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Production of dileptons with intermediate masses in an

expanding quark—gluon nlatter
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Abstract A study of dil8PtoⅡ8pectra，in intermediate mass region(IMR)，from
n强in background sources，quark ph船e，卸d sec衄dary process船i皿hadronjc phase on
the b卸is of a relativi8tic hydrod”aIIlic modd ha8 been carried out．The comparison
between the8e results iⅡdicateB that in this m舶8 re旦ion the contribution from th8

background 80urce8 dominates，and due to the e船ct of the pha8e boundary on the
evolution ofthe日y8tem the coⅡtribution from the quark pha8e becomes more importaⅡt
than that from 8econdary proce日8es．
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1 INTRoDUCTIoN

h recent”缸s'both theⅡELIOS．3 and NA38／NA50 C0Ⅱabarations have observed

enhancement 0f the dilepton yidd in the IMR(between m士and about 2．5 GeV)in
central S+W aⅡd S+U c011isions懿coIrlp缸ed to that iII proton，induced Teactions．Pre．

1imin缸y data丘om the NA50 CoⅡ曲oratioⅡalso show sigIIi矗cant enhancermnt，i．e．，iⅡ

central Pb+Pb c却jsions．【l】Th盯e盯e at 1e孙t three pDssjble sollrces fbr tMs eD直a丑ce．

Ⅱlent：the contribution丘om initial chaTmed hadronic decavs aⅡd DreU-Yan rnechanism．

a quark-91uon matter(QGM)fbrmed iIl comsioⅡs，and secondary hadronic processes
The calclllations of Reff21 for S+W c011isions at SPS ener出s have shown that the con—
tribution矗om secoⅡdary hadroIIic interactions is import被t in the IM：R．Ⅱowever，since

jt js possjble for 197Au+197Au c0伍sons a￡RⅢC ener西es to creat the QGM，We now
study djleptoⅡs矗om the8e three sollrces iⅡthe蹦R based 0Ⅱa rela土ivistic hydrodyn枷c
model a丑d comDared their contributions．

2 DILEPToN PRoDUCTIoN

For the quark ph舢e，dil印ton yield from酊姐nihihtions w铀calclllated fbllowing

Refs．[3，4】．we，iIL the calclllatioⅡof the thermal出蚴qu孤k contribution to dileptons，
supported in p盯t by‘95’Key Funds of the chine8e Academy of sdences(KJ95l-A1-410)and by
the National Natural science Eounda虹on of chiⅡa(No．10975053)
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adopted the ch盯m production cross section as舀ven in Ref[5】，％j(M)=7q盯q4_ci(M)+

％％g_cd(M)，wher。咱和ci and％卵ci缸e，resPectiveIy，the cross sections from孵aIld
gg reactions，and the themal charm qu盯k and gluon degeneracy factors are，in tⅥn，
7q=3×(2×3)2 for three丑a釉rs and％=(2×3)2／2
FoT the hadIo柑c phase，the conttibution fram霄7f如正bjlations was also calculated

according to Refs．[3，4卜Authors 0f Ref．【2】carried out a study of djlepton spectra from

hadronic interactions in the IMR uke霄n1_玩7rP一匾'ru_匾and耳霄_匾and found
contributions from the processes丌口l—呻“and丌u—+订to be very irrlportant．In nlis work

we also iⅡcluded the8e t、阳．Wb adopted the third approa出mentioned in Ref．f21 to

es恤nate the cross sections％di_玎丘om experimental cross sections of(e—e+_7r。1)

using detaned bal越ce．By the saIne approaclI，we also obt缸ned the cross section of the

process霄u_“．In addition，‘，／妒_ff w硒also considered s逾ce it contributes a peak near
M=3．10 GeV．Here，we take its width rJ佃=0．063 MeV from the expe曲ental value．
Fbr the backF01lnd，olIr c出llations ofthe rapi诎y d印end蛆ce ofDreU-‰1 pairs in

nLe central collision were perfb皿ed based on the Duke·0wens structure fhnctions 1．1．【刮
The bac】【gr011nd如m t：le白1itial dlarmed hadroⅡic decays was 0btained via the process：
d+6_c+芒，then c-÷D，己_D，andfinally D-÷X+f aⅡd D_÷工+Z，where a姐d 6

are the c011iding partoIls．Fbr a quaUtatiVe study，we adopted the conv01ution ftmctioIln

日(za，霉b)to describe the subprocess口+6_c+百，as done in Re￡f7]，in which parton

distributimIs窖(z)，g(￡)and cross sections(d盯／出)口{一c6 for the subprocess g岳一cE and

(打／出)鲫_cE for the subprocess gg_c云are giVen iII Ref【8】AssuⅡling no int血sic毋
for 1ight quarks aⅡd usiⅡg fbllr momentum conservation to inte亭ate over the fractions of

the initial projectile姐d t缸get Inomenta carried by诅teract血g p孤tons z口and 26，the
邶mber of ch她ned hadrons produced jn A且c01lisions was calclllated fbⅡ0Wing the line
of Ref．【7]，where A was the m舳s m加1ber of the c0Ⅲding mlcki．

3 EVoLUTIoN oF QGM

we have adopted the relativistic hydrodyna商c equatioⅡ(RHE)established in

Ref_f91 to calculate the evolutions of the t锄nperatllre and quark clLeⅡlical potential of

the QGM，where 5，p，m，n and T缸e the entropy，pressllreIbaryon clIeIIlical potentid，

bar】ron nIⅢlber and tem：perature of the sy8t唧，respectivdy．
Accordin墨to the assumption iIl I沁￡110】that the c0】liding nuclei are two Lorentz

disks，we obtajned the iⅡitiallongitudi】1al 1ength 20=A／(百冠3n的)when taking the hitial
tr孤sverse radius丑o=’oAl，3 with 70=1．2 fm，where n的is the血itial b缸yon density．
Authors of Reffl01 have been satis矗ed with a siInpleⅡ10del±br an exploratory excursion

i工lto the problem of mlclea上ioⅡof plasma．Tb矗rst approximation this model is consistent

with the ARC cascade simlllationB and with djrect唧eriIrlental me够urements．Flom it
one can get the b盯yon deⅡsity 27扎o alld energy density 272mⅣ7幻0f the fbrnled system

lf assu血nE the matter aensity wi岫the overlap vohlⅡIe of the two comdiIIg肌dei to
be a conBtant，where tⅥis theⅡ疵i埘cle缸matter densit“mⅣthe Imdeon mass
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趾ld 7 the Lorentz contract factor．Further，using the equation of state。f the QGM the

injtial temperatllre％and injtial b盯yon density mo of the QGM can be obta缸ed．In

order to avoid oscmations血the mlme“cal calclllati。ns，we iIllplemented smoothjng by

rrulltiplyhg the dist舶utions wlIicll were gotten via extendjng the treatmeIlt as done in
Ref【9】

T(^：，o)=％exp{一【(r／冗o)Ⅳ+(z／zo)Ⅳ])

nb(r，z，o)=n的exp{一【(r／丑o)。Ⅳ+(z／劲)Ⅳ])

(1)

(2)

whereⅣis a丘ee parameter．FbrⅣ=10，we couM obt ain a nearly constant temperatllre

andb盯yon density distributi吼s in the jIlitial矗re·cylinder．

4 CALCULATED RESUITS AND DISCUSSIoN

We have studied central 197Au+197Au comsions．Using the血ite di疗erence rnethod
for the“tial valu8 problem，the distributions of the teIn_perature强d quark chemjcal

potential ofthe QGM缸e．cylinder for the initial values decided from the incident energy

per mlckon，置n=45．00 GeV，have been calclllated，which a托provided fbr the calclllation

0f the dnepton production． Only distributions along the z a】【is direction of the me—

cyl证der are，respectively，shown in Figs．1 aⅡd 2． In Fig．1 c11rves 1 to 6 stand for，
in turn，temperatllre distributions(and also quark clI砌cal potential distributi0Ⅱs in
Fjg．2)at t／凰=o’00，o．62，1．24，1．86，2，48 and 3．10缸．The calclllated djlept。n spectra，
dⅣ／dM2，甜e shown血Fig．3．C11rves 1 to 8 represent the spectra from processes'ru_zz，

霄口l_f?'thermal c云_ff，in“ial clI甜med hadronjc decays，Dreu．Yan medIa血sm，g季_j!}

丌丌+‘，／妒—+“a丑d their total，respectively．

Fig．1 Calculated temperature distributioⅡs．

Curveg l to 6 are metioned jn￡he‘ext

Fig．2 Quark cher工lical poteⅡtial di8tributioⅡs

under the sarrle conditions nletioned in the

textfor curves 1 to 6

京暑Jf．￡
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肘，GeV

Fig．3 Dilcp‘。n 8pectra dⅣ／d^f2 for the

incident energy per nucleon噩。=45．00 GeV．

Curvc8 l to 8 denote，in turn，the印ectra

from those proce88es鹊rnentioned．m the text

It is seen from FiE．2 that quark chem，

ical potentials of vadous local re西ons of

the system always increase duriIlg the evo—

lution of the svstem． It shows that it

necessarily t吐es a long time for values

(如，T)of Varjous loc出regjons of the sys-
tem to reach diHbrent points of the phase

bound-ary at diHbrent times to make

various local口hase transitions． Such ef_

f毛cts delay the evolution process of the

QGM，illcrease the lifetime 0f the QGM
alld hence heighten the contribution of the

quark phase． On the other hand，due to

these e圩色cts the most local Dhase transi．

tions occur at local and reEions with lower

teInperatllre and lLi曲er baryoⅡcheIIlical
potential．After the transition the temperatllre 0f the hadronjc phase is stiu 10、张r，thus

contributions to the d丑epton production from proces5es 7r百_÷峨丌01-÷玑缸e丌u_ff are

smaⅡcoⅡlpared with that from the quark phase

h conclusion，we have calculated the production 0f djkptons in the IMR from

background sources like iIIitial cha】med h甜ronic decays and Dreu．Yan mechanism，quark

ph船e，and secondary processes iII hadroIIic phase based on a relativistic hydrodyn甜11ic

Ⅱlodel．It was found that in thjs mass re西on the contribution from the bacl【耵ound sollrces

dominates，aⅡd to the eH电ct of the phase boundary on the ev01ution of the system the

contr王bution from tl地quark phase is e“hanced and becomes more important thaⅡthat

from secondary processes．
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