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Outline of the talk
*Physics Motivation
*Detectors used for the analysis
*Ratios of severa particles
sComparison of Year-1 and Year-2
*Another Fun



Physics at high p; particleratio (1)
Jet quenching

o Jetswill looseits
energy In the dense
medium

— InYear-1,
suppression of high
P hadrons are seen

 Bothm®and h*, hr

— At even higher py,
will suppression be
more dramatic?

PH "'_g-.ux
-- L=}

e

In vacuum d
i leading
hadrons |, particle

-4

hadrons y l"
leading
particle

In a dense medium

I
0.9

08 [

0n7 g

(1.0
(.5
(.4
.3
0.2
il

1]

1.5
14 |

1.3
1.2

l - l ] e
09 |-

08
07 |
06

0.5

PH: ENI

AweAu(b=y

dEfdx=100 GeVitm

AuAn b=l
4_|E':|"-:|x=|'l

Ll

plp sl

—

T T T LA L B
Au+Au(b=0) dE/dx=1 GeV/im_]

S Au+Au(b=0) dE/dx=0

[ oo DHP

w/n’

s el Y
2 4 6 8 1012 14 16 18 20
pr (GeV/c)

Xin-Nian, Wang,
PRC Vol.58 (1998)2321

o ]

2 04 6 ®BOI0 12 14 16 18 2

=



Physics at high p; particleratio (1)
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Baryon number transport L
- Baryon number will be
transported via gluon junction
— Another p; kick on baryon spectra os N
(accelerated?) Nagative +— o-1o% Conmal
— InYear-1, proton spectra reaches 2.0 e g
close to charged Tt spectra ‘ o T e
. . 15| fr %
— What will happen even more high = , LN e
P2 (return to pQCD base?) = 1.0 e A e
 Baryon/meson ratio will give R
. . 0.5 . . "-:*_""H 7]
an information on baryon e S e
number transport 0.0 S0

— Jet quenching enhances baryon

transport?

— 7T, 1T, TO suppress, pbar, p
enhance?

. Vitev and M. Gyulassy, PRC65(2002)041902



PHENI X detector

Detectors used in the analysis
— Tracking: DC and PC
— ldentified charged hadrons. TOF

— Neutral ¢ PbSc and PhGl
(EMCal)

— High p; charged © RICH

~30Million Minimum Bias

Events @ Vs, =200GeV
Au+Au Collision are used

Eventstriggered by BBC and
ZDC

— Centrality characterized
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PHENIX Detector - Second Year Physics Run
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Analysis (proton, pbar and 1t*, 1T)

- Using High Resolution
TOF PID device and Drift
Chamber.

- Making p; dependent 20
cut in sguared mass

' Range and Systematic Error

— proton, pbar: up to 4GeV/c
* p; dependent: 11%

e QOverdl normalization:
Central 18%, Peripheral 16.4%

— 10, T ;. up to 2GeV/c
* p; dependent 7%

e QOverdl normalization:
Central 14%, Peripheral 14%

charge*Momentum [GeV/c]
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Analysis (Neutral Ti) i

e ;

US ng EI eCtrO'magnetIC Inv. Mass (asynmx0.8 , 2.00<pT<2.50) =
Calorimeter o
— 1GeV/c<p<10GeV/c for °! 3
Calculate yyinvariant mass P —
gpectra and subtract :
combinatoria background .t
Efficiency Is evaluated by
embedding ssimulated 1 into e,
real event. —
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Systematic Error ot
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pbar/p as afunction of p;
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pbar/p ratio
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Centrality dependences of pbar/p

" Anti-proteniproton Ratie (pT<1.0GeV)

— sqrt(s_NN=200GeV

PHENIX PRELIMINARY Systematic Eror B.amil
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pbar/Ttand p/Tt

pbar/Tt, p/Ttratios
— p<2GeV, pbar/tt, p/mt*
— p>1GeV, use P with T, T

Point-by-Point Errors
Include point-by-point
statisticstsystematic errors

Bands:. p; independent
systematic errors

Decreasing at much more
high p;?

PH'”I'E.g.-.lw.

LT o

" 1
-1'-:-

PH: ENI

2

1-5; : E:g :2 gg::fm:] Line: pT Independent systematic error band
| § saidpee
16— _a A % pbar/pi-
- ’ _pbaripio
14° pbaripi-

1.2 sqri(s_NN)=200GeV

1F ~ PHENIX PRELIMINARY

0.8

- | pbar/pi 4 1
asE- P P ,ﬁ {
0.4 __ ij‘; ___i
0.2 t f' *‘ *
B oif" " 15 2 25
1 ' ' |:|-T [Gew-:]
2r
1_3 -_ : E g :ﬁ EE:“; Lire: r.'IT ||"|-'ﬂE'PH|"|‘ﬂEI'It Emmﬁﬂ efror bard
C | @ 60-91.4 % pipio
1.6 — & 60-91.4 % pipi+ pipid
— = . DU NS S N — i
1.-4I_ ; pfpiq-

1.2 sqri(s_NN)=200GeV

1 ~ PHENIX PRELIMINARY

as=| P/PI

35 4
pT [GeVic]



Comparison with Year-1 Data PHENI

 DataComparedto Year-1
 Both Year-1 and Y ear-2 are consistent within systematic errors

. 5
*Another hint. : ;
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Another Interesting Analysis PH“ENI
High p; charged 1t

See F. Messer poster presentation!

Cerenbov plotons

RICH detectors in PHENI X

Electrons emndt b T from " o & are _ _
Cerenkiov photons | T " . — detected by array For electron and positron:
== —h .' < 7 - Momentum Threshold : 18MeV

of PIVIT
im BITCH. = ! ' - Average number of PMT : 4-5

I
- + L I 3 I
| \ | ' J ’ e - Number of photo-electron is 2*PMT : ~ 10
—_— - ' N For pions:
\ b | - Momentum Threshold : 4.7GeV/c

- Number of photo-electrons strongly dependent on
momentum
- Kaon Threshold: 15 GeV/c

P(Gev) 5 6 7 8 9

Y%max | 4.7 39 56 66 73
ph-el

* RICH already tagged “electrons’
excellently

— SeeR. Averbeck(single electrons) sl T —Z E

Fraction of charged mtdetected |
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« Alsoastrong devicefor tagging  *+- LT |
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High py TT/TT ratio PHAEN

Sece F. Messer poster presentation!

« Still theratio is~1 at high p; in Minimum Bias data within

systematic errors
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i, PH ENI
Conclusion

« Ratio of anti-proton/proton is measured up to 4GeV/c

— Theresult isamost flat over the entire p; and centrality
within systematic error

« Ratio of baryon/meson through pbar/mtand p/ttis
measured up to 4GeV/c

— Hints on the effect of dense medium
— Consistent with Y ear-1 result within systematic errors

e High p; 1t/1 ratio is measured (p>5GeV/c)
— Hat over p; and centralities within systematic errors
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Another Conclusion

Viva PHENI X!
—
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