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Abstract

In nature no free quarks and/or colors can be observed. People believe that these
quarks with color are confined into hadrons. Lattice QCD calculations predicted a phase
transition from hadronic matter to a de-confined, locally thermalized Quark-Gluon Plasma
(QGP) state at high temperature and small baryon density. QGP is believed to have been
existed in ~ 107% after the big bang in universe, then free quarks and gluons combined
into protons and neutrons, which then bound together to form light nuclei. In order to
investigate QGP, the Relativistic Heavy Ion Collider(RHIC), which is the world’s largest
heavy ion accelerator, at Brookhaven National Laboratory (BNL) was built. There the high

energy heavy ion collisions have been operating.

Recent experimental studies at RHIC have given strong evidences that the nuclear
matter, which cannot be described with hadronic degrees of freedom, created in Au+Au
collisions at /syny=200 GeV has surprisingly large collectivity and opacity as reflected by

its hydrodynamic behavior at low pr and its particle suppression behavior at high pr.

An investigation of the production and propagation of heavy flavor, i.e. particles car-
rying heavy quarks (charm or bottom), allows us to better understand and quantify the
properties of the produced medium. Due to their large mass these particles are produced
almost exclusively in the first collisions of the beam nucleons such that they can be used to
probe the whole evolution of the medium. Because energy loss and elliptic flow are related
to the propagation of heavy flavor through the produced medium, it can help to estimate

the transport properties of the bulk medium.

Heavy quarks provide a unique tool to probe the partonic matter created in relativistic
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heavy-ion collisions at RHIC energies. Due to their large quark mass, heavy quarks are
predicted to lose less energy than light quarks via only gluon radiation. A measurement
of the nuclear modification factor for the heavy flavor hadrons semi-leptonic decayed single
electrons compared to light flavor hadrons is valuably important to complete the picture of
the observed jet-quenching phenomenon and help us to better understand the energy-loss

mechanisms at partonic stage in Au+Au collisions at RHIC.

Furthermore, the interactions between heavy quarks and the medium could boost the
radial and elliptic flow resulting in a different charm pr spectrum shape. Due to its large
mass, a heavy quark could acquire flow from the sufficient interactions with the surrounding
partons in the dense medium. The measurement of heavy flavor flow and freeze-out prop-
erties is vital to test light flavor thermalization and the partonic density in the early stage

of heavy ion collisions.

Charm quarks are believed to be produced only at early stages via initial gluon fusions
and its cross section can be evaluated by perturbative QCD calculations. Thus study of
the binary collision (Nbin) scaling properties for the total charm cross-section from different
collision systems can test the theoretical assumptions and determine if heavy quarks are in-
deed good probes to the partonic matter created in high energy heavy ion collisions. Charm
total cross-section measurement is also essential for the separation of bottom contribution in
non-photonic electron measurement, and for the model calculations, which tries to explain

the observed similar suppression pattern of J/¢ at RHIC.

In this thesis, we present the measurements of single electron transverse momentum
(pr) distributions from 200 GeV p+p collisions. Inclusive electrons up to pr = 3 GeV/c
are identified by using a combination of velocity () measurements from the TOF detector
and dE/dx measured in the TPC. During the measurement of non-photonic electron(NPE)

- viii -



STt X ix

from heavy flavor decay, the dominant background electrons are the ones from ~ conversion,
7% and 7 Dalitz decay. Photonic background electrons from ~ conversion are subtracted by
the double ratio e/h. Background from 7° and n Dalitz decay are subtracted by cocktail

method using a event generator.

The power law fit to the NPE spectra with pr < 3GeV/¢ in Run VIII (TOF run8)
indicates that the total charm cross-section per nucleon-nucleon collision (oX%) is 1.05 +
0.07(stat.) £ 0.28(sys.) (mb). If we fit TOF + EMC NPE spectra without correlated error,
oNN'is 1.0640.10(stat.)40.36(sys.) (mb); with correlated error, it will be 1.08+0.05(stat.)=+

0.32(sys.) (mb).

Comparison to the results from STAR group and PHENIX group in the past few years,

the results using TOF and EMC from STAR group in Run VIII are consistent with previous

STAR Group

TOF (run8 p+p) 1.05 £+ 0.07(stat.) + 0.28(sys.) (mb)
TOF+EMC (run8 p+p,w/o correlated error) 1.06 £ 0.10(stat.) = 0.36(sys.) (mb)
TOF+EMC (run8 p+p,w/ correlated error) 1.08 £ 0.05(stat.) + 0.32(sys.) (mb)
TOF (rund Au+Au, central 12%) 1.40 £ 0.11(stat.) £ 0.39(sys.) (mb)
TOF (run4 Au+Au, minbias) 1.29 £ 0.12(stat.) + 0.36(sys.) (mb)
TOF (run3 d+Au, D) 1.30 £ 0.20(stat.) = 0.40(sys.) (mb)
TOF (run3 d+Au, D%4electron) 1.40 £ 0.20(stat.) + 0.40(sys.) (mb)
PHENIX Group

2001 RHIC run (Au+Au,04 < pr <4.0GeV/c) 0.622 £ 0.057(stat.) £ 0.160(sys.) (mb)
RHIC Run 2 (p+p,0.4 < pr < 5.0GeV/c) 0.92 £ 0.15(stat.) + 0.54(sys.) (mb)
2005 RHIC run (p+p,0.3 < pr < 9.0GeV/c) 0.567 £+ 0.057(stat.) = 0.193(sys.) (mb)
FONLL pQCD Theory 0.256 £ 0.400(stat.) = 0.146(sys.) (mb)

ones, but there is a discrepancy, a factor 2, between STAR [1-3] and PHENIX [4-9]. The
upper limit of FONLL (fixed-order-plus-next-to leading-log) pQCD [1] can reproduce our

data.

In the above measurements, the bottom contribution to the non-photonic electron spec-
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trum is neglected. The total bottom cross-section per nucleon-nucleon collision from FONLL
pQCD prediction [6] is 0.00187 £ 0.0009(stat.) +0.00067(sys.) (mb). The separation of bot-
tom and charm contributions in current non-photonic electron measurements is very difficult.
There are large uncertainties in the model predictions for charm and bottom production in
high-energy nuclear collisions. Thus identification of bottom from the non-photonic electron

measurements is crucial to better understand charm physics.

Keywords: RHIC, p+p collision, QGP phase heavy flavor, electron
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1.1 E5EE (Quark Model)

20MAL /505, MNT—HILH 7. B E AT #0 B P FEAKL 1, HAEIX AN
— LU IR ) 2 SO R R B AT AR AT LA O TR N I S5 R . 19644F, 56 [ 4 PR
R BRI o FR 2 (Murray Gell—Mann) [11] 5568 H T2 7 B8, A bR 1482
M5 Sa R ), Bk, AATTES b 7 3R 50 IR 2 I A R A T A

Fr (quark) H2R0N, BRRAGNERT. P TITHL . EARE K —
M, Moy =AW -1, T H R AR AR B AR L (up) M
FET (down) , HACRFARE I (strange) FMERE 7 (charm) , 5= CRTIE 7
(top) FEKEHE (bottom) , X=ZANFRMAEZ o nlHus dv sy e tv bREIR.
ISP [FIZE ALK & U R A /S “BRIE” 5 g — P vg ik ol AGH 23 e = AN, [/l —
T2 SO = AN R AE i . Wi 5 T — e —, R R AR BAE 5 A B AN
PRIk, HE=ANEH “Bita” [120BAR 4y, =AM N =Bl gt X = FhEit s
PORLLEE ., fxth . WM. XK, FRmAET N8R, SR, RERS WL S A
IV, XK, SRR AR L2 T .
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Three Generations
of Matter (Fermions)

I IT I11
mass—= (2.4 Me\ 1.27 GeV 171.2 GeV 0
charge—|24 24 24 0
spin—{ l.l il (:: ol 1
name —* up charm top photon
4.8 MeV 104 MeV 4.2 GeV 0
d s b
= |% % % 1
g down strange bottom gluon
<2.2eV <0.17 MeV <15.5 MeV 91.2 GeV
Vel Vil VeIl Z
o Ve |n YI[x YT |h
electron muon tau weak o
neutrino neutrino neutrino force >
0.511 MeV | [105.7MeV ||1.777GeV | [80.4 Gev kS
v (- e -1 ! +1 W -
S (% 'all % T 1 =
, electron muon tau ?g?_lé . _é
& 1-1: R EEARERL Y

IX36F 2 5 (AN R AL S Al T AN BER I 9 1 50K (13, 14), 38 72485 5 Al
HAEMERL 7, &S A FRE 7o PN IE S Se AR ARL TR A1, Wiy
T KN T7455, N7 RABEZIKET, CWETFRGE, W rAak. AMEEn.
Sy AR o = AU IR PR T, AT AR R T R TR
TR AN, UM EAT =5 SRR 1, I AR O

G L R AT PR “ 1 IR R T R AR, BT AES L
AR I RS RXAE 0 50— A Z AR RS S ORI IR T, 1Al
TR DT IIORE “FE” M AT B o KR, ACHE T IR E
PN AR LA T, AAIRR S se ) i Fag e fie FIE e - 0o “tah” g
s Al AH AR T



1.2 2F83A%F (Quantum Chromodynamics)

VERE TP EARUERE R ) — AN oy, B s e Mhaliid =5 o 2 ) s AR LA
HERNE RS, fARQCD. ARG TR AT 70 Bhiag . H e 1 /21055 S Al E i A 11
s

VLRI T2 1 B SR T2 TR € A0 AT T T Mt b T PR AR,
MEEANY. S MEREESUB), B TR . 5 F% sy i, X
HSUG)BEM AR R . T RAE T M # . A7 )\Fh, X RLATSU(3)BEN PR 275
AL I 2 52 4 B HISU(3) BTEH FRIELE

XA ELAE I RS & 5 80T R [7 [3Ron |,

_ 4 - 2_ﬁlln[ln(u2/A2)]
Boln(p?/A%) 5§ In(u?/A?)

) (1_1)
A% 2 /A2 1, BB 5
s (G A9 - 3+ 00— )

RN R (Q*) T, s EAEH ARG WA (o) EHI [15] 0] LK R

O‘S(U)

H:

2y _ 127 ]
CKS(Q ) 50 ln(Q2/A2QCD)’ (1 2)

Horr, BoMAgepre i #L.

T QCDEAR IR 71 R 2P, A RN BA 5 s 25 A B i PR e k. 7B
e AE N AR AR R BE AR N s GIRBE A ), BIW] DU B 7 VAR AR G s AR BE . {HE
FEARHE TAH BAE I SR BEAR 9 (5 sa 25 MDD, TR T VAR AL T o KL B 22 AT th
T2 AT I TARMIL B 18, B P i HARR AT I e« Al M« BH A

(Kenneth Geddes Wilson) [ fi3zi8
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121 HMIMEFEINEEHFBH (Perturbative QCD and Asymp-

totic Freedom )

W A H B AN e T AR /NN, s AT AR R A Rt AR 1R
/Ny RABES 5E Al AR 23 H HT 1 .

RN E R T E A RO RO S . BT e R E ki (B
iR B0, S S FE R EAE R S 80T d B AR A R R T AN E
e SO IR AT, B A RORA 5 e (g A2 K, IXRR O ) S B s Onf 1 |, A1)
GFAA S R AR AR B A R 5] ST HLA R RERE 1, BT DR LA gD, IXRR O LI
BEWOSND o TR N, AR BN R AR, KBRS A S L R By
%2, PR/ Esm A A I 54288 1, XU “WnL Al .

WL H R s ) — I R, e S m R (s T DU e B e
o HEEREETS g U KR B, TR S W U sk DL 2R A AE e, T EAR
5 PRI X

122 HBREFENNFESERTEA (Lattice QCD and Quark Confine-

ment)

“HUAEIT B RS TCVE R R 2. LG S S A A, R
THGREL O —HS W BONGR 7Rk, AR e Rk Atk
TR R RS WAL, w1 T O 2 R AR LR, A S HOR 2x B
o, ReEAE, SEELERE,

F¢ B H R HAR TR B 1S e, BN BRI AT O 5 s AR AR SR T A
e X, PSR ORI T LEMER BRIV R 1R . 1) HARBEAY [16], AT

_4-



ST e 5

—HR BB G RO, A e AR T AN ok 2)3X BR (17, 18], A S AL
SLIWSG, IMTIX AR L EIME AT L, RIAE— BT, WA 2 AR i X IE 5 5e, 5k
(K1 TR 2 PN BT RS 1, BRIl 5 S MORAN T RELE I s 3) M OB G [19],
JEAR SRR, . A S B EORARAREE, XRE, ESEIR O CREUYD W
FATTERS AU EAESHRE RS (MO BERBHE, Bm e E R AR VA4 R MRS
HELEAR PR, e TR B HHIE B 5 v R 2 PEAA PR AR AT

) T T T T
= |
ol i T -------- +o from PDG average
0.3 & experimental points
0.2 |
(:) @*:"\._
i ::¢::Z~ 7]
S,
R O ..
0.1+ 0|
O L | I |
2
1 10 10
H (GeV)

B 1-2: AR RS RQCDIHT AU R MA R SLE 45 2R [10]

123 Bt E 5L IR (Theoretical Calculation and Experimental

Results)

B 1-2¢5 H T S50 BN R AR A S FIQCD R THSE 1 F A [10], mTRAE P
FEFHRY o 535k, BAT AT LA BLBE A 2 A 3K, sl As & W 0K 2 )
MQ* >> Ajepr MAHBEAFHIR G W o, << 1, XWNHEEAN AR HAE RIS B

-5-



WL 0T BB T (.80 92 (pQCD) KR . Q% ~ Ap i, a5k, 45045

TGE M TR FRE ], IX g n] LU R L QCD R 5

1.3 ER-IRF=
MORA T, SRR T, AR R AN . A
12 T IO . X

Z‘Lﬁih‘%‘ ‘/1:» Es2
JERI G T, % SQCDIAR Il 75 K & A2 A5t 1~ 4 Joit 31 1R 4%
20|

Fift iR 4%

21, 22].

B ok

ray He

EF{K (Quark-Gluon Plasma)

PR b 7 5e-H 145 3 PR (R FRQGP) [20]. EIXFHEEZEPAAM F, %
R EE . Xk, #SQCDIEAT T

TR TR BRI K, s

A () 350 ) TR R,
B R i KT 581
PITEEL,  FO0I A 25 AR AR B IG R T, ~170 MeV , 1M I 7 B8 B % e, ~1 GeV/fm
T ‘ :
E R 3 flavor SB limit IR
Q | - 2+1 flavor

i 2 flavor

0 - I
2
T/T,
B 1-3: EAFEMIRES N 5QCDL+§E’J§§*HFLVF%%ﬁp/T‘lEﬁ%Tﬁﬁ{@%W]%ﬁ A F7 Sk R on
FHStefan-Boltzmann % [
K 1-325 T R SR B IR E AL R [21, 22]. MW ERATATLLE S|, ERET ~
§ 2k

-o%n A
TofiHg, FRE Eamp Uil Bt XERWIRSGH A A B3N, Wi,
SEMIAIAR . B4 5 Sk AR 7R Stefan-Boltzmann (5 77 SB) A
Fif

A SR T TR 5 T T
AR, AR EIVIRES b, Sk e A m RRAMEER .. BAITRBHE=
-6-



ST e 7

R RIWK IR T SBHR BRAE#5 #5 T HS (08 AQUDYF B, IR S 2 FUA45% 10 s il
BE(T), A 2 2 W1 B 1 T4 11 FOSBAR IR, 33 6 WY IR T e 72 1A 3647 2 A
TR, AR TS QG P H e A A

1.4 BEBFHIE (Heavy lon Collisions)

S b, b T S HRQGP, JEWTIQGPHIME T, W EAE K E ) RE R IR B — AN E
WAHRMAR N .. BN ELT0FATT R, SE5 P37 500 T 46 6 B A T )
87 3K B 3K BE BB E D (23] W0: 5548 -1 B R S5 56 & (LBNL) Y D1 EC 3
7 (BEVALAC), 5% 8 25 #3101 57 0 (GSI) 1 3 & 7 W) 20 I #%(S1S), MR+
W 7T A 0 (CERN) [ 8 2% J5% 1 [7] 25 i 3 2% (SPS) ATk AL 5 1 %t HL(LHC), LU M A & 55
I S 1E 5 S5 5 (BNL) ¥ A2 A% A6 B[] 25 i T 45 (AGS) FAH X 18 5 5 5~ X i HL(RHIC) o

— T
250 —~
% early universe
g 200 e Quark Gluon Plasma
|—‘-> — ¢SPS h ".:?cr_kpoénr
9 150 —‘ e W deconfinement
= ' AGS\_“ ch:ml s;mmetr} restoration
© | * \
= 100 =
() :
o | \‘
: SIS &
QEJ 50 (= o CcsC
- | Hadron Gas CFL
' P atomlc
0 e ‘dmclm neutron Stars 77777
| | | |

|
00 02 04 06 08 10

Baryonic Chemical Potential Ug (GeV)
B 140 QODHIE, KAFer PR, Al A, KB THQCD. S TR 5

K IBAT A

B 1-445 T & Fhas AT i E & 1 SEIG P AE I B R AE R X, A R AT T LU R
2|, LHC, RHICHISPSIz AT nl g A 28— B AHAZ (R IR DX o A2 N ks 1 e Ly
i, RHICTH] DASCARE S 1 58 7 ik 2 5 R AER /snv=200 GeV, %7 I 2 50 & RE

-7
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8 F—3 5l

18 /snynv=b00 GeV, LHC a5 hnik 2 i R e\ /syv=>.5 TeVo

FEWIME R R RE R, I 20, PSR 0 1A% AT DASOR a1k )
5. ORI, A TS X T 2 I, XA, KRBT AR A
REf o FE Rl A BT ORI ZE B v ) RE R T o W AR B IR B T QGP ™ AR I I 5
B, Z M7 ta W TP B AR ok i msh B I TR ELE . A
FBEM R A S S RS R BT RLROE T IIWEE [24-31]. #% Rk, QGPaillidih
BEARAIVR A, S ANE T 2 Tl I B2 AR RN AL 5 7 A o AR X el ) oo 4 48
M ETANAG Z2 P, JFITARdiTve A, B D s 3 22 VR 45 R A 9 ) i

M2000F-FFEHIZ T 24, RHICCEHAS TIRZ A& E R X Mg L, g LIk
PRSI RE T om 1 F R B ok ke, Sl al TQGPI =2k [32-35]. R, FRAl
B — N RHICSZL Hh 445 21| 1) — Lo FE 2 #

1.4.1 MEHEZE N (Jet Quenching)

FERIRT V8 B REFE SR, i I S IRl R A BN, UL B RE R AR
MG, BERRA” WK (jet-quenching). X —IL G R IL# A K £ RHICS K 1) 3
LSO, ERON IS 1 B R S P AR AE ) ORI AME T T,
M B R BAT A AN 5 A B O 2 10— AN ) L H

FERREXHE T, pr > 5 GeV /el sl b1 A b o 5 2™ 5 41ROy 1 fe
LS R U - R DA E B i1 o YA T D R ) i1 e R B B 7/ el TR W R (R S
TR, B Z AR AR SR E IE N T (Rag) . BT E TA + BRI HORL T4

5p + phlt b - @ing e . AT E E O,

d NAB/dedy
Tapd?oy,/dprdy’

HihTap = ( Ny ) /ot R ES A, BN Glauber 58y [36] 75K Hi e Ny s HI 2
Az P ARREE S H o A LT CUE Y, W R S Al R I + pflE R 1 R R

Rag(pr) = (1-3)

_8-



S, RaaHa%5T1.

g .0 ~o-d+Au FTPC-Au 0-20% ]
IE'E - ——d+Au Minimum Bias -
150 -
S| AN N S
0.5 -~
> Au+Au Central ]

0 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I

0 2 4 6 8 10
p; (GeV/c)

E 1-5: 200 GeV Aut+-Au DL FI200 GeV d+ Al 1 A& 1E TR Bl pr 120G &

1-5%5 tH 7 RHICSES: th AT A 1E R 74T [37). FEmiBi B IR, Rayaus
— B, A5T0.2, WEM T, HSAutAutORbE L, drAuibEd RS S H
RN, AHRAREAR K R, AT W T 458, fEAu+Aur ol
s IS4, 2 i T RSN IE B o BRI AE Aut-Aurf O il J8 mp 3l )= 42 T — R SUE )
Wio AR RER Y T HIX BB Y AR BAE R, KSRk EER, PR KR IR RE S R
Rif, AT i A8 80 FRDRL P ARG o AR A A A K P S A

GIAN s RS T I S ORI A T A BB R AN I . B 1-645 T Bl R
T (associated hadrons, pr > 2 GeV /c) X J-filt & 58 1~ (trigger hadrons, pr > 4 GeV/c) 1
JIAE o3 A [37) e AR — AN 570 AR T W) AN, A AT 2 A S A Ak T ) YE
A ~ OBFIE = A BB I A B AT AT 6 1 P, U 30 e iR 75 17)
HEHEAg ~ nMEE 2 W BRI RIE S, HXAME T HEEAEAu + AuOplkiE A
B, rp+ pfid + AuflifEh MEA PRI, XKWl RNEBEY D K&y T2 5T
R A T R



10 & glE

0.0 ht+h e d+Au FTPC-Au 0-20% (@ |
- N A d+Au min. bias
=
2
4
Z - -
2 1 1 1 | 1 1 1 | 1 1 1 1 1 1 |
% 02 — p+p min. bias (b) ]
= r ; *  Au+Au central ]
P
= i
0.1
0
1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 |

A¢ (radians)

& 1-6: 200 GeV p+p, 200 GeV d+Aufl200 GeV Au-+Aut CoflfdE oh U177 7 A e K %

1.4.2 &) F 47 (Anisotropic Flow)

ANTF A R 98 1 -0 A, Ax-RRl D AT KR A TAR AR,
CERRATONT o IXHL CERIRATON Y RIRAE IRRLEE BT B 22 AR 3 R R
M H AR R AR R B AT AL AE 3l R R O “ R AR [6, 38-46]. FATTH]
L S A5 R AR (R I 282U ARAT R T A - R Al R rh I O AR Y . g R
R HE s AR TR R R, WS RIS B AW, 0 “Hi” o “ARi” o R
WA KRR . BB IRACRAN LRI, N IGER T -- i AR ]
[ NP TR <A CIEZR i A | Y VA N4 s c oo S K A SNl T o=/ N i A= TP S
LB SE  FAOAM [5 3 Je T2 e SPER
SI6 T KB AFAE B9 25 b > 0 ) AR /O il AN BT 4R B 5 R AR FR AR o % 13X
M A, DB ARG AL AN BRI T R 5E . A, € X ki 240k 5
G Sk bWl G107 S R S (TS =8 v | TR S B 7 W1 VA £ P N0 N Y | TR L DR A

-10 -



STt X 11

orAie AR RERE R, AT hn AR R 2 R R R R A AN AR PR 2 BOR SR S AN T
“ ST A B o MROW EORTE, RSBl 8] KR 4% i S R U T A )
AP BUR R R EUN . IRAE 52 ERUF, B P B0 IR 22 € T Rtk 1E
A9 65 il 3 R XSS PR L 5 1) L p AR AR RO I s i 22, B IR 14 [ X Ty 1) Lz
EIFBE L NG TR T BRI ZER . BT A, ORES A 1 S A AR YR T Rl
111345 71 572 PR AL PR S SCOMRE 3 ARG BRI PR G0 A AN KSR, 385 7 67 41 23 A1 1Y)
U0 37 P AR R A IR IX — ANKERRYE o IRy 5 7 A3 A1 Hh AN by 22 (0 28 3% 2R HO6S A
[, T ABRATIRR S A& B0y “MEI . IR T NI 1) OB TS
[ 48 ) S R FRDRE 7 A o 8% bl ORI K /s T 43 g il - 340 P 10 Do A R AR E A
R

n ‘ m
03 Hydro model
..... T eSS
M K __.‘.f.f‘f'f. - —
..... p 1‘,;"‘?"
0.2 @ # —
R ®
>N = ++
R e
',',f":, . o*&%*T .
&
0.1 £ —
7 ® PHENIX Data STAR Data
O TUHTT * h'+h” .
BN ¥ K'+K A K
Ob—=2= o —— O p+p ® N+A ||
| ! | ! | ! |
0 2 4 6
p, (GeVic)

B 1-7: RHICS:4:200 GeV Au-+Auhilt itk 1R oo BB BB Spr (R MOCR, 22 R AS) I =1
I 5

1-745 7 STARSE S 41 FIPHINEX 546 21 Il 575 21 (11200GeV Au-+Aufilf 8 1) 5L 46 45
R [47-49]. RSN R XK (pr <2 GeV/c), BATHLEE BIAS [R5 1 1R 153 S TG 8 e (1
PREE, IXFRARIAL T [50] R Geik 3 P2 1 MG — B . AERES)RIAF]2 GeV /)
Ik, AR ) 2 T A s Ak SO, TR AE S P RATT AN BURL T IOREIRNR CR ik
BV, X RAEREN R T2 GeV /eI, 37 (MR L2 AN BB FI IR A4 3l ) 2% K fik
B, RIS (R B G 4123 % 58 B0k (number-of-constituent-quark scaling, NCQ) . Xk

S 11-
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12 F—3 5l

535 bR FEAT A n] LA 5 Sl S B AR G M ik [51-54], X LRI, 5Tt 4l
oS AL IS, =T I IR S 21 03 5 SR (n) Kb I BRAT T & 85 v e 1
AN P[RS B2 5w I =N P S i S i 1 AT U e W R N PR Rl e S
Ze I, K1-8 gr i TS BRI G . IR AR W R G R S ik BV,
T A A R T I IR A 23 5 SOhR AT D O QGPIE KM AT )
UEH o

: —
C Polynomial Fit
0.08 |- %& % +* +
0.06 - %Fk }+ + ¢
B (]
<, onaf- gé
> N i~
B A KO O p+p
0.02 o° s PP
r 0 AKHK @ A+A
- 10
o |- eeeommmmmmmnnnN Systematic eitor ...

18
1.6
14
12

0.8
0.6
0.4

Data / Fit
IIIIlllllllll'?llllllllllllllllll
—O-i-

.‘g
.S
P
——
—p

N
3

0.5 1 1.5 2

p,/n (GeVic)

(@] 1

1-8: 200 GeV AutAufiliii HH ki Fop /nblipr /niA IR, R IEE v, /n A2 T 221K LA

1.4.3 FFH-FFEAYKEL (Baryon-Strangeness Correlations)

R R, WP T2 5 TR R [55-59]), WlE eIk R
FEATN 0 5 & 7Rk b R AR A AL, H R A IR S A (event-by-event ) 73 T I AN BEAR 4 Hh
M QGPHIZ IR S 055 Koch# T ANF B FHAF A2 & [60], 1 5-77 7 5
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KER, IR TN SRR R B Ops e X

<BS>—-<B><S8>
- _ 1-4
CBs 3 <S52> - < §>2 (1-4)

X HBAIS /) R E A P BN R A AN S R TR TR,
TR AN S T S S AT A LU ) O Ay R AL T AC s IE L, (H A
ST, A AT AT S A 9 AR HAT A, I R R AN R K 9 A B
PREANFFRBERAL W 1-90r7n . IERATBY 7 8-A 7 OB R 48 Al K 5

EBS
(=]

2
=]
—T

o
2
2
E U.E.— -
c 04 -~ QGP .
& [ ®—& Hadron gas ]
o p2F .
@ L
| -
E L

e g a2 5 | 2 | 4 2 1 T P
O D'DD 100 200 300 400 500 600

Baryon chemical potential, p, (MeV)

content a-imageseps.com

B 1-9: H - R AOKEEE LA R AR R

JME, FRATT A A AE O AR AN I TR Al b AR I B ) 5 B R ) — A BEARLR
. Stephane Haussler [61]55 A\ H] 98 7 /5% s 4 (UrQMD)  [62-64] A% 507> 13
TS (MDD [65] 43 7% B 7 A7 HOCHE R BT T, RILR G dr §94H 1L
YEF BIQGPAH ) i AR AL, CpefH 2 H I I148°50.66, Wil 1-100r7R, XA
YR AR TP ORI
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14

14 o aMD
T e - Ideal Weakly Coupled QGP
1.2 e Hadron Gas
i -:a-=-=-» Strongly Coupled QGP
- H‘\-\_\_\_\_\_
1-.-.- --------------
8 [
Q B
0.8
0.6
0.4
|.I|.II|.| Il 1 IIII|I| 1 1 Il Ll

102

content a<images2eps.com

. 1
time [fm!c'i
B 1-10: 200 GeV Au-+Aufilf4 7 p R B2 XCE 14 A e ORI 28 BBt A I TR (R340 G 3R

1.4.4 RHICHHJEMKIE T (Heavy Flavor Production at RHIC)

IR v T A AN g AR R 5, AT B TR R T QGP A, AT EAT]
R B IE IPE D O S LR M BAER], R EfIa A AR, #i
A F & R TR R X EATTIN BE B AR L R FE RE 8 56 36 AT Y fig i
PR IR IDYNE S iy AT /N PNTTICT DS vy 2 /2 P N N R 1 & A S VNS SNl O
I e ) I

T2 RAICSZ I Ve TR B A, H A6 RHIC B0 i o 1~ F &g ol 1R 5 IR e, 8471
AT DA e 00 R R R A A 1 A TR e MR 9 R B T B . RETC 8T (1 556
AR, AE R sl DXk i R T R AR R I T (AR T ) I IE N T
RS T A& E R HAA MRS (3], W 1-1107R.

TXAN FE P S 6 45 SR I EE R 5 0 A R S RN A S KRR R . XS

WG ANILA BRI S AT o I A RE IR VSR LUK 78 S MOk 1 e B
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T ‘ T T T ‘
STAR charged hadrons P, >6 GeV/c

RAA

"""" I: DVGL R

= = |I: BDMPS c+b

= |lI: DGLV R+EL
IV: van Hees EL

----- V:BDMPS ¢

d+Au
e Au+Au (0-5%)

1077F

2 4 6 8 10

B 1-11: 200 GeV Au+Auf1200 GeV d+AufilidiE 3% 7 1 %48 IE A 1 Blipr AR 4 56 5

B AP EEHILHN TS RS s BE Bl LR S e I BE BVMR 2, IR 1 TR
S ERARK,  “FEM” RV (dead cone effect) 2 i FEIE S vu IS 4R AR . fels—2
B EAETE AR, O RS R UL, R I E R A0 (FRE BE SRR ) AT AR 7R A e
BURA LA o XA 5 i1 8 S AT A E 953 SR L ) BEAE 550 mT LSO SR =5 e 1)
UK, AR RTC AR S il B PR 45 S o IR L FNE TS R — A T B AN
TR MBS SO 1 A LT IO A e AR s R X . RS MR
SAEQCDYRH AT AA—FE, PRI REI LA o

FERHIC 5 — /N E 2 () foe ol S0 45 R AL AEpr <2GeV /elX Sk L5 3 AR s ARG 1 H
TGS, Wl 1-12F7n . R T8RS W HATH AR ML, DI A S R IX s
HARG T T B2 b RS b R TR AR K . MAE M B B X dlpr >2GeV /e, ARG T H
TR I B A R sl e G e, X LB R RS R ARG T LT DOk K
IS o 1 AR5 1 (I ARTa Bl A ANIR], A () P o1 2R 1~ RO AV 6] O 2 §
BURA —FER LA LA AR
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16 F—3 5l

>N 0-2 _| LI | UL I T 1T 17T | T T T 1 | UL I UL ‘ L I UL L I L |_
c — |
(<] L ® PHENIX Final Run4 B
5 @ PHENIX Preliminary Run? [ Jvan Hees etal. i
o 015 _
w " minimum-bias ]
S B ]
a | _
o 01— _|
N | ]

4 = | I ]
N ) 1
T C - 5
0.05— I/./" — —

- i 7 d ]

— ‘ —

= / L L] =

or . l l _

-0.05— -

0 B | I 11 | 111 I L1111 I L 111 ‘ 1111 I L1111 ‘ 11 I 1 ]

Y 05 1 15 2 25 3 35 4 45 5

p [GeV/c]

B 1-12: 200 GeV Au+Aufifd# A 11 E’Jﬁ‘ﬁl{m&pT EI’J ﬁh%?@?

15 2FBIMAFESEFKRIETF(QCD and Heavy Flavor Produc-
tion)

T ERZ 5 (e,b) i, AT A — HAOA N 2R 5 QCD HL i i) PLAR
TR iy S v A B (IR AR A T BhpQCDI s I Ty ik AEADRE HLE
TR, BB T SOE HR S A8 0 R AT I S RO S B AR R g L
PR ER S 50 5 R A K iR BUS W) UM, R, BRSSO BT AR X e
1 TR IR AR 1 B AR

Sci IR R 1, n] OB s AT TE A, ) DU R I R e
ACTE R PeHE . T H RTSTARIR N 25 1) 1k 6E JF AN GEAR &f M gt ol 108, Jm — Bl iR AE
PUAE 1T TOF FRI 4% 1) 4 B iy B AT ORI AL H o T8 56 45 78 I 18] 5058 = (TP C) i W
RLF 1 2 RE (AE/dx) AMTOF KL 3 A5 B, T AGIER 48 KHE 20 1 M ot 1, A
1M A] AAERCR I ) & IX T N ( 0.15 ~ 3GeV/e ) BRI K. fEHIBR T A6 134
AN 1 FE AR A WL ARG, ) DL 2 FHUT IR A IR 25 o~ e 3 A0 7 A 11 o 1 3
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[1, 2] (B 1-13}£200 GeV p+pM200 GeV d+ Akl ¢ HL 715 B B 1-1402£200 GeV
Aut+Auflifi ARG HL TR, T SCHE X — BB DX HE R R AE LRI AR R . 3X AN
] DU B S B PR 28 51 AR AR

! T !

| ' | ' | '
d+Au - e+ X

® TOF+dE/dx O dE/dx only

p+p->e+X

@ TOF+dE/dx O dE/dx only

2
107 — Bkgdsum — Bkgd SIm
---. y conversion --- yconversion
------- 10 Dalitz decay_|- -« TP Dalitz decay
n Dalitzdecay + n Dalitzdecay

(x10) |

(d°N)/(2rp,dprdly) (GeVie)
|

1-13:  [2FE: 200 GeV p+pF1200 GeV d+Aufilf 4 sk (4 L7 LA TS St FIOAZE =40, FEK: 4
I RIE 4 PR P TR R e 1

R Eik 7k, STARMI A T RHICHE X d+AuMAu+Auhlf 3 rh 48 58 1 1) 7 A= ki
Wi 1-1587 7 2], 45 3 tudefault NLO-pQCD T ) 45 B 32 K 3-54%, LWPHENIX FI{H

K2, {HZNLO-pQCD BRI T i) b BRAE L BeAT T 45 R OrF 2 [1].

1.6 ARIRIRBFER

S b, AR IR AT N AT R RL R BATIWT S OR SR TR (AT
AITFBe, W iy s O R A B AR ESRL 1, B Tt AR IR S s AR A e [
IS AR Rt B A BEAR AOAS I A D A% — A%l (R, BRATTAE HEA T A% — ARl ARE 1) () I 5
LHEATpAphitfE.

ARWICVEAIHAN 21 T UL R g i\ /synv=200 GeV p+p R R (T, o/b 45
RS 57k, UM T el A 7 5 v B LEARLAS B E p -+ p il 38 7 A2 1R s i 1 (A2
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18 F—3 5l

[t T

o % D°0-80% [x3000] |
) dh o ut 0-12% [x250] A
S O Wt 0-80% _
8 . B e 0-12% [x250] |
= A € 0-20% [x50]
N A €20-40% [x10] |
o) @ € 0-80% 1
Q %\ N BNg Y e4080%[2
-O A‘s 1
I— 2 ]
g 107] Q.AA * I
N 5. | K
>
()]
Z
N
=
prd
(qV]
©
-

LN
10% |- Yv© |
- — Power—lavTv fI\i\?\ )
10° | o Blesavelt v s
0 rz2 3 40
p. (GeVic)

1-14: 200 GeV Au+Auhlf 4P E)G 1 r7 4 i .
Py W TR SR AT S T, AUIERLA 6 T 1 007 AR K
IRENER 5 o = AL A i
A SCEE R HE W R

BT 5l 5

il

B AN IR B R S e
= STARSEZE P fR 14551

I BT T (NPE) 54047
HhEE. AT T (NPE) RGTIRZE:
FNE: ARG (NPE) ™ AR A

FEE R U UK

- 18-
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[ NYHIW NNYHW T T NYHIW T T TTT]
I Sys. error \Syy = 200 GeV 1
400 Au+Au .
B central 12% .
. i ]
o) i ]
= - n
o 300 = * * .
> n m
; [ NDo/NC€7
S i sys. err. |
Zjo 200~ d+Au Au+Au .
Zbo - minbias minbias .
O B _
100 _ -
B FONLL in p+p 7
i llHH‘ lllHl‘ l l llHH‘ l l 11117
0
1 10 10? 10°

number of binary collisions Nbi

n

1-15: 200 GeV Au+Au("F /0 Alminibias 341 ) Fld+Au(minibias -1 ) 45 1 284 b 1= AL T

FNE: AR,

-19-
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F_E HANTCESFHELNESE

2.1 FEXIBEEFXFIEVL (Relativistic Heavy Ton Collider)

373 58 P A7 0 i S S92 S PR AR N 18 B ML (TR PR RHIC) o H i 5 B

FEIBAT (M RE e m I X AL, e N SRR 3 v W s K YA Ak, 7 A e
U e o LA O A IR R PRSI e B, R AR 5 3 i AL AT P OB 2 N 5%
U

FHRE B AN AL E T AG Beh e, 17200048 i Nz AT, BT, 5
EVFZRHEGOEAE R X XU T 5 W AR S5 10 Sk J U I R A o 83 P T
TR RAE S5 74, )BT AN T A /N B S 7R, KB R I it
FL TS AL RIS B (1 1 AR B

[7] 56 [E] 9 K [H 5K 5256 % ) Tevatron 5T 1~ 550 1 AHEHL—H#E, A 18 F 2 7 0 AL
K& tH— RN 2 GO B R, AHR NS (Tandem Van de Graaff)  HZ
H A% (Linac). 343845 (Booster Accelerator). B F 0 AL [H] e Inek 45 F 35, FHR AL E
T SR SRS G R IR AL AR B[R] 2D g 2% (Alternating Gradient Synchrotron)fE Aid:

ANev. B 2-145H TRHICE B & K.

BRMEDSS:  TIOT0F K, RS LR i as . R A ko

-21 -
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22

ok
noﬁf'_‘—"'g'@"x
-
/-!I,
T -
(: 12 0'CLOCK
\ SUPPORT/
\ . SERVICE BLDG
\ s :

i EXIT QuIP
AREA

—

M. FLovp PARKwAY

iﬁ:*:gz:r

SUPPORT

o BUILDING
PHENIX~

I LLIDEH
CENTER
BEA
INJECTION

g A

AGS BOOSTER \w

TANDEM VAN DE GRAAFF—"
B 2-1: A i SO 5T S0 T D AL A %
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T, KSR AR — Yo R, A2 O IE AT e B g s
P15 x 10TV EE R I #8, FEPNZ24mte, SRR B

3 T WS B B T AR, A hE I S S = T 19864 S Al T 700m A 1) T %
TEM AL R G, AP NI 28 7= A2 10 55 25 1 0] 328 48 109 0 2% R0 A AR B 2 ) 25 in i
2%, TRl . BIAEE 3 BAE A 18 B3 X LI 2 T 5

BN s T R 60, I b A AR (] 20 o % 11 = 2
GENECE, H RSB B, AR () 25 o 2 A B N 3 A AR [ A
B (BLIP) ] . B Id & B EE AR 70 G4 & 7 o2 A DU B IR N 28 M9/ s
e s AR s, BEIE KRN 140 me

ATV XN — L85 Ia B T A 8 5 4h, I o PRl RO, XL
TR EL N S SEAR T HA NS RV R T T ARG N BE F 22 200MeV, RJRHIA
BE5RA o

WS AN AR R AR KT, IR 19865, JF T 19914 B
B 502 (AR N A RIS BB L R D Ik A KDY oy 22—, AR R KI
e g o, A it an B IR AL E 2 R, H R R T AR HE AN A AP L [0 T A
HUFREAT OO, 38 000 e A AR Aof F [R] 20 3 e 7 742 18 5 AR 1 3 L

B SRS AT 18 B B R L B AE M A, M EROR B R G0N A 0
T SR Bk B AT AL P R 2 I % ARE — 2D N, e Ik AN A 18 R 1 AL
o e R R AT, 1Y 5 HE U8 A0 AT AR L [R5 I A N 5 RO 197 R
¥, WS T

B HENSE SRR, S R GO Ay B R A R, e AR S
EREAN GRS . BRI, e B RL OIS % . BEASGSRAYE, BT RIE s
Ok, B FDCHE I =702 —, SRJ5 K B 1 AR 1A 2R AT AR R I 4%

-923-
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ATAC K E IR 20 g 4%: 1960 e /1), RER BT IR bR A330/CHL AR i 4L904E
A FEBCTH AT R BB AL, RS IR TR, A A

22T SR AR HE AT RPN s, A NIa s B2 2 e 3T %, R
JRIXLL R T AE AR SEIRAT 2 e, AWTHER I, H R 26 H99.7%, &
#1299, 274km/s, CLAIE BT P 0T AR R o 52 DAy BE A At ) e SCATAS 18 Hh Re X —
HEERRA AR, IR TR R e s A w AT o, X
RN AT AATE S SR =X B WA I AR B AL st o

ATRMRHIC: 48§ KA AL [0 I & o ik B fe i I, B AR
TSRO ATRIF R IR e o AFIX 4% AR LR (1 2 AT — A B P e s il it o0 X, —
SN TR ) A DU AT 51 45 2 ARG 18 8 AL S — TR BRI, ) — 4R Il A 0 I Jd
AR BB - RHREHL IR 26 [N BE PR B o AHRHS T B AL 2 B AR — DN IBREIE S, {7
THUR3. TRIR. BRE N A PIRANEIE, rR A 18 R T AL A% [ e R K
JK3. Okm, B ARGAE I 23 S A s 7 1) BA AR R BRI s 5, AR LA
FRE M6 AHAZ A F s = A R

ARG SR G AN 18 F B 0 FE LR ER bl B A IR e
GBIV IR — FEE LR R . BN TR SO R VF 2 R 5 & S Wik 2
W, WAV AR, rp R AR U T K T A T RIS AT
o GHEENL FE S 1740 SRR, B I 2 T 268.65 8K GE, BIZAXHRE4.5K, It
I AR A (R LB LT o S A A AT K5 1 M A7 1) A 28 R ER SR x LIz )
PR 8 R 75 10) o RN 18 T B9 1 R BLAE A P — SR A LR SR 5 | L 1 AR, 43X
SR R P ]l — B AT — RSB BRI, RN SR 4

A AR XS 18 8B 7o AL, BT Ar DU BT T I B B A 7250 GeV, S8
4% 10% em™2s7!, G TAHZT100 GeV, SEIEN 2 x 10%0 em™2s™ 1o AR Bl A )
YT

- 24 -
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D @@ ATkl B 7 (Pulsed Sputter Ton Source) H 1 H () 62 J 1 54
JIN3EE, G P A <6 TR ) 4 A3 HL s T AT AN S A7 H A 1 4 B I s g
FMHF]L5 MeV: 20 i FRIB 8 (B TP BR8] A4 5291 1 H ik )
125 FEAFE A BLOINER, KA MeV/ulfi b, RGBS, T
Jra AT A +32e 5 JEAIEORAY, MNIEBFEE N5 MeV /u; HE—DREHFH] +77e , R
JETEN SRS ARG L R0 Id s, 8 7 RANIE 2)10.8 GeV/u; o —IKHTHE, H
WS E] +79 : %, BTEAZIRHICH N, M2l &6ehE.

2) T FLARMERRE ARG IR £ 200MeV; A N B M SR S U T I ARSI
A R A0 I 2R I i A E N BIRHICER Y, i 21 i s e

20004 F20094F 2 ], RHICT & Y47 79.2 GeV, 19.6 GeV, 62.4 GeV, 130
CeVAHI200 GeV R fJAu+Auhill 8 52 56, 22 GeV, 62.4 GeVAI200 GeVI#Cu+Cufhll ## ¢
K, 200 GeVHIp + pMd+Aufilf 5 SE5K;,  BL 500 GeV R Hp + phil i 525 . 3 2-145

T RHICSZH fr]— L F S 4,

Top Aut+Au /s 200 GeV

Top p+p /Syx 500 GeV
Ave. luminosity (Au+Au) ~2x10% cm2s7!
Ave. luminosity (p+p) ~4x10% cm2s7!
Bunches per ring 60
Ions per bunch (Au) 10?

Ions per bunch (proton) 10t
Crossing points 6

Beam lifetime (store length) ~ 10 hours
RHIC circumference 3.8 km

£ 2-1: FBYRHICSZE B H S5

AFOR V8 R X AL RE Rt o 1 e e I 2Dl 199,995 %, RIS B S G hE
fig NS R S B, R IEA N IS IR AR IS AT B RE R R 0 R 1
Ble

- 95
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2.2 RHICH HY %2 5E & 12 35 R M 88 (the Solenoid Tracker at
RHIC)
FERHIC L B I A N A0 $i i, 3L rb DY A 0 f o e A7 1% A . e AT 0 o0 o2 4 1

A6 - 0047 B ISTAR, 8 : 0047 & MPHENIX, 10 : 0047 & [IPHOBOSHI2 : 0047 &

FIBRAHMS.,

5

STARZRM £ 7& H fTRHIC LA T2 KBRS 2 —, B EAPRIR R e % A
oA EAE Y BRI PE S BAR S HRQGP ARG T . B R BLE e B R AR,
R REL oy HERE 1B i, DA SHERA A ) s DR BERE 1, B X DI T R A A
d MRS TR SE, gl LRI 2 A i, 25 Rt P 5 I 142
HEE.

2-2F1 2-373 7345 T STARGM G B AL AT 1 o AR PR EERCR, - s Y2 AR
B BB ANERI S W 2-2,

GATSE /Y Silicon Vertex Tracker (SVT)

FEERA A A 25 Silicon Strip Detectors (SSD)

IS ] $E58 = Time Projection Chamber (TOF)

R IR T ik e R A Central Trigger Barrel (CTB)

AT T) 0 2% Time-Of-Flight detector (TOF)

R LR R RE A Barrel Electro-Magnetic Calorimeter (BEMC)
VATS Magnet

PR Muon Telescope Detector (MTD)

Fx 2-2: PR AT H A

AT S A1 i i vt R DX R 460 245 T 2 2-3,

2.2.1 B8] ?ﬁ%ﬁE(Time Projection Chamber)

I TR RE % (TR K- TPC) [66-69] A& — R TR RIS, & AR KA R R A A

- 926 -
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Silicon
Vertex
Tracker

Coils

Calorimeter
Time
Projection
Chamber

Trigger
Barrel

Electronics
Platforms

Forward Time Projection Chamber

B 2-2: STARHKIN G REUE

MRPC ToF barrel MTD
100% ready for run 10
o

ICOmpleted
Ongoing | | R&D |

2-3:  STARSZI BT PRI % A 48 1 1 P

HLT
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T Ie) B[R] 45058 = pair of radial-drift Forward TPC (FTPC)

i ot FELG B E A Endcap Electro-Magnetic Calorimeter (EEMC)
6T 2 AN 4% Photon Multiplicity Detector (PMD)
WPARI 2% Beam Beam Counters (BBC)

£33 i Zero Degree Calorimeters (ZDC)

JEETH R 4% pseudo-Vertex Position Detectors (pVPD)

R 2-3: U JE PR DRI

B RO e A i 1 R B 2 B, PRI AU TN AT Al il (2) (R A0
Wit 2t b 7 R XN, e b AR -, AR R IR,
I g i B EH RN R AL, A2 AT B S i BOCOF AR BAT A A IR RS B
Bt o IXFEAT R AR I AE - P 1] A B 0] i s PRI AR 45 Y, 2 5 I A R ]
TERRS I R4 ), SCBL AR ) = YR . AT W R KRG g T A] DA B AT
ASSRL T s, (R T A R R R R R, S T AR I R 2 ) A
VE

IF A T TPCHRENS RS 0l b I HERE 1~ 75 I DX W) = e B FIdE /dx (i, HATIR &
R IR RE T, STARME 1E PO R SR 2 o 1 2-445 i T STARK B = (1R &
K. B KNb42m, NRK0.5m, SMEh2m s O, SE SR G, E
Y\ 1) TP CHBLE A Y 1) — > B B I (cathode central membrane, CM) 43#1 24 45 74 i ANV
BoIX, IR e 2928 KV o AR R BARK,  Hbh 1 o 55 52 HH A4 20 AR K AN X
PN A AR M — MRERR R Pro RS UM, TR B 90% G U 10% 1) F e
M9t 2yl 2mbar BEASRI S AT LA o6 VS D ERPREE: |n] < 1.8; Jififfi: A¢ = 2m

[70].

FE TR RE T 005 MUZ- Ao i b= Rl ks 1, B BT E100 MeV /e LLE,
R R AE R N ] B =N, R SRR G R e A R IR R RE R . AR
PRAERUR T, i R P AEIXFR AR R K RE R R Z100 JL keV /eme AIBEAEEEA |
ATHIEEAE (~ 2m) LITRER AR KLY N LA MeV o IR 8T RRE 77 A1 1Y) L7 IV R) 55 4
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= Sectors

Outer Field Cage
& Support Tube
Inner
Field
Cage

Sector
Support—Wheel

B 2-4: STARW[E#EFEETPCHI~EH

(KIBEI7 IR 1 L 5.45 em /g s PRERAS T L 17 PR S B80S o K LU A% 1) VL e 2 A FH A S
BIBIORIFBeMFR T

2-5 1715 A IS R) 5 56 5 (B WA TR N 32 tH R GE ) o0 Ao INFIA) P58 = B R 3L AT 24
PR IX, REL A 124N BB X XA R 2N e B AT 144,000 5 H
T X X A S, A3 2HFE N, R I3RSy, I 45AN
ke s, Sy ikl 72 N PG N, 24N E S . BN X
KNFHEAMIE, KT F R Rl e 2, B 3000 st i i AR B B35
B AN, R BRI R BT AR BT 2.85 x 115 mm?, R ER IR i T AR
6.2 x 19.5 mm?, XFERBCTE AT BLORIE RIS 22406 1~ ) 22 S5 4UR K IR 8 45 HI AR B )
TARIE T HER o AN BTN AN B X B R G AAH R, R Xt R ST
AL 22 F % (Multi Wire Proportional Chambers, MWPC), i N3z H X A& H 4% &

-929._



30 B AR Al S G A

QOuter Pads Inner Pads
6.2 mmx 19.5 mm 285 mmx 11.5 mm
Total of 3,942 Pads Total of 1,750 Pads

Row 1 thru 8 on 48 mm Centers
6.7 x 20 mm Centers Row 8 thru 13 on 52 mm Centers

Cross Spacing 3.35 mm

/ 600.00 mm from DETECTOR GENTER

[ — o ___h L -
E E gy
E E E [
= E P
o bt o 87 x 3.35 = 291.45 mm
g 3 o
[} w0 I
= 1] L
. (o)
x S|
=
¥ S E | 2 J
e l 3.35 mm CROSS SPACING
| |
| |
L —~| |— 48.00 mm RADIAL SPACING
—= | 52.00 mm :
6.70 mm CROSS SPACING
|- (7 % 48) + (5 x 52) = 596.00 mm —
20 mm RADIAL SPACING~ 1= 1271.95 mm from DETECTOR CENTER

T 31x 20 - 620.00 mm

B 2-5: TPCEH X A7 K

WA BB XRTATAE WR 22, — R, — R s s, e L
R, AR RAR R IR AT DU SRS SR I i 3~ 56 55 IO AR e i e, e 2 i 45
R LA HORE 7 RS IR, AR S AR RS TR T DUAS B L B AR R A, RIS
LU, mln] BAAS 257 FORE A2 I TR B = P AR o R 338 HY WL 252 A 5 A A 2 )
PLZ HEOCHR [71]6

] 2-6 2 1 T I R] 3655% 2 F 1) Au- Au o RESRE PR RE 4828 o 7145 2147 FUORL T 1R 47008
Jo, ATRATHEL AR M R AR, S5 el R e s s, R AR, W]
DS ESNAiipSEr/E

g b, Ay R AETPCHIRE R 512K 1) LAUM] Bethe-Bloch 2 s{#l &

dE 722 2m.y*uiE
<da:> = 27 Nor2m.c® pAﬁ2 [In I M og) (2-1)

X, ki (Ble NS, B=v/chRLFIEEE, p A A TE R, Nooh B4R
IEDEEL m TR, re = & /m NG TR, I, 2RI R T
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B 2-6: AT A 50% 5 HE 1 Au+ Au O FR 4252 B

o

K, ANSEIE TR, v = 1//1- 32, DPBMER. Ey = 2m.cB?/(1— )&
VR 5 K T B il i o

2-745 Y T AESTARKITP CERI 25 il 5 20 1) A R AL 1 1) g 245 2% (dE / d ) F1Bethe-
Bloch AF VAR o (AN DG ()5 0 I 25 S5 045 AR [ R 2R, 56 I PR € 2k
AR I Bethe-Bloch A3 T HLAE), B TRIE MR AR T, SO0 AR A
A S Epr /AT 0.8 GeV/e I, w1 KApHEHARRREREL, Kk, ExAZ)ERK
[, AR AT L AR L S TR T

B XTdE /dei) i &, oK) %00 0] BLIA Blpr ~ 0.7 GeV/e, pHlr, K% 1A
Flpr ~ 1.1 GeV/eo XT3 7, HlUNKS. A, B84, Lk
#0.3 < pr < 7.0GeV/c; MTaEERR T, HlWK* ¢ A, WIS T 5 S m ]
LLEEpr ~ 5.0 GeV/co
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dE/dx Vs. P |

12

E

o

2

& %

s [ %,‘
@ ok S

ig T pGevic)

B 2-7: AR TR TPC AT AL Rk

2.2.2  KITBTIEIERMEF (Time of flight detector)

FERL T ) BRSBTS TR Ty gl o I kL1 AT I
[B) ] DA 2> AL T € S [ b 7 i, d s n U 7RSS . A e R T
fESI T, TSR 2 A (R E R R LA+ At i, AR N
LSBT HZIAT20000 ), A T PRUEBREAS B CHRIN FAT AR 1 o A7 R (R bL 1 PRI 0%,
WAL SR AT I IR 2% (877K . TOF) [72-75] HIVF 2 /NS e BE B AL R HAT AH > 1) 7 5
A MRYESTAR SR HI BT, 2K AT TR BRI A8 2 64m? A Refini—1 <n <1 K

PEEVEE, WA RIT R A6.3cm x 3.1cm, NEAG 24500 AN H PR IT .

H#r, STARXE H H132/> 2 A B BH 4 A% % (Multi-gap Resistive Plate Chamber, i
FR: MRPC)R G CATIS TR AR R G o e AL T I [R5 58 = FIARAR o fd B g s 2 TR), EH120 77
R ARPEPIILA60 T . MRPCZ —FoBi B U BRI 2%, e 4w, M e, JfF
REIk RIR L AR DB NN (8] 73 HF,  A20034F LIRAERHIC-STARSES: [ D)z 47 I 3k43
TR 1 S K
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MRPCZ H1_F N P R ARARCRT— 2P A T8CE (R SBSBAR BS, BRI T F = Bt v LT
££0.2-0.3mmeo A2 1 BFE AR I 1 v FELAE: PR AT vy P AT, i BT 1) A2 BB AR Ak T
FEEMAL. AL M 2-8. BT B TS Mt il &, T Rl 4% i) R i

honey comb

1 PC board

pad

clectrode (graphite)

glass

! i

[ 11 ]
e L I — i
$ 1.3 74 8__” 89 94 Position(cm)
1.1

0

8.6

& 2-8: MRPCIHAL: MR =IKIT

X o Bk S, 7 R N AR R B B L R TP SAR S A R, JF A S H,
W b= A m] S A
MRPCZ i3 HH2x6 AN #7170 RSP A3 1emx3em , #1352 H 9 JG6 2 [A]

B 3mmfr) [P, BN 28 1 R B AL R 20em x6.3cm , A5 W& 29, A BE IR R

! Honey comb length = 20.8 cm
clectrode length = 20.2 em

pad width = 3.15¢m

pad interval = 0.3cm .
Lt ihld— honey comb thickness = 4mm

(not shown: mylar 0.35mm)

outer glass thickness = I.lmm

————1&'® :
—Pnncr glass thickness = 0.34mm
_ .
. gas gap = 220micron

- -

= —=—PC Board thickness = 1.5 mm

inner glass length = 20.0 cm
outer glass length = 20.6 cm
PC board length = 21.0 cm

2-9: MRPCIHEAL HRE KL

~PA21.6cmx8.9cm , JEEA1.2mm , HARR _EAL DL — E B ZE ) ~8x 105Q /em? 11k
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A kg R AR R v P AR B o PR B e B AR 2 TR) S — 220, 35mm J5 ) 2R IR T 4 2
PEAM L FEAR 2 (A1 SR TR A 19.8cmx6.8cm , 0.54mm JE [N JZ B3 . BEFES 2 [0 EL420.
25mm 1) J& Je 2253 B I 6 A 35 5 SBR e R B IR BB AR, /02 Y B AR BR SRS LA 6mm 5 ()
i B . MRPC T B 38 1 4 BB 20 8% 1012 Qe S A AE — AN B AT
Hal LA KRR MIOACoFs H + 5%SFs + 5%iso-CyHiglR G K K H L PR <Ak
IS Fe N T A M3 (77 4, B RMRPC TAE/E IE LS i Ak . Al o
TCHR L H L A AR RSO R, RS RN, — BT T R A T A
FFADC, 53— 2 B % 3% 2 () B F #eddi /- TDC

2 T —
A «» 1000} 1.2<p;/(GeVic)<1l.4 |
<
>
S soof |
P
e 0 - AN
0 0.5 1

Mass? (GeV/c?)

Inversed velocity 1/3
I

IR T MRPC-TOFr d+Au @ 200 GeV
NERA | . | . | . | . | . |
0 0.5 1 15 2 2.5 3 3.5

Particle momentum p (GeV/c)

B 2-10: 200 GeV d+Aufill i TOF I & KPR35 R {31 50 (1 8) B sl R AR 1 58 &

Hi T EISTARG 1 4Bl (1) K 2R K AT I (R 2R 00 &5 (TOF) 8 v iVa Bl - MR R AE
Il < 15 Jififfi A¢ = 2m. WK 2-10FATATLAE QAT IS TR] 2R 85 A5 5l 2 X ek
HA MR PR 75088 T, AR KA1 s 7 15 5 N TPCHE R 190.7 GeV /e i
#1.6 GeV/c, JiTFHafrFIERMMNTPCEINIIL.1 GeV/chmEI3 GeV/co
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2.2.3 #81A B4 & 88 2% (Barrel Electro-Magnetic Calorimeter)
T AEA) P S50 T 5T 75 SRS B 00 e S0 vh BE AR 3 AR I W) R PR T Re S

Top megatile
(8c21)

Back plate
— Compression plate
"4— Pb-SC

“—— Shower max. detector
- Front plate

REGION OF INTERACTIONS

B 2-11: ERERS A Cz In AL

R BE PRI AR RO = REAS (Calorimeter) o H—F %8 ik A JFUB 55 40 2 ] (¥ AH 1A

M UKL RER Rt LR BRI AN [R] I A A AN TR AR REAE T iR T 584 H

AR F e T B AR U e A AR, TR IR T B RE R AR NS RL T R RE
EARIELE, WO AR R B R AA E KL T 1 S RE

Hifli fE fE#% (Electromagnetic Calorimeter) SRR VH4HS, A F~ eSS AE N i

S A R TA S T I B, I R R AR R IR Gk T DTN BE R, 19 By Al SR 1 fE
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B Ay et AR R 1 5 I E R SR 1 K T EER 45 o

STARIKI IR HL A% 5 BE A% (BEMC) [76]J8CAE IN ] 58532 S (K 11T, F120 Bk 4k i o s
B, K293cm, WE26em) R REAS LA, BRSO, RIS ) L RES A
Hn| <1, FGMERITUER: Anp =1; A¢ ~ Lrad, TEAEH Y415
MA0MNEIT, BN (tower), 0 71 EAT200N; ¢ J7 i EIAT2AS, T DUEEAS AR LG

AEAS 4800 IE . I 2-1145 H T ERE A s C i m A I .

AR FEL 0 RE % T Rl A B R SR DA A A ) ) JBORE 2R P 7 0l A A U e

e swata| back plate-carriage interfaoe platc [

— —Scintillator tile

R | BUBS T Rihiles

iA.L.‘l'I R L i e B cA8 ae 88
[ LI.»JI i O N

[T W WO e N TWITTY T W T

Bl 2-12:  RLAESBIHG IR % i

2-1245 T B REAS BT U B G0 00 ) i ], RSB b g el AR S B SR Y B A
PR) A3 HEE AR S T K 240~ 5 S B2 P 8 SR AR R PR 25 (shower maximum detector, i

-36-



S ie X 37

Fr: SMD)ZH . HiAARIE X 2 H20/25 mm JERHHR, 1925 mm JE I ERAEHI2)Z6 mm
JEEFR DN RRAR KA o RV JEE (1) DAL KR AAS A 8 () 3 A7 — S TIURAES R D 28 (preshower detector), 1X
AR 5 AT LA B BAT ARG M DX ) O Fy, - DL S LT AT 1

r AL B0 T NS B R B AR N, AERRS S b A A REGORR R AT R A
RGN A IR B RAL,  IRGE SO 7 298 R M e CERINSRARD , R rfeR
DURB B IE Pt e 48 7l A ok v 25 o BEARPURRAE A A o 1) e e JE iR I R 1 (B
B HUB S S A HORE J5 BEMTEEIN T AR JE R, IR A Jm de A, ol U] 52
iy — R BHE (MC) RIS RGP 1 1E B R A% T RE RO A, Rl S i 208, A
T 0 A R B L PR A AR PRGBS T O T R RE R DI A E B R,
SR NS L 8O T I RE RN

2.2.4 IRIKFE SR KRN 2§ (Barrel Shower Maximum Detector)

2% Elecromugnetic .~
it Shower

-------------------

&Back plane Front plane

B 2-13: AR OCHI &S 02 2 R 7 2
STARMIIR HL I 52 AE &% AR 41 73 4800 M4 3% 510, (HIEREAS S ITHI AR (fEn =
O, ~ 10 x 10 em?,  HLEEH nfEL AR IR K) D3RR A U ges 1 RS O T /E
ROy, BE I I A RTEARAN RS K —F X TR, /5 5 R i 28 ) 23 R R
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S5, BTG IN TRPIRAES RN #5SMD o

Bl 2-13%5 H T AR Bk 18l SMDRH T RUZ B, AP OLIIE 228, A7 T
EAZ A RN Z S ot A PR RS E, AF ST PO AR -1, AE e ik
W5y oy A AL T MG T A R F A, 5 OX A5 T IS, BAME T LA 21— A
T3 T I 2D ABRT A5

PR BB RN 2 — Pl R AR ORI E B H s o A b ) AR 2 A 4 W
Jil), HE5. 9mm A S TE , 5O P 58 22 W P S8/ IX Se (5 b e AT IR 1 1
5 DT IE LU 22 B B TS BOR T P A i A sl fer, — PSS 2 R H, A
B AN 30MEIE, ey, oJ5 IS5 0.0064, 0.1 rad , Sty i) (%5 4 A

FEs M EES 2T, %8133 em, nEEE0.1, ATToUT A .

2.2.5 FHAAYERNEE R4 (Other Detectors)

Wtk STARTRN G HIMEER R LT (772 — PR e HEER, 1£6.85m, W& HAE5.27m,
SMEART.32m. WA IT ), RO BLR IR0 5T A sttt . 4 PR 1 57 I IXA
Dyt STAR ARG G2 BRI s HORE1 AR BR e SaZE , - iy vl AN kLT (R Bl
DUAE, STARKIMAER TARRA =Fh: alilly, B2y, M.

SIS 6 B 55 (TPC) S TARM - BEA A HE IS, 2 T BB b I
SR T ROEN RS B TATEGAE L T VRO . 0 7 I R S 1 e
B R T, AT K T 35 % (FTPC) [78) o 1 T A AR i i, A1)
AT BRI ERE 2.5 < |n] < A BRP (08 T

W ERARE PR A% Al R T B AR R R e TSR 45 (SVT) [79)
AR 2 PRI 45 (SSD) [SO]K 58 /o ek TH A 2RI 25 2 H1 216 SR ek TS TR 2 70 = 2 2282,
EATEE OB Ze R T, 11, 15cm. FERLACIRIN S F B T 55 DU J= P AR 0 R &
B RALE B DA Z R £ N 23eme RGN S8BT S5 AL REAN AL A, AEIRPREETT R B
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PRI ) ERE L 2 |n| < 1o BT RELR DN A% B AL AE b0 I EE B ARAT, A 45 i 47 Al 488 T i
MHIIGRA (A, 2, QFF) PP AR IR € A7 AE 5 1O i o BRI 2847 25 171K
PR R, EE RN AR W AT ok TOREROE T S B BAZE20084F 384T
RIS o O T Be A S (R B A 1 R T R, STARIEFE VR i
AP RE T S AR 2, A T I 5 2% (Heavy Flavor Tracker, HFT). XN (4R 2%

W23 FERR AR R 25— I Bl T A TP Ol g Y JE BRI 28 2 R 1 A= B b A

HUME R AR A% STARMIATIR FL ik B A% 3% (BEMOC) JRCAE ) 17) 552 5 i AT, & al A
B AR BT AL A, AR R BE T ) L B BRI X)) EREAE AL By < 1. o R R AR
FH(EEMC) [BUE AR Bl i G AR IO AR 78, 78 54500 A, AEMEDRBE Ty 1) B PRI X
BN < |n| < 20 $dlT, WA RER X SRAE A s a1 ik 38, JF HO 4
T p + phlf v n] SR R ) S 3 S 15 GeV /e

A6 F A FERB A 76 o o5 v it e 28 AN BB o5 1 Ao X 4k, STARZ2 3% 1%
T % F R 2% (Photon Multiplicity Detector, PMD) [82], "B 7E & B & 5 [y b #890 [X [a]
H2.3 < |nl < 350 IXASERM A AT DULE SR K 2 B T R G T IR 2 B0 R )
Iy e LESEINAT I K X, STARZEE T 53— MRIWES 1 a1 48 I 2 (Forward 7°
Detector, FPD) Kl & iy tR X B 704 7. #E20084F, STARZER T A S /5~ 4R 00 2%
BT 55 A A K TH (Forward Meson Spectrometer, FMS), R/t 20 J6A0E — ANk
(RIPRI S, e AT LA e 8 bR 8 g 1) BRI R AR BEFE X RI2.5 < | < 4mysh Pk T,
Bz, nbliJ /.

pRIEE AR CATIN TR PRI ERTOF 5| N Z i, STARI AT Mt p 58 1 4800 25
ETOFSI N Z J5, STARAE®H M AR BN X (0.17 < pr < 0.25 GeV/c)[WukE T
h TR iR RE ), STARSR T — MO8 M pds + 4K Wl 25 . Muon Telescope
Detector(MTD) [83] o p R &5 M1 K AT IS ) £ 25 AR B ARRL, A HAT S0 K0 3t &
Gto AL TSTARBAERIIAMER, Ge M ri i 2 e o5 FIRE R A BH A H 7~ R 1o R0 25
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40 SF ATV Ll g e

CLAAE20074E IR AR 2244, JF HAgATIRASE «

fuh BRI 2E  STARMNA I RS [84, 85&— M N 10OMHz MK &g, JRHE
JE ) P PRARN 25 5K Sy — 648 ) AR B BRI 28 B = iR RGeS 5 I PR
AP RN A (CTB), FM s At (ZDC) MR 4% (BBC).

&
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F=F STARLIGAHAIRFE7

Sl IR R 1, n] DUE N Hsk AT E o, thn] DUE IR AR IE
KIHE, W&l 3-1578 . H1F H BTSTARRINZS (I PEREIF AN REAR b s ol 708, Je— iy

v
e
-

/T
7

B 3-1: HIRE TR

IAEIAE T TOF 800 &5 10 5 Bh iy BATBOR AL . Tl IR & AE I T B2 % (TPC) Hh o
HURE 3[R L B REE (A B /dx) AMTOF R 3R A5 S [86], T S BR 46 0 (K182 5ik -
MR AFERCR B S X A R ( 0.15 ~ 3GeV/c ) fEHLT2E0I k. EHBR T MO6 T4
AR R 1 3SR HL AR A, R LA BT A R 225 e~ A A 7 A R H 13 A
1117 S HE H X BE DX B AR5 1 AE AL A5 S o
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42 o — 5 STARSLE IR 128031

AR EE A THE  EAGILERHIC Run VIIT /syy=200 GeV p+pXiffit o= 25 1) i 1 DL &
T /o BRIl /e 7 S U7k, S T B R A5 (dE /dx) 23 AT Mg 5
TP Aim?, A5 BIERERE AR R R A R, TS A R R A T
P AR I H O/ KRN i, HRAFRunVIILE # HL T (inclusive electron)™ #il.

FHBR LT SR R AR SR SR R TR PRI

3.1 SEIGEME M EGFIE (Data Sets and Cuts)

3.1.1 FEHTHIEK(Event Cuts)

720084 (RHIC Run VIII), STARWKEE T K& K T/sny=200 GeV p-+phil 4 1) 55
5 % ¥5, BR T zerobias, bbe, mtd% il & (trigger) ) LLAL,  &H L [T ATOFE & 1 fil

4 1 . ",
','f\r = pﬂ“‘ﬂ

& 3-2: RHIC RunVIII STAR TOF tray ID (76 ~ 80)

K, toftpx trigger, XM T AE20084ESTAR K AE KU AL T 5 Setray (br 5 M763180),

WK 3-2fin, HAWERDNWEZE. EXANMEETAET, 20FH K75 M
RKpVPD H.[FI 45 £ /DA — 420 i P TOF I 5 ~ 71M (million) .« AR 55 /M i
L fil & (minimum bias trigger), toftpx il 23 ¥ p— M #EK - (enhancement factor), K%
4.5, Wi 3-3 Piox.  Run VIII TOF M AR (TOF Response) L€, 1E90% A
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Enhancement factor

Dataset: p + p bbe (BBC coincidence)

Trigger id: 220000

TOF trigger enhancement factor:

| vertex Z | < 40 cm

4.50+0.03

™ x2 I ndf

Prob
p0

381.1/699

1
4.496 + 0.0301

| . | L I 1 | | h L | | L x10
9044 9046 9048 9050 9052 9054 9056 9058 9060 9062 9064
Buy and register sof tware couteurt:H\[-\‘alqedsz
&l 3-3: /syn=200 GeV p-+phll4i ' toft pxfid & 1) 455 A -1

AT, IR HLHEICR E nE

TOFHRMZH =

KA VR WS TN . B 3-470 B 45 8
21 (5 ~6% 1]

Lk

I TPC, 3 HAETOF, BEMC_F 5| 1 (K9] 54725 %

GE L

H bk

ﬁTP&-ﬁ$TOR;#afBEMcL@%@m*MEmMIwﬁ<&U
o K 2 2 ] f 55 S M) 9

R R AR 3-5, XAMERNACR QS TR FES
HTPCHITOFRR, #7 &A1 [ FIE M TR R RN o

@ . | X?Indf:
5100 (— Pos
o Signal_Constant:
Sgnal + BKGD Signal_Mean:
— Sgna T Oggyt
=+ BKGD #BKGD_Constant:
#BKGD_Mean
50 e N |
| vaDiff | < 3 (cm)

BKGD/(BKGD+ Signal):

6.030 %

100
03523  +1.0167

13

373829 11697
0.06999  +0.07022
265844 +0.07566

153/179
0.912122
048 £7.369

3615 +2.4029

& 3-4:

R SRS A LI & i SR R PN

10

15

20

vtxz(pVPD)-vtxz(TPC) [cm]

PR AR I S HY

TOF response

1.4

13

12

=
H

[N

0.4

oA, W 3-6HT7R,

_[x27ndf 142317

= Prob 0.9849
= po 0.2577 + 0.01405
E p1 3.171#3.111
= p2 -0.003127 + 0.2761
= . A {& I [
= L R
E Ll | Ll | Ll E

0 0.5 1 15 2 2.5 3
P, [GeVic]

B 3-5: TOFHIHM R

fill 4 f FEAE P AETPCH L

21 demilt, B EHZ138cmib O 4T T 68.3% K S F 5. h4Ah, BETPCH LZ155cmkhb
H—Nmm/E,  H(0.22% % 5 K ) i Ik i A SC 48
AR TFA G 0T, T ALERERE Sz, A48 A

2R,

SRR T

Hdb =
H 5%

- 43 -
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44 o — 5 STARSLE IR 128031

@ 10° %2 ndf 2200/ 397
S £ ™1 Prob 0
G 140— Constant 1.439e+05+29
C Mean 1.409 + 0.010

= Sigma +
120 g 38.29 +0.02
100} —
80— 7
C i ]
60— / \ ]
C J \ =
C / \ ]
40— -
20— |
Coo | I IR RN AN .
900 150 50 0 50 100 150 200

Vertex Z from pVPD [cm]

3-6: /snyn=200 GeV p+phiifi Flf4E 7 1) 53 A

BEAE L /N T40em( | vertex Z | < 40(cm) )IXAN G AR 240X 543 HL 15 5t

Counts vs Vertex Z dedxVertex

Entries 2261

! Mean 14.53
. |RmMs 6317

|

| %W +Hmﬂiﬂ‘ﬁ*ﬁWﬁWﬂw{W{mM? |w

R

A I P N N B B .
-100 -80 -60 -40 -20 0 20 40 60 80 100

Fri May 16 10:06:34 2008

4

3.1.2 12Tk (Track Cuts)

STARSRI 7 b 5 (K bL AR AT IR SR A, —BlARZ 42 JR 1232 (Global Track),
o3 — M R] 4R 42 728 (Primary Track). 33 X I [a) 35 5% 5 2R 00 1) 1K) B — 4> sl 2B 47 18 e 2
WA, A3 2] 2 R AR, TR AR () 5 L AL A AR I Al R SE k. fE 2 AR
S, R AR R i £ 3 Al i T Al T Y fee 450 B (au distance of closest
approach, DCA) {E— MR/ PRIYE B P A8 70 R N MR AR T, B B W RR o AR AR
ES L
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Primary
vertex
X..
g Negative Positive signed
X igned Dca Dca
contenta-images2eps.com ’ co|1tenta-imatles').eus.com
3-8: signed DCA 1) X B 3-9: signed DCAHUE AN FIE HL

fERun VIII, B FTOFEFGIR/NFIFERZE, BrLIAIA 68 H # IWTOFfit & 1) %5 i
SRS IR R, T B B HAh 4 1, signed DCA(fAiFR: sDCA)RlvzDiff(ZH {4 filf 1 5
RAZ I AR R S AR R A T S Z ) LB 1 22 5), A JRi AR b v i e HH X 242k . sDCAFE AR
WX TAEREEMN T IIER, BT ERER, eiEn] LB RIS 717
o

sDCAR /2 DCA K 5k ¥ 8w J7 [ B 8 s 1 gk, KR 3-8, 4 RERMH
Biffi, sDCANIFEAH, W M5lifm, sDCANPESE, W 3-9 Frn.

e 3-8H, Rk T RR e Lk R R 1) P T 2 R 242, o b1 O 1) R AR B 5 Al
RETH SR BT, T LAHE N DCA LA I M faj s e =

pr pPr
DCA= J(-ET )24 2 9
¢ Gos” T " vois (3-2)

N TIAE A RHNERYE, FATHTE T sDCABEAE B s AR I24E K 3-10,  EIToB (4
ser=48cmity, sDCAMRTFEAE, W LUE M XA FAAEMRE S — Ay B DY) & o 78558

K% b, XANXIESETPCH A AfAE (Inner Field Cage, fijfk: IFC), J&17afEX BB
BT, TG 75 5t (Photonic electron, fj#k: PE), THIRMNIFINPES 5,
PEBATIIN T — Ak B 264

pr pr
DC A,y = 2 4 302 — , 3-3
N V/Q1015) + 0.015 (3-3)

ilsDCANFsDCApaz, I HKT - 050X MME HsDCARI 2 HERYE), LK HTPCH
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46 = STARSZEGH ks 1 %5 51

- “IFC curve (calculated)

signed DCA [cm]

. SDCAeut

101

H T S SR

P, [GeVi/c]

Buy and register software contenta-images2eps.coni

3-10: sDCARHFE 1 n 8l AR L 1 24 1]

FIREIFC, # N S AR (TPC Gas)fl 4N BE(Outer Field Cage, fijfk: OFC)HIH T X4

ZAF AR R AT DO 3-11 19 BIARGF iR o X 9K B2 JATA AU STAR SR I

w _IIIIIII TTT TTT IIIIIII TTT TTT TTT IIIIIIIIIII_
S 25000 -
o — —
O - -
20000— 2 —
- S ]
fg © ]
.28 ge H H —
15000 o simulation ]
IS ]
e -
g ]
10000 c —]
O —
N o ]
5000 = -
TPC gas .
0 111 111 Im ’J_I—I_“—LI 11

0 20 40 60 80 100 120 140 160 180 200 220 240

rDecayVertex (cm)

contenta-images2eps.com

B 3-11: 675l B A 7] 70 AT

AR, GEANT, Mr)— AL, FRATRILL K Z PEHS & Mr > 30emF76 H,
. IFC, Gas, OFC/=EM), b E4MF, KisiX8PE, ) F KGR M —E0k
H W E (Beam Pipe), %82k (Wraps) 2 (Air) B F T 5t

- 46 -



S ie X 47

K] 3-1245 H 119 /& HpVPDE H 1 A4 Alf 48 100 A Z ) AR bk 5 B TP C e HY 1) 428 3128 Js 4 Tl
HZIATE Z B R, &2 KR EveDiff. WET e LLE T, HIRZ 257
HIvzDifff N, IX IR R WU . A THRHARATTIE . FRATIN T (JvzDif f| < 6em)HY
%A

=
(=]
3

Vertex Z from pVPD [cm]

I-I \IIIHI-
-
o

“Bo0 - - - 50 100 150 200
Vertex Z from TPC [cm]

3-12:  HipVPDIE H FF AL IR Z 1 AR KR 5 TP COE H AR BT T Z 17 37 72 TR R AR

fERHIC Run VIIT, T TOF X AERLEN T 5 Sctray, Jr LUE L BE 2RI L PR 2 75
-LHIOYE I N IRRL T, 534h, TOFR) 2 S BRBA M EMRPCR H I 726.3cm x 3. 1em i3
HigG(cell), WK 3-12, & T B2 NFEceliL 277 £ 1M 5 (P2 AE X BB 015 5 Bk At mf

BE S EIRUE Bt 467 B 55 ), AT T (JAY| < L5em) 4tk AY ZARTEy bR 7
i) b, WL 4T AETOF L H H G 7 BRI s o b (K B

FH T I () 45052 % TP CHRIN TT AT Hh H 1 2% (R R 3 (1 S5t BRI (T 2% 88— % 6 T TPCIY
PEIR), — BRI AETPCH % ol LRI RI454 4, THR AL B RER I ¥R, ok
THERE T HL B BEFR 1) A2 (nHitsDedx) . K F15(nHitsDedz > 15), A T Bi1Lid A5 545
5, RILA 1R S (nHitsFit) N oK T-20(nHits Fit > 20), J H 5 Al g2 X 44538 1)
AL H (nHitsPoss)£E0.52f11.22 18] (0.52 < nHitsFit/nHitsPoss < 1.2). HTH&—41%&
A0 H4%0.15 GeV /eI 8 Epr A e CHNE T 0.5THA M TPC, Jr LI FR AR
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48 B STARSZE 1 % 51

Sd

i

contenta-images2eps.com

3-13: MRPCHI6 MR 4

IHEIRATZE K pr >0.15GeV /co

Counts

10

0.35 < p (GeVic) < 0.4

—  Eleciron
e pion

1 1 ILIIII|

LI IIIIII
11 |||||]

i 1 i | i l i |
g 0.8 06 0.4 0.2

&

y

contenta-images2eps.com

3-14: . /snyn=200 GeV p-+phiffa i 1 Ala /1 i P FE

wJa, BWATAEA BIRunVIII inclusive 7~ I, SR T W7~ Fr /- ELAE 1 5,
TXRAMBCE I 2 ok T T8 2 RN 28 1 4 32 FE RIER DN R I 5% ), DR T A0 A0 A BE A 1 B
i, TATT L TR T OREARU DL, K 3-14, RATRIL, AT Lk
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Bk, THE-06<y <0,

s FFA, (ENPERYTAES, XS RIGERIht, TATHT 1 F 72 3-LI0I

Event Cut

lvertexZ| |vertexZ|< 40cm
Track Cuts

sDCA -0.5<sDCA<sDC Az
lvzDif f] lvzDif f| < 6em

n - 1.0<n<0.

|AY | |AY| < 1.5em
nHitsDedx nHitsDedx > 15
nHitsFit nHitsFit > 20
nHitsFit/nHitsPoss 0.52 < nHitsFit/nHitsPoss < 1.2
PT pr >0.15GeV/c

Y —-06<y<0

x® 3-1:  HHIRRERTHIESRI:

3.2 EBFE7I(Electron Identification)

3.2.1 EEEEMJE/dx#l & (Fitting to Ionization Energy Loss)

HH, A HURL T S0 A KR TP O L HL B RER (dE/dx), (HAES0 HL 71, 48
KT 0.8Gev/c, W THIAHMAREMIFRG/E L, WRMGERBERED, RARRARA]
0T ARSI ATTEE T, T RN b iR, BT DUk (R AT I
L1 P S T (A E A 2 B (LG P

FESTARSRIN A5 o, KAT I I 4800 388 sk vy LA ks 7 1) RAT 3 () 45 5 TPCHl
) LS REBIAE /dx RITOFY) ¥ATHES, fERunVIIISLR H0Hs r,  H - d5 el B il
F|3Gev/c. B 3-15, 3-163L7 A4 H T TPCII & 1 E BEFIAE /dx , TOFI & ¥ ¥A7 1%
FEBRZ R MK R, 75 3-16K T, AR Tl I E kst )L h0, Frilefi) 2
EHRTE|L/B ~ 1, 1K P4 B LK RTOF PID cut( [1/8 — 1] < 0.03). 54k,
-4 IR TOF It bL 1 K AT M BE BI¥ 23 M e b o 3 & 10 A8 Ak, IR Frh o A
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T 10F ; 107 @
S o N
e E 1.8 -
z LR TOF PID cut
% s ( “ 16 1 1-1/B <003
% &k 2 S _
S 5? p 14

4? : 12

3f- 1

o 1

£

C 0.8

o 55 3 75" p 75 ;

p [GeVic] p [GeV/c]

B 3-15: HLEAERIAE /dx (P50 $ bt 5 h 1Az B 3-16: Kiy QAT SR8 B bt A 5 AR
R FHR R R

B, HE AR #eR, MR RS R AERun VITIY 9256 2040

AEYB" vs p]

=0.045
e

|

0.015

3 = 4 proton
0.04 | .
= # pion
0.035
= ¥ kaon
0.03F
0.025F
0.025

;/
II

0.01

0.005

oo b b o s b by oy |

o
wn

3
p (GeVic)

.......... -images2eps.com

B 3-17: TOFMEHRL 1 CATHE G773
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42 FFETHIEF (Electron from Photon Conversion)
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P52 JE UL BRI 350 - A i 1 48 0] Iy Sk i 22 57, T /ERun IIDNIRun VIITHY, 985
=8OR A KA, HoE Tl TSTARSGN &8 H- g A B s, Al XU Run
I Run VITIF 58 57 AT LRIy 4, 8 B3 i 20
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R, IR EVRL T AN SRR, T 5T T R S S AR

<0.045

“0.04
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0.035
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0.025
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0.015
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0.01

0.005

Loy b b o b o s b s |

0.5 1 1.5 2 25
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5-7: TOFMlEHRL T WATHLBHI %

P

i, TRATATLLANE, TOF PID cutfi T-2052.50 2 18], K1 r=8ifeibAi1 2 18l i % 5h
TR 8% I R R 2

biiil
AK\
52 mirFE 5 (Pion Identification)

[FIAE, XT3 (3, JA TR IRt Ao ® 2 A1 v 45 2 (4045 AU - 80" 1)
FARFRIE, A RN RGORZEN . WK 587, FATATLLAH, &

%2 | ndf 31.38/20
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GRFEREAEL0N /AT o
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5-9:  BURGmA A IE B S DRI R St 2=

5.3 ERMZE (Tracking Efficiency)

BRATT A I SRS R I BRI 7 1R ST TPC IR PRI AR, (EWIh, BTt 1
77 A A R Bl AR R T, X Sk 1 4 N BIGSTAR (BEBISTARER M 2% 1) 4 £F
AL)FITRS(TPCHR N ¥ BB L) o, FECSE R AR &, X Se G Fk o B i, Tl
I STARARERERBE, Bl ik 75 B SR Hok, MOy RS, SR
FAFAOS

AE— e RSN SRR DI, FRATT I AL S o PR e i AR I RS0l AL 1 S
TELLAR, IZXAN FAE AR A TP ORI 0% o 38 3 A8 FH 20084 RS B s vF TP CIA4R
M, BAVRILH TR /e Z IR BRI R J5 T AT LVF 22 ) o

FAN, BT AERAT VS AR T Run VI AT, 7643 FRun VI T 3%
I, AR 2 7 M I LA 0 vk, B LU AR B (e /i 5 Pl 5 7 99 3%
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B(K? — nra ) otik, UL plfizdEn], it i HPYTHIAMHIJING [88], FA143%2] T

& 5-10, FEARMEEh &R, AT SRR K LA724%, (ERGIEEN =R 6%

e 0.2 I l
@ ~ -
T 018 | _
= L |
0.16 g _|
0.14 — total |
0.12 __ - K! decay + scattering ;
- - N - |
0.1 - L misidentification _
008 -+ = * |
f= .. -

.

0.06 . .

x ¥ ..O—.-_._—.-b-
— . —

= —y—
0.04 - * N .III—I—I—'-__._+:::
B " =
0.02 |- T, _
L *_‘——l—_‘_ -
—he——p—
0 l I | l |

0 0.5 1 1.5 2 25 3
p. [GeV/c]

co]:tenta-imatlesZeDs.com

5-10: FIREAS(KO — )Rl S ) Sk

ZEE X ETPCII BRI RCR a1 185 5, AT S5 TATPRINE 1, oA
RSN ARG R, W 5-11FT7R .

5.4 B =M F(Background Electron)

FER A 261 e AR AL i I, BT o2 A HL 1 Ao PR U LU AR R L 1 58 B
ity Irs, 2
electrongamma conversion = 0.9 X electTonyo paiit: Decay (5-1)
&g, (ERXRINEE S EMRZE, Prel R EATAPIAJT 1R 5 E R R4
W,
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78 HhE PG TH T (NPE) REtR 7

o W11 £/ndf 30.46 / 20
= = Prob 0.06279
= PO 0.9821- 0.006948
0 13 =
E E Efficie I"IG}!'N TR Tracking E
c 125 — Efficiency _ %(1 - Efficiency ) =
&: = & TPC Tracking K, feed down + u misidentification =
115 & =
11 £ + =
105 £ + * =
= ** ‘ =
0.95 £ ' * '? * =
0.9 i— Y # T =
0.85 £ =
08 Bl Ll b b )
0 02040608 1 12141618 2 22 24 2628 3
P, (GeV/c)

B 5-11: TPCHHRMECREM T A7 18 55 R R g0 R %

IR IRATN A RS /N T0.5GeV /i), NPEAFEAENR, 43 AT5tv] LLE it b0
A

(inlusive electron) — (electron from w°) — (electron fromn)

inclusive e- e from n° Dalitz - e fromn Dalitz

electron from m°

(5:2)

(electron from ~y conversion) + NPE

electron from m°

FEE 5-1270 LAUE G T H A HL T M0 Dalitz 48 M TR, MIUE AR, TATATLAAS
), EAWEKRLLLL, EHEETFSTAR N EHM EAH BAE R =28 i 71 ERRAE.

"' T T T T T T T T T T T T T T T xz"‘ndf 35.33!5
C Prob 1.29e-06
o F po 1.089 + 0.01725
8 5 :_ _:
g l -
HE= -
bty
r * _+_ 7
b £ F E
C ,,.,n"'m .
1B e =
0_ = Iﬂ.ls = 1I 1|5 I 1‘| I2.|5 _3
p. [GeVic]

5-12: AT RIT0 Dalitz 3248 i 7 LU AE
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PRIk o AR, O T EHNIFC, TPC Gas, AMOFCH G AR L1, oAl
I E T signed DCAZAF, FrUAFESTARWN ZERMAR, FRATEZH B LUR JLFOE 7 A8
HL T8 5o, RIRAY . 0.20% 3R ST K (X)), 284k 0.17%Xo, XHEY: 0.08%X,, =

R 0.14%Xo. A LIRPURE SOR-HBAIN,  n] RIS AR 7 1 R BRAEO. 7% X -

B T BRI DURR SR R ST iR 2251, X Fp+phlt it AT 14% [89] AN MY
KRG IR

FEARWRSCH, RGERZE LRI L& R LA, A8 )5 m w3 A, 34
Pk R Gr iR ZE w2 1 LM R ZE K B o
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EAE IEXTFHEF(NPE)FEEE

¥

X F B YRR E RS 5w PR T AR T NPEM B Zh il = Ak DL SR 5 sl ek

kT . FEVRRZ AT, AT EX /3 2| INPER S &8 1 3E4T—Xbin shift E E.

6.1 FaEsh=1E421E (Bin Shift Correction)

10* ET T T T 1 T T T 1 LI — T T ¥* I ndf 18.72/19
E ¥ Prob 0.4748

- B 0.0008618 + 5.649e-05

10* n 97+ 0
T 0.1591 + 0.008985

(d°N)/(2ndp_dy) [GeVic]"
3
[

' L L | L L1 [ L1 | L 1 | L1 L1
0.5 1 1.5 2 2.5

w IIIIIII| IIIIIIII| 11 IIIII| IIIIIIII| 11

=

P, [GeVic]

6-1: bin shift{Z1F

H T NPEM B 81 A S — AN 0 A, W SR IRATTHE AR S — A 2l & X [A) 45 21 1) 7= 4
T B A XA X ) R B AL B b, ARSI R — e 22, T CABRATT 75 B2 0 i B 1
4 Tbin shift & 1IE TAE.
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FNE DG T T (NPE) B

Wik 6-18 AT 75 2 E SC H Levy BB S S B, 7228 IRIUGE, T Levy s 5L

1 RS B 1) (0505 1o, 3 FHISsA R AR SRR P 0 S B, 4 i i
TR, BT e, AL LR, R

(dzN)f(21'rdedy) [GeVie]"

I
=

43.71/28

=3
@

=
B
v
F
&

ET - 0.02967
FY B 0.0009209 + 5.2348-05 C 0.0009715 + 4.936e-05
n 97+ 0 3 E
10t T 0.1434 = 0.004297 o E
E E| = e
r 7 > LE
s | N g 10
" E E 8 F
= 3 =
E 3 S 107 E
r 7 z E
o E
10° E 0 =
C J 10° é
107 = = E
E g 0" e
P A R SIS BTN B I R vl
[ 0.5 1 1.5 2 25 3 3.5 3 [ 1
GeV/c]
p, [Gevic)

B 6-2: 454 Run 111 TOFFRun VIII EMCHll&E ¥ S48 47bin shift

KT Mg, RANEES 4 7T Run III TOFHRun VIII EMCI & 1) 5547 3L

WE 6-2f7r, KA S run VI TOFR) S LE RG24, K 6-345H TE

I RIS EE 4 2R

6.2

:‘;' [ T T =
[ - -
Q 4 —
o 10 g O () Only fit TOF run8 data points ;
o E =
E- F Combining EMC run8 (wei's) ]
g 1w = % E
;E E COC% 3 Combining TOF run3 (xin's) =
w r Q. T
&
10° & g5 =
: o 3
C —— ]
10" & — =
B < 7
10° E ; =
C T N S N IR T T A P R I B
0 0.5 1 1.5 2 25 3
P, [GeV/c]

6-3: XL = FAANETE O Fbin shiftif 2= 57

SEHEFE =BT S8 (the Cross-Section of Inclu-

sive Electron and Photonic Electron)

FEZT RS o0 e 7 AL PNPER E R 20, AVEE— PR H A
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N; 1 E T T T T T T T | T T T T | T T T T I T T T T T T T T _l%
@ = |
Q — +p— e+ Xat \Js =200 GeV .

o 107 5§ P*P \s -
2 = =

ME- 102 (3 STAR TOF inclusive e ) STAR EMC inclusive e
o
é?' 10° E STAR EMC background e 3
E = (e'+e)/2 e

10* = -
= STAR Preliminary =
10° = =
= STARTOF bkgd e -
10° E =
E — yoeel(n"»yee)=09 3
107 = =5 — =
E mmy—ee/(nt’oyee)=07~11 = —i—3
10-8 E_I 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 E
0 1 2 3 4 5 6
P, [GeVic]

6-4: TOFFEMCHI 1S T5 85 5l 7 0= A2

o, K 6-445 T 20 HTOFMEMCN & 1) 8 755 S8 s B 1™ A i,
MK 0 5 Ros BT R AR TSR KRG R ZE R IR S 558 i), W LUE
FETOFMEMCIN R s RAZ B X, AERZE SCVFIRVER Y, AR 2 g 42X
i, XtEERE B e REAARINPEER S B 5 .

6.3 NPERY ™ 4 £ HE(the Cross-Section of Non-Photonic Elec-

tron)

Bl 6-54 t T Bk % kR T 3R L FNPER S A T, 7E R AT A A Run
VIIT EMCII & ) 45 B 7 % b, B R ETOFFMEMCH & (1) 45 B 7t . Run VIII
TOF & ) 45 A Run IFFTOF4; BAERES) & /N T1.6GeV /e B2 EA N, Mks)
BART1.6GeV/e, HZIERNGIRERMARGIRE, WUEH, M2 EFT10%E . FRun
V, Run VI &R E5RALE, iBA1% B A — A RO Run VIII TOF45 R E4, 723
D R R DX, ORI BRI EE N . Sa b, R Bl X bR R A Sk
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N'_' T T T T T T T T | T T T T | T T T T | T T T T T T T T —
= C -
o 107" p+p—e+Xat\s=200GeV =
'E 102 B ) STAR EMC NPE PRLS8 STAR TOF NPE PRL34 =
“a = STAR EMC NPE run8 A TOF + dE/dx =
T q0? = (xie wei's) =
3 = £ dEfdx only 3
w 4o e =
E 7 STAR Preliminary 3

10° = ™ = -

10¢ [ STARTOF NPE rund j% -
e yoeelnoyee) =09 o) -

107 o) =

F mmy—ee/n’>yee)=07~11 = 3

10-8 E_I | 1 | | | 1 | | | | | 1 1 | | | | | | 1 | | | | | | 1 I_E

0 1 2 3 4 5 6

P, [GeVic]

& 6-5: Run III, Run VHIRun VIIINENPE; 4 #% i

FIENPERGRZER N IR, Battil, #ahfeN10.5GeV /e, NPERIER A0,

64 RERENESHE ﬁ(the Total Cross-Section of Charm
Quark)

6-645 th T HTOFMEMCH 45 £ L R 900 5 1 JE % 7 W 3~ NPE™ A= 8 i i) ith 2k,
E A b, IR 8 & XS A TOFE 8 % 48 5 5 7= A 1 B A I 43 8 7 BRI, 1 e
gy i XK EMOEC A 2 W0 %S B 2l 10 3 6 A0 38 204 7 BRI . R 25 K L A
fE < pr >=0.9040.04+£0.10(GeV/¢), n=10.5£1.04£2.0, o = 1.0840.05£0.32(mb).
6-745 th T TOFAEMCHl & FINPE™ A= 81 5 FONLLEE & TR AE i U AR . M o B
WA LLE H, STARM AR (NPEH AiA7 TFONLLE & FUE 1) F P . %) TRun VIII

p+pRESE,  FATTI AT 2 A RAEE R R — 5 Al 6-8F7.
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c}l = 1 1 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 —
O 408 12 NPE p+p 200 GeV B
=< 107 [
> h e TOF Run8 B
S L o EMC Run5+8 ]
BN 107F — fit with Power-law D° decay
= - ]
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zZ 107 [ ]
= - |
CVZ - —
11 =
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B 6-6: 45 TOFMEMCHI & NPEH FE N AL ) DO T A
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B Run 8 p+p NPE 7
i TOF |
= o EMC
Z 4 7
O I 1 FONLL uncertainty i
m — —
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fe) bl |
h I T | it e O e O -
SR NN -
| L 'I“-“I I L L L I L L L | L L L | L L L |
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P, (GeV/c)

B 6-7: TOFFMEMCHFHKINPELFONLLALLAE
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FNE LT (NPE) ™

AT

100

i Sys. error San = 200 GeV 1
— Au+Au —
B central 12%
| p+p + * ]
i u+Cu * NN |
B v SYS. err. |
— d+Au Aut+Au ]
B minbias 7
- FONLLinp+p
_||||| | | ||||||| | | ||||||| | | ||||||| | | IIII_
1 10 10? 10°

number of binary collisions Nb_

B 6-8: &%= A A
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FtE ETFH-FHRIEIXEK

IX A B — OB 10 38 A 5 AT (event-by-event) ¥ BE 5, H - E0-7 7 2O OC
WCpso TERIM G E T O XA EIAT T P HIE, T i POk 2 1 2 M s i
(A Multi-Phase Transport model, &FK: AMPT)WFFT 5 40- A7 7 450 1 S HRAEAR N 16 8

Bl P A R . ARV T B SR BOCIZT, BE LA FAMPTHRR,
7.1 AMPTHREY(A Multi-Phase Transport model)

Z M IE BRI AMPT [90](A Multi-Phase Transport model) & —A™ i1 22 /M i Fi 2%
BRAE — A SR R B8 o AR X YO 5% 16 A BEORT 9 T A BIL ) ) AS [R5, AMPT )
JDefault-AMPT [91, 91, 92] AIMelting-AMPT [93-95]. 7EMelting-AMPTH A+, ¥#4 A&
SZA TR N Ay 1, RJEREANTE 2 A AR F BT B, M £E Default-AMPTH A
WO 7% B B R A EE N R T U B B, Melting- AMPTHAS 38 146 K 5 e &
B, Default-AMPTH A K FILUNDSZ i 28 o [ 7-1NTIE] 7-23 93] 45 Y T Default-

AMPTHA FIMelting- AMPT A 1 45 K 7 72 K

AMPTH M FZAFE YA TR (D M= EGAL: (2 0 THEAEN:
(3) AL R (4D SRR R i e PYAS T AT B

AH 25 6] 0 45 A6 AMPTAE 28 1 AH 25 0] 9 46 A6 /2 (HHIJING [96-98] 45 8 58 1% 1) .
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Structure of the default AMPT model

A+B
HILJING energy in nucleon
excited strings and minijet ons  spectators

till parton freezeout

ZPC (Zhang's Parton Cascade) I

recombine with parent strings

Lund string fragmellta‘lionl

A 4 v

I ART (A Relativistic Transport model for hadrons) I

B 7-1: Default-AMPTHRA 45 1) 78 &

Structure of AMPT model with string melting

A+B
HIJING energy in nucleon
excited strings and minij spectators

fragment into partons

ZPC (Zhang's Parton Cascade)
till parton freezeout

Quark Coalescence

v

I ART (A Relativistic Transport model for hadrons) l

7-2:  Melting- AMPTHAS 45 k7 i 1
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FEHLIINGHEARS - PSS F A% B A 1428 1) 85 8 0 AT 2 K Woods-Saxon 7y A1« 8 X 35
(A% TRl 23 P AR PR L R, B R RO R o A AR o B T i B AR AR, IX
AN A P minijet 87y 7 PSR TAE I B ARSI N, XA R P AR ) A
K 5% . {EMelting-AMPTHRAS HF R 3% B LUNDSZ R 24 [99-101] et 1, 4R Jia 7= 25 1) i
TR E AT R TE R et 23 A iR T

B FAHEAEH Default-AMPTH f{minijet# 7> 1, Melting-AMPT ffminijet ¥ 7>
F LA RO 5% Rl S 38 43 R RE N 4 A B B B, % B HiZhangBin’s
Parton Cascade(ZPC) [102J4ifiid . 1Z3d R HI B R 2% 2 iz Jy PR A AR 2= R 1Ak, 415
AR TEE RSN T o i, o TR A, o ko AR EAE AR . HATZPCHh Y
731 AH AR A AR

SRR PIRT R FIAMPT R T AR 58 7 HLHl . 7EDefault- AMPTRRA
T, Hminijet A A I AR S, K S HBAEZE UKL, )5 I LUND 52 i S
G HEE T o (EMelting-AMPTRCAS 1, 1 i 8 38701 2H B B ALK Il i &8 3742
IR TE A A7 B o SR IR T U B A 7 N R G AN ) o TR) A 7
BT LMAGT AL R P S AR AR 4 R AR R I T A

SR PR UM R o i A LUE, BEA SRR AR B, ART (103, 104] 0]
PARR $UL X A L #2 o FEAMPTH A 55 1 1 o 5~ 55 6 4 A KL 1 19 A0 T AR R 3 4R,
Bl: 7 py ws v Ko K*v oo No AL N*(1440). N*(1535). Av 2. ZFIQ. % & T [H

RriE H H S % PR T IR0, RERSRIF IR AGSRER N S 25 A o

72 E4aF B E FE-F F 203k B (Baryon-Strangeness

Correlations in the Partonic Phase)

FAT I T A P A FRAS B AMP TR 53 53l T AL Au- Aol 43 v 1 550 S BRI
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ABPEAL [105]. BT HOpsIN, FATTH ZEFEIE M PRL A, X0 il T WU R R
WHANLARS FEE SRR, AR B FArHE, ORISR B .

FEBATH Aoy A, 8oy 72 1A ORI, P RAC sl AT, A%
SQCD YRS TH A AR H AL I R S A L CpefB 2155 1. BT AAEAAUTH SN DR 7 (13
FRL I AL IXA G o B 7-3 2 IR AE =R IR SE b Cps B Rl D ARG R, |

I-“_I" L L DL BN DR LN LR B
. Ajnje0.1 Ausfu: 200GeV ]
LI wi<os lifetima=500000fmic E
1.2 +metlo string melting AMPT -
bafene hadronization
w I ]
] - B T ke 7
T S T AR
AT B S T IR
0.9 I* T 7T J, - -
I - | | | |
0.8 ' -
5] ]
il e g e a B oo o by oo a1 a oo By ey el ey e a ol .
a7
o 50 g I3 200 250 300 350

7-3:  CpsfEAFIPEEE T HEAT Al b O B AR 5 &
DA AR 2 AL 0 K AR 70 AR ELAR N TR), (| < O.5REMSAR I 3t A2 FAT T BRI 4 AF
BRI < 0.1B Al A AL, (HZ XAV A IR 7Bk A, RIE R RE S ZR, Bl
ATFEJa R 70 B R R || < 0.5 A9 PREZTT

7.3 RFHEPBEFI-FHFEEL (Baryon-Strangeness Corre-

lations in the Hadronic Phase)

XJ e Default-AMPTHIMelting-AMPTYE SR 10 f5, 987 FHHUN AT Creft, FRATATLL

WA B8 T RS Ops M DTk, P 7545 T AN AR I EE , IE h BAT
F B9 TG Cps HIAFAE RS 73 T AHIN 1R 0.6, FI3AH 40 AL ) Default-AMPT 1
HEROMAAEE W B Z . XM EWE, B JATE 2 v DLl 75 Cpg KW
FQGPHIAZIRFALE -
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I T T T T T T T
. Tdelault AMPT Au+Au: 200GeV
0 5. | @string malling AMPT |n|<05 N
| wilhout hadron resca:tenng
- .4 [~ I‘.‘I“f; e ‘“-“-“""ﬂf““'-.""j
L& I S |
I 1 : e -
0.4 WIRE SENFS S SH— S—
0.2 -
b ® b
| ISP BRI PRI R A SR A SR WA
[V 50 Mﬂ .Pjﬂ 200 25-5} j‘ﬂ-f} _?50
Eﬁ‘r‘i‘teI'itE-iIHEIIIES-EEIJ-S.CD-Iﬂ
B 7-4: fHDefault-AMPTHIMelting- AMPT 23 5l H I, fEoTA0)5, 58T PR ECH 1 C p s {H R A5 Rl 45
D JE AL K FR
(R R T FHCE . W 75505, PIARA I TS5 R B AT AT 1223,
.i'__l U T T 1 T T ™
* default AMPT Au+Au: 200GeV
0.8—  Asting AMPT [n|<0.5 —
with hadron rescattering
0.6 =
& ]
Q L ]
04 . ff:
G.EE'"*‘&"".‘ i—' 4 L "If.“ -l
E‘.Il_lu TR B | | | PR |_
o 5{1 !GG .’50 2{10 250 30& iso
M.,
pan cont ent a-images2eps.com
B 7-5: HDefault-AMPTHIMelting- AMPT 2 5V, 7650 T FFEUN 5 101 C p o (H Bl A& REFE -0 B2 1R AR 4L
KA

L VR T B 58 Ak A T QGPAEAE IS 5
NFEE5E45 5L [60, 106] AR

A5 WA DL Stephane Hausslerss:

ik, BATRELE R T AR AT Cps th 5, BRI MR 1 S &
IR GBS AR TR F 1, ik, FAIG S e, 7R RER T R
B2y T o AR RE A 9 1 R A, RNE Ragos s, KWl T
WA A BEFA W AR Z R B I 2IQGPAHAZ A 5
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FI\E RBREFREE

81 R&%Z

ey =A

FEAR I, SR B R BE R /Sy =200 GeV p+p fill48 T HBEIRS 048 1 AR
T, BAIAR R TS O MRS, SR T STARFESE (15 45

T Run VIII TOFA MR8 5%, FRATESL T A7 (Ftoftpxfil & » 181k 5] Asigned
DCAWER &, A 1—7J7 10 Mtoftpxfil & (A h ik th Wl in e, 55771, FAMEW T
XA B F T 80% TS ST, falk T RRATTI 7 i 2

FESE LTI, BATEH] T W B BEUA AT I WA &5 5 K785, AU TOF PID AT
L THRZHE T, MR TITRRETE S, RN AT i A 1 L e T 2
Mo A5 T R TR B R IR R ST IR ZE R o

75 3 At MmO il BL 2% 38 48 1 oK 1 75 5¢ I, A48 T T cocktail ) J5 7%, A
FAMCH = AR SBT3 IR =400, i F A TR S, JRATR
F L7 R 1 O 0UE LB 43 2 T Run VIIDRIRun I St FROLLAE, A H TOE PR
SR THIEE, BGOSR R TRIEIR, st TR0 T AR 5t
HL 7 s . 2%, AR TOF MEMCH & (1) £ 8s midU A 1 2855 v ™ AR 1 S ik i
S TEEMSTARG B X L
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FEAL B S20G B e (K R I, BB R 3 M T /E D QGPAAR IR EF I &, 51 HoRn 7y
SRR, MAAMPTHM, i o5, FA UL, &> FHIfEL D T ok AL fE A
ST FEUN R, QGPIE S Ease e, R Watr: 7oAt ALk h x2 i TiEH
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