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1. ABSTRACT

Deuteron-gold (d+Au) collisions at RHIC can be used to itives
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two-particle correlations. We present the current reduitish direct 1:;__,;____—,___2___5___ S — EE ______________________________________________ I 1 i%T _______ o — 1 ____________ oo e I
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2. INTRODUCTION o (GoVia o (GoVie

Reconstructed jets are thought to be a better probe of péteh

physics because they approximate the full parton kinematetter Figure 2: Anti4r jet Rop ratios with the periphera0-83% bin (R=0.3 and R=0.5 on the left and right, respectively
than a leading fragmentation hadron and are therefore atgirebe 90 /603

of hard scattering. Additionally, measurements with restorcted The anti%y jet Rcp (defined ask [60-88 _ (1/ <NO_20> NO_QO)(dN.O_QO/de) / (1/ <N6O_88> N6O_88)(dN.60_88/de) for the first
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Jets do not suffer the same trigger bias as measurement®igies!  ratio) for 0-20%,/60-88%, 20-40%,60-88% and 40-60%/60-88% is plotted in Figure 2 against the reconstructed jet engf§§. We observe
particles. Angular correlation analyses using reconsgdicli-jets suppression of high’“ jets in central collisions relative to peripheral ones. sThuppression is present in bath = 0.3 and R = 0.5
are less susceptible to combinatorial background thanpartele reconstruction results, is flat over a wig“ range, and shows a monotonic decrease with increasingatigntr

correlations. Furthermore, two-particle correlations aensitive to
angular distributions within a jet, while reconstructetsjare sensi-
tive only to the angular distribution between jets.

This result provides information about the impact paramdependence of the modification of nPDFs, as well as initatlesenergy loss
and final state effects in hadron-nucleus collisions. Farrtinalysis can reduce the magnitude of the systematic &nextend the range to

lower-p/ jets.

In heavy ion experiments, direct jet reconstruction in loadnucleon
collisions can probe centrality-dependent suppressigadbns over 5. ANTI _kT DI-JET RMSA¢ AND Dout
a widept range, modification of the fragmentation function and an- e 0.6/
gular broadening in di-jets. This is the first jet reconstiut mea- 0 95_ PHENIX Preliminary E - PHENIX Preliminary -
surement in d+Au collisions at PHENIX. = R=0.3 anti-k. di-jets = 05— . .. ]

: 0.8 T — - R=0.3 anti-k; di-jets -
Data from the 2008 d+Au run wittys v = 200 GeV at RHIC was = 0-20% assoc. jet p™ > 5 GeV/c - —_ rpgs -
taken with the PHENIX detector. The data set was collecténjus 075 0.40% PN 4 28 04 8: ’ p2iu > 6 GeV/c ® pi™ > 6 GeV/c -
the Electromagnetic/RICH Trigger (ERT), which selectsresale- 2065 40600 T2 < Ag < 3T -4 32 . 3 3n/4 < A) < 51/4 ]
positing 2> 1.6 GeV in the calorimeter. In this analysis we test the % 05— et ® S 03— - 0-20% ]
performance of the anfi+ algorithm[1] in an experimental environ- E 0 45_ 60-88% o - 2 - » 20-40° -
ment with low combinatorial background. F . - vy S §° 0.2 ¥ v 40-60°/° _
Previous jet measurements at PHENIX in p+p and Cu-Cu ocoifissi 0'35_ y ! v _§ = - ! I 60 88°/° .
used the Gaussian filter algorithm[2], which is not as sutiiglepto 0.2 - % % E 0.1— Vs 2 e —
detector edge effects and has better fake jet rejectiorbdéap@om- 0.1 = - "o i .
pared to other algorithms. In the future, vv_ewiII repeat tnmalysis 02666' . '068' . '0|1' . .0|12. . b|14' . b|16 . b|1é . .0:2 00‘. 1| . é . :':, —— 4'; . .'.'sll.LLﬁ5
with the filter and perform a direct comparison. 1/ (trigger p:A“) (GeVic)’ p_(GeVic)

3. ETSINPHENIX

Charged tracks in the drift chamber and clusters in the EBpEQ- o B . 5 3 . L
netic calorimeter at mid-rapidity within the PHENIX ceritarms The RMS ofA¢ distributions around = « (deflned as\/<(Agb — ) >, /2 < Ap < 37r/2) fz;R-O.?: antixr di-jets is plotted on the left-
Uu

(In] < 0.35, Ap ~ =) that passed ar cut of > 400 MeV/c are hand side of Figure 3. The magnitude of the broadening estemtild go as }/ of is the highernp; ™" jet, so we plot the differences in centralit
used as inputs to the ar#i- jet algorithm. A time of flight cut in the against this variable. At Iovp%A“, we cannot separate physical broadening from broadeniegalthe underlying event. At hig}#A“, as

Figure 3. R=0.3 antk Jet RMS of away-side\¢ peak vs. inverse trigger jetr (left) and away-side, . (right).

calorimeter required electromagnetic clusters to lie witive o of the effects of the underlying event become small and we sangally no physical broadening as tRa/.S widths from different centralities
a light-speed particle, whereis the calorimeter time of flight reso-  become indistinguishable.

lution. Reconstruction was performed with two values ofahé-k Thepoy: of R=0.3 di-jets (defined a@9),,,, - sin(A¢) with an angular cutr /4 < A¢ < 57/4 on the di-jet ang? ' > 6 GeV/c requirement
parameter’? (0.3, 0.5) to understand and control for the effects of on poth jets to remove the combinatorial contribution) istfgld on the right-hand side of Figure 3, and can be used thefuconstrain
the underlying event. centrality dependent angular broadening effects. Therswlhalizedy,,,; distributions show that there are only very small centyatiependent

We require three or more constituents in a jet, and apply ai@dlu differences. It is likely that any remaining difference et IS due to a residual shoulder in the most central collisioomfthe flatA¢
cut to require jets to be more thar5 units away from the edge of  combinatorial jet background.
the PHENIX acceptance in/ ¢-space.

e 6. CONCLUSION /. FUTURE WORK
= reliminary  60-88% R=0.5 (x 107) 3 | | | | | |
107 Ea. d+Au \'s,, =200 GeV 44_60°% R=0.5 (x 10°) 2 These results measure the impact parameter dependencelednu  Future improvements in analysis techniques will lower eysitics
-c>s‘|_10-z;q.= DI T _anti-k; jet yields 20-40% R=0.5 (x 10°) 3 parton distribution function modification in hadron-nuasecolli- and allow more precise measurements over a wiglegeach, includ-
= == = . .
S 10%EF = o : = L = 0-20% R=0.5 (x 10%) __ sions, as well as other cold nuclear matter effects. INg:
Q' 4 f; = el il = = ; : : .. :
e 10_: = * - : - = = = Our.RCp results (Fig. 2) can confirm predlc_tlons of SUPPression ¢ Eytend thepy reach of Rep measurements to lowe“ using
) 12_6?; - - D - - of single hadron production in coherent multiple scatigriue to shape-based fake jet rejection and a comparison to GadiEds]
£ I - - . - nuclear shadowing over a range of transverse momenta [3] AQu reconstruction measurements, and investigate any pessint
~ . abe : - : - = - E RMS andpt mea_s_ureme_nts (Fig. 3) can constrain the centrality de- phe¢ enhancement or other behavior.
z°1°_9§ Tee . T & : = pendence of modified di-jet away-side width and transversmaen- M thel2 1+ for et qi fiaate the absolut .
10 E oo o 3 T - = E tum in the plane perpendicular to the collision axis [4] pedively. o Mieasure dA 10T JE1s and Ivestigate the absolute magnitug
10710 g60-88% R=0.3 (x107) - - = of cold nuclear matter effects by analyzing the 2008 p+R/@=
10-11;40-60% R=0.3 (x 10°) 2 3 Furthermore, these cold nuclear matter effects serve anporiant 500 GeV data at PHENIX. Si this data is f h )
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10 & e mental run as the d+Au data, many of the systematics are &ge

15 20 25 30 35 high-pt parton energy loss in heavy ion collisions.

Py (GeVic) In addition to effects from dynamical nuclear attenuatiomproved
Figure 1: Measured R=0.3 and R=0.5 ahtijet yields ot measurements in d+Au gan robe possible angular brazgien e Correct for detector effects by unfolding the measured-agqti
J P P 9 dAu : uth
spectrum back to the ideal hadrpfi“*" level.

In PHENIX, 2008 d+Au data. low-p/~¢ Cronin enhancements due to elastic scattering corrections P
We include OnlypdTAu > 15 GeV/c anti4 jets for single jet analy- e Better constrain centrality-dependent physical broaugeifects

to cancel.

ses. Below this value, the impact of the underlying evenebmiea- =14r | 2 in di-jets by subtracting the combinatoric jet contributio di-jet
surements is still not completely understood. Measureyigéds for g 5 | ’ correlations.

ooth K v aIL.'eS from the efficiency-corrected, triggered d_ata set ar 2 123 N ,TIL PHENIX Preliminary - This analysis is also in preparation for future jet recamstion work
shown in Figure 1. From these, we can measureihg for jets, as Sl P~ 1esGeveeR s Geve _ L in heavier systems (such as Au+Au collisions) using the PBEN
described in Section 4. % PY € 10-13.3 GeVie © p;™ > 5 GeVie Hﬁ R=0.3 anti-k; di-jet Aq): Silicon Vertex Tracker (VTX)[6], installed for the sprindd21 run.
For di-jet analyses, we look at events with two or mefe!* > 5 S 8l piwestoGevicopis>5Gevic L, d+Au 0-20% The VTX will reduce background in single electron and hjgh-

GeV/c anti4T jets. Acceptance-corrected, per-dijet-normalizeg
correlations as a function of antir trigger jetp%A“ are shown in
Figure 4 for an exampl& value and centrality bin. From these, we
can measure two observables that characterize anguladdwmm,
as described in Section 5.

hadron measurements, distinguish heavy flavor decaysnanehise
then and¢ acceptance nearly four-fold and two-fold, respectively.
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