatz

ÅI = initialςfermi motion of the confined partons, initial-state gluon ǊŀŘƛŀǘƛƻƴΧ 
ÅS= softςone or several soft gluons emitted
ÅH = hardςfinal-state radiation (three-jetύΧ
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Mechanism for             .
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Mechanism for             .
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Integrating over Impact Parameter
Drell-Yan pair production in polarized p+pcollisions.

(Meng Ta-Chung et al. Phys. Rev. D 1989)
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ωZero kT

Measuring jet kTςdi-hadron correlation

Intra-jet pairs angular width : near jT

Inter-jet pairs angular width : far jT
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ωZero kT

Measuring jet kTςdi-hadron correlation

ωNon-Zero kT

kT

Intra-jet pairs angular width : near jT

Inter-jet pairs angular width : far jT
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For details, see PRD 74, 
072002 (2006)

Jet Kinematics
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Measuring jet kTςdi-hadron correlation
o- h± azimuthalcorrelation
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Trigger on a particle, e.g. o, with transverse momentum pTt. Measure azimuthal 
angular distribution w.r.t. the azimuth of associated (charged) particle with 
transverse momentum pTa. The strong sameand away side peaksin p-p collisions 
indicate di-jet origin from hard scattering partons.



PHENIX Detector

ωCentral Arms:
| |<0.35, =2 900

Charged particle ID and tracking; 
photon ID. EM Calorimetry.

Muon Arm:

1.2<| |<2.4
Muon ID and tracking.

ωGlobal Detectors
Collision trigger
Collision vertex 
characterization
Relative luminosity
Local Polarimetry 

ωPhilosophy:

ςHigh resolutionat the cost of acceptance

ςHigh ratecapable DAQ

ςExcellent trigger capabilityfor rare events
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°̄ Identificaton
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°̄Ҧ +ɹʴ

The pions are selected within 
M Ǔ̄±нΦлˋǓ̄

Photon trigger:
EMCal cluster energy > 1.4 GeV

The mass, M Ǔ̄, and the width, ̀ Ǔ̄, 
are determined by fitting the di-
photon mass spectrum with 
gaus+pol3.


