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® Quick overview of high pT resultsfrom 200GeV
e Jet-likeangular correlation identified
e High pT suppression continuesto highest pT measured
e Largev2at high pT
® High pT proton and antiproton from PHENI X
e Analysis
e Yield and scaling behavior

® What havewelearned

® Comparison with ssmple geometrical model calculation.
e Consistent with high pT yield and di-j et suppression
e Insufficient to describev?2

® Conclusion
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Direct observation of jets

@ Leadingparticle ¥ angular correlation
e Trigger photon E >2.5 GeV
e Correlatewith partner charged particle

® Jet like near anglecorrelation for p+p and Au+Au

e Similar width
e Jet fragmentation not modified much?
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STAR measure the same and away side jet yields 4 D. Hardtke
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Spectra shape at high pT

® Inversesopeincreasewith pT
e Spectraismore power law

® <p_|_trunc> — <p_|_> - mein as

function of centrality
e Nearly flat at high pT

® pI>4GeV/c arejet like
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® Continuesdecrease asfunction of centrality

Centrality dependence of high pT suppression

® Charged: factor ~3.5 from peripheral to central

® 7°;

xp? Binary-scaled yield asa function of Ny ¢
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Anisotropy in momentum space = v2

® V2 saturatesat high p
® Can bedescribed by pureenergy loss?
® hydropic: v2created by pressure.

® Jet pic: Sy =200 GeV

e Different energy loss along different path
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Analysisof high pT proton and antiproton

PHENIX Detector - Second Year Physics Run
- e — e =

® Using High Resolution TOF PID
device and Drift Chamber.

® Making p; dependent 26 cut in
squared mass

West Beam Vle East
: _ Au+Au Ns = 200 A GeV

® Rangeand Systematic Error
e proton, pbar: up to4GeV/c
e p; dependent: 11%
e Overall normalization:
Central 18%, Peripheral 16.4%

charge*Momentum [GeV/c]

Ilfiltllriltllllllll[lltlllllilll

S _
pm\;&mx@o INT/RHIC workshop12/15/2002 402 0 02 04 06 08 1 1.2

1.4
Mass sauared [({GeV/c z‘z]




® Excdlent agreement
between charged and
neutral pions

® anti(proton) yields
increase with centrality
relative to the pion yield
at high pT
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E_ . :E PHENIX PRELIMINARY
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Scaling of theE) P Spectra

P; spectra: (proton+anti-proton)/2
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2.5

1.5

Binary-scaled Central/Pernipheral Yield

Areproton and antiproton suppressed?

S
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@ Strong centrality dependence of suppression, v2, away sidejetsat high pT
e Suggestive of surface emission of jetsor mono-jet production?

e Saturation(initial state), Jet quenching(final state) Me

® Binary scaling of protonsyield between 2-4 GeV/c
e Soft or hard or in between?
e Baryon transport

Inspired by E. Shuryak Phys.Rev. C66 (2002) 027902

® Which effect can be explained by jet absorption and collision geometry?
e Consistent with high pT yield and di-jet suppression.
e Insufficient to describev2
e Canift descri be praony d dg ncet hereis no absor i on
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Simple Toy Geometrical Model for Jet absor ption

- e == -
® Jetsareabsorbed in overlap region according to
~k | pd
f=e "

® Dendity of matter in transverse plane
determined by participant density

P~ PnNpart

® Azimuth isotropic di-jets production
according to binary collision profile

choII

® Hadron spectraarerelated tojet distribution
via parton-hadron duality
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Density distribution calculated from glauber model
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Model Assumptionsto Compare with Data

® Moded issimplistic and can only describes main features of geometry

e Assumeall particlesabove 4 GeV/cfrom jets Normal nuclear absor ption
e Assumejetsare back-to-back |, = O]d| 2(X,Y)

® Ignorgthefragmentatlon Energy |%$Styleabsorption
e Containsno pT and Vsand flavor dependence

= [di 1 p(x,y)

Absorption + expansion, |,~0.2 fm

_k 1.
e Try different kind of absorption: ' f =e

¥ I
e «xistheonly free parameter I, = Ofdl -y p(X,y)
® Adjust absorption strength k to reproduce suppression factor of
3.5(charged) and 5(=%) in most central collisions.

e Predict centrality dependence of yield suppression
e Predict centrality dependence of di-jet suppression
e Predict centrality dependence of v2

INT/RHIC workshop12/15/2002 15 Jiangyong Jia
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Scaling behavior of theyields

.
. 1“__LIIIIIIIIIII|IIII|IIIIIIIIII L
Yoo (Prior y, & 1O
© .
L : L. I
® Qualitatively describethe g I
centrality dependence of S R N —
theyield p 10
® Not sen_smvetothe ht 4.8 Gev/c
absor ption pattern _
o no, 4.5-5 GeV/c
Solid line factor 3.5, dash line factor 5
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
a o0 100 150 200 250 300 350 400
Npart
PH ENIX @ @ fHN® INT/RHIC workshop12/15/2002 16 Jiangyong Jia




Centrality dependence of back-back jets

® Compare STAR back-back jet measurement for 4 <pT<6 GeV/c

e By construction, same sidejet will alwaysbe 1
e Qualitatively describe the centrality dependence of the away side
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Centrality dependenceo

. %;éiijiffg#

® NB: inthese modelsv2 are purely geometrlcal orlgm do

modification of momentum distribution
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® Exciting high pT resultsfrom 200GeV AuAu
e Direct observation of jets
e Strong high pT suppression

e Puzzlel: Largev2at high pT

e Puzzle2: High pT proton and antiproton
Binary scaling between 2-4GeV/c
Mysterious particle composition at high pT.

@ Jet absorption gives characteristic centrality dependence of observables
e Consistent with high pT yield and di-jets suppression
e |nsufficient to describev2 and proton yield
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® Absorption model naturally lead to stronger
suppression in large pyey F€gion
e Reducebinary scaling

sSuppression

ary scaling
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Redisi Back hdej— nodd, W d sa
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eccentricity
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v2 for p,~4 GeV/c
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Some Simple Mathematics

® Welook at particleyi ove 4 GeV/
e Spectrahave smilar shapeaspp
Assume spectrais:
dN__ o
d*prdy

Integrated yield above p;is:

e_pS/T
1(p) =
T Ps Ps*AE pT

Assume energy loss AE(py) is independent of pT:

—(ps+AE)/T

AE/T
€

Issuppression factor

1.(p,) = =f 1(p,), where f " =

L eft shift(eloss) is effectively a down shift(absorption), one can obtain the similar result

f —e""" E.Shuryak Kk— UT

For power law shape, assumption is good for small 4E, AE < 1T ~ 1 GeV for pT=10 GeV/c

Hadron spectra and jet spectra are related via parton-hadron duality
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1.4
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STAR yield per trigger
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