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- M otivation

|

e Jet production in d+Au(pA type) collisions

« Multiple collisions before the hard scattering broaden high pT
spectrum,which modify the back-to-back correlation strength.

. Thisinitial state medium effect can be studied by comparing with pp
data.

d

e Two methodsto study the et modification in cold medium

« Study of inclusiveyield: Ry, , or Rep
. Study directly the characteristics of jet fragmentation
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High p; pion identification at PHENI X

Ring Cherekov detector threshold y~ 35 -
« 45GeV/cfor 18, 16 GeV/c for k* s,

In principle e/p <103 for primary particles. However, photon
conversions close to the DC can be falsely reconstructed at high p;.

Background electrons haveintrinsically low p; and the shower
shapesin EMCAL aredifferent from hadrons.

Thusthese background tracks can bergected by applying an
appropriate energy and shower shape cut.




Level 1triggersfor high p; pions

e PHENIX havetwo Levelltriggersthat triggerson charge pions.
« ERT électron trigger and ERT photon trigger (F. Kajihara poster)
« Trigger efficiency is p; dependent.
« Most of the eventsthat containing high p; pionsarefired by the pion(>90%
for electron trigger and >80% for photon trigger)

Minimum bias | ERT electron trigger | ERT photon trigger
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e Weusedectron trigger only for theinclusiveyield.

e Weuseboth triggersfor the correlation analyss.
« 50% of thepionsin photon trigger arenot included in electron trigger.
« Total number of high p; pion candidates: 63795



Raw yleld and Rep

/'u

Raw yield for several centrallty bins.
« Background level is<5% at 6 GeV/c, and <10% for p;>8 GeV/c.

Rcp for 0-20%/60-88%, 20-40% /60-88% , 40-60% /60-88%
L eft black bar isthe systematic errors(overall scaleerror)
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e Error are
« Solid marker(data)
« box (stat error and point to point systematic error)
. Bar atright band (error on ratio of Ncoll)
e For thefirst time, we have mapped out the p; and centrality
dependence of Cronin effect in d+Au by combining results from
threeindependent analysis.
e Croning enhancement peaks around 2-4 GeV/c and become
negligible around 6-8 GeV/c.
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Kinematics of et fragmentation

_Partons have to fragments into colorless fragments

o JT Isthe transver se momentum of jet fragments, it is connected to the
width o ~ ] /p; It isconstant independent of fragment p-, characteristic
of jet fragmentation.
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pT trig
o kT ISthe transver se momentum carried by the partons before hard scattering.

It isresponsible for the acoplanarity of back-to-back correlation. And it
carriesthe information on the parton interaction with QCD medium.

e Sincefragment only carry afraction z of the jet momentum, the fragment is sensitive only to
Z K.
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e | andKk; are2D vectors. We measur e the mean value of its projection
into thetransverse plane (|j 1, |y and (|k+,[)



Extractlon of | IT and Ky

o Defmeanglebetween jet Jet((zglq) Ieadlng—Jet(qqq) fragment Jet(%q)
- @,and g, aresensitiveto], g ssensitivetoks.
. sameside: @¢,= ¢, /g, away sde: g,= @, L@, L @

Same Side correlation
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e Thej;and zk; aredirectly related to p,,.
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TF h* Correlatlon

Correlating Tl.* (5<pt<16 GeV/c) Wlth low P char ged hadrons (1- 5 GeV/c)

The advantageis:
. very good signal/background ratio.
« acceptance effect issmall.
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h* Correlation in p+p
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Wldth for d+Au and p+p

e Width of the correlation function for 5-16 GeV/c trigger particle
to variouslow p; associated particles

e Both near sde and far sidewidth drops asfunction of associated
particle p;.
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Calculated o width for associated he.

We assumed | follows gauss distribution. Physically, since | can not
exceed p of thefragment. Thisleadsto atruncation of the gausstail,

Jrresultsin d+Au and d ptp

this effect leadsto a slight drop at low p;.
No difference between d+Au and p+p
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(2) {|k1y) In d+Au and p+p

We measuresthe(z) (|k+,|) for trigger high p; pionsfor different

associated particle p; range. iN o)’

For asmple power law spectra p qp. ~ | p, | »assuming
fragmentation function havetheform D(z) = €%, onefind that (z)=0.76
independent of p;. So one can get the (|k;,|) by dividing (z) (|k+,[) by 0.76
d+Au and p+p are consistent.
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- Centrality dependence

e Plottheaoy, og, (|j,) and (z) ([k+[) as function of centrality for diffe;ent
associated particle p; ranges.

e No apparent centrality dependence is obser ved.

oy (rad)

{lj.u|} (GeVlc)

07—

o6—.

0.5

0.4

03—

02—

0.1

L L B B LA B AL B N
d+Au/p+p Ns=200 GeV :

trigger pion 516 GaVie e

e associate 1.0 <p, = 1.5 GeV/c :

'O associate 2.0 < p, < 2.5 GeVic |

.4 associate. 3.0.<.p, £ 4.0 GeVic. ... e

=
Fim
5 o
Bl

=

=
i

=
-

- &
.

== IIII|IIII|IIII|IIII|IIII|IIII|IIII

o
g

0.45

0.4

0.35

0.3

0.25

0.2

015

[y

0.05

............................................................................

......................................

-
—a=
|IIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIIIIIIII

o
o

4 G B 10 12 14

coll

—

og (rad

@)k, ) (GeVic)

0.8

0.8

oy

0.6

04

0.3

0.2

01

2

1.8

16

14

1.2

o8

0.6

0.4

0.2

1]

L=l
.
== IIII|IIII|IIII|IIII|IIIIiIIIIlIIIIlIIIIlIIII 1111

o)
-

...........................................................................

I| II|III|III|III|IIIiIII|III|IIIIIII-

4 6 B 10 12 14

coll



Summary

|

e Wehave presented high p; charged pion R, and it’s centrality
dependencein d+Au collisions.
« Slight drop asfunction of p; for p;<8 GeV/c.
« Consistent with 1 at p>8 GeV/c.
« Complete picture of the p; and centrality dependence of Cronin effect

e Wehave studied the characteristics of jet fragmentation and back-to-back
correlation through ¢ - h* correlation in d+Au and p+p collisions.
« Oy, 0, (li+/[) and (2) (|k+,[) have no apparent centrality dependence.
. No apparent difference between d+Au and p+p
e (liy,))=350+30MeVic.
e (D (kg =1.2%0.2(stat) + 0.2(sys) GeV/c



