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Event A nisot r opy in A u + A u Non-cent r al Col lisions
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A bew act Usiù ú e dm amieaI M m pon model RQMD , the HE r size p² Ø Øtem and event m mm py

are su d d for Au + Au non- cenm l col l i sions at RHIC energy - We and that the HE r Bim p× z metem m-

aect the som e geome² 7 a h m -out for such non-centra» coUi -ions and the HBT Sm pz m eÇm ² a

function d m, Me hu eMAUve Ø the p± " ure developed durina the early stage d the coll i sions .

heavy- ion oolHsions , HBT cormla60n , event anisoù£pyKey wor ds

h terp l ay between col lecti ve f1ow and two-pa À cle inted emmet IÃ in heavy - ion col l isions has
been a subj ect d intemst for × i te some time[14 . 111e main point is to m demtand the momentum

space st r uetum of t he system at h em - ou t i n ord er

to ex tm ct i nf or mat ion abou t ear l ier stages of th e col -

l i si on . I n ord er to undemtand th e obeerved depen -

d enee of th e H anb u E7 ¤B row n an d T wi 88 eE ect

( H BT ) si ze parm etem on t ransveme momentu m

an d th e i nf ere n ce d f l ow on si ng1e pan i c le spectm

Ä wel l Ä to d i seM an d e geomet ri cal an d dyn am i cal
[4- e]

comp on ent s of th e ob seEYed event an i s04rop y

8evem l au thor15 have al m ad y ad dr essed th e nÅ e³ i ty
of st ud i es of non - cen t ral heavy - i on con i sions[73 ] .

h th i s l et t er , we stud y th e even t an i sot m py

an d th e dependence d p i on H B T pam metem on pai r

t ra n sv em mass f or A u + A u non - ce ntr al co l l i sion s

ó cen ter d mass energy J 7 = 200 A Ge V . Th e i m -

pac t para meter ra nge used i s b = 7 - 9 fm . m e

R QM D ( v2 .4 ) event generat or [9J i s used to si mul ate

the event s an d a cOETel at i on d er - bu rner i s used to

cal cu l at e the eom l at i on f u nc t ions . m e 3 . d i men -

Si on aI G au 88i an fl t i s emp loyed to ex tm ct the H B T
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Fig . 1 . Th e tWEûpion HBT sin pamazetem M Au +

Au nom
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s i n p a r a m e t e m R E ( i = si d e , o u t , l o n g ) COE es p o n d i n g t o s i d e ç± r d , o u t w a rd an d l o n g tEBa n a l

dimetionslÐ , m ped ively . Only pions fmm center mpidity mg on | y | U m used hem- h this

stu d y - th e re a d o a p la n e i s d e n n e d b y t h e i m p a c t p a m m e t e r ( z d i r e c t i o n ) an d th e p m j ed i l e m -

m n u m ( z d i r ed o-0 . A t t h e k e n n i n g d th e e o n i sm - t h e ov e zi µ p ed re g o-z c m b e v i e w e d Ä m
e l l i p @e m É i u l o n g ax i s o d e n t ed i n th e y - d i m e t i o n . F iØg . 1 s }hh1mowõ s tôhh e pö iÊo n EH4B¢ A¡T lr ̧ s i ze pma m m tùe m

R² U" »¶d.̈ . R

p l a n e . F i l l ed - d o t s , op e n - c i Ed e s an d o p e n - sq u a m h m sp e c t i v e l y , m p m se n t th e m SUI ts f m m ev e n ts

w i t h o u t an g l e c u t s , ÷ × i n - p l a n e an d o u t - o f - p l an e c u t s - Ú Ee c u u re q u i m b o t h p a r t i c l e s w i t h i n

ó 30 0 e i th e r i n - p l an e o r ou t - o f - p l a n e ac e £ rd i n d y .

W h i l e n o si z a b l e d eet s m se e n i n t h e l o n g i t u d i n d si ze p a m m et e m R t" " t h e m am c l e a r d -

fe et s i n t h e t m n sv e m si ze p a m m et e m . h t h e p a i r m o m en t u m ( o r o u t ) d i m e t i o n , t h e v a l u e s of R - ut

f m m t h e o u t - o f - p la n e m g on ( op e n sÊ Ba re g ) a re al w ay s l aEÜ er t h a n th o - e h m t h e i n - p l an e Ó g o n

( o p e n c i m l e s ) . I n t h e s i d e d i m e t i o n w h i c h i s p e r p e n d i c u l a r to th e p a i r m o m e n t u m d i m e t i o n , th e

si t u at i o n i s re v e m e d . N a m e l y . th e v a l u es d R " - h w n th e i n - p l m ze re g o n ( o p e n c i Eæl e s ) a re a l w a y s

l a zw th a n th o- e h m th e ou t - of - p lan e re g o-z ( op e n sq u a r e s ) . h t e m d th e geo m w i n c o o r d i -

n a t e sp ac e , t h i s m e an s t h a t a t f E÷ m - o u t t h e sh a p e d th e so u m e i s m e l l i p se w i É i ts l o n ge r ax i s i n

th e r d i m e t i o n . N o t e th a t t h i s sh a p e i s s i rd a r t o t h e on e at t h e k e n n i n g d th e c o l l i s i o n s .

P a n i c l e m m u t h a l d i st r i b u t i o n s ì ú m p e c t t o th e m a c t i o n p l m e i n a e v e n r a p i d i t y m d o w c a n

b e ex p m sse d b y t h e Fo u d e r ex p an si o n [ H 1 . I n m o m e n t u m sp ac e t h e se c o n d c oeg d e n t i s d e a n e d m h

= ´ c oM M ) µ ô ½ h ô t ( p J P z ) , an d i n e o d gu m u o n sp a c e i t i s d e f l n ed ± Sz = ´ eo e ( ´ ) µ

÷ × é = ta n - 1( y M ) . W h i l e e z i s c l a i m e d Ø k r e l a t e d t o th e i n i t i a l p r m SEEm p d i e ± , th e h p ¤ ¤

m m et e r ( n o t d i r e c t l y m e as u m b l e ) i s c o n n e c t ed t o th e geo m e t r i c a l c o n t e n t o f th e H B T p a ra m et e m

( m e a su m b l e i n e x p e d m e n ts ) . m e m f o re t h e EB T m ea su m m n u h e l p t o q u a n t i f y as y m m et r i es i n COZE-

f l gu r a t i o n s p ac e a t f re ± F OU t .

111e e v e n t m i so t m p y p a r am e t e m Ø a h m CH o n d t h e t ra n sv e m e m a s s m t am p l o t t ed i n F i g . 2

w h e Ó t h e p oe i u v e v a l u es d e 2 Stag egt m e n h an c e d i n - p l an e e m i ss i o n w h i l e th e n eg a t i v e v a l u e s d s 2

m ea n s th a t t h e sh a p e d th e , o u m e i s m e l l i p se m t h i t s l o n ge r × i s i n th e y - d i re c t i o n , th e ou t - o f --

p h zze re gi o n . Su c h h b e h a v i o r i s c o n s i st e n t w i t h th e t w o p a n i c l e c o n ªEl a t i o n f u n c t i o n Ó su i t s d i e -

c u sse d ab o v e . Ú Ei 8 eo zzf Er m t h a t i n p r i n c i p l e t h e H BT m ea m m m ea t ea n i n d e e d Ó v eaI t h e som e

Ú 26'ß ² " í ë Ë ï í (HEP& NP)
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shape and its od entat ion in coordi nate space . Ò 2e poei ti ve u2 and negati ve h behavi or am depicted

in Fig .3 where the pt¶ dist ri buHoms - æ a hmc6 on d h em -out Mme - in eooM i na e space and mo-

mentum spä e are shown in lef t and rid zt col umn , respect ivel y . Clez iy , a ear iy ti me , in cod eum -

tion ap@ce the enhaneed emiaeioa m h m the y -di rect son ( h sgO) whi le i n momentum space i t is i n

the z -di recti on ( e22, o ) .

~

X/× ' PA Gev fc}

Fig .3 . ö ,e pm z phÄ e sp- ce evoAutioa in Au + Au

nom m wal ed i m m a d g m A GeV -

H owever - th e la rger p m ssu m F ad i m t m the i n - pl m e d reÍ £" does not lead to th e sÊ £EEger m ,

dependence d th e si ze param et em . A s show n i n Fi g . 1 ( b ) , th e m t dep endence i n th e i n -p l ane d i -

met i on ( op en ei Ð l m ) is i n f ac t weak er than t h at i n the ou t- of - p l ane d i m e t ion ( open sq u are s ) . Ú 1i s

observ at i on cen ai nl y unde rMme- th e i n× £" a,,£e d th e tn i t i d asy m met r y i n n uc lear col l i si on an d c ast s

d oub t on t he f1ow eEect in th e m t depend enc e statemen t . Ú 1i s obsew at ion ind i cates th at what i s be -

h i nd th e m t dep enden £e of th e H Wr si n pa rametem i s th e spac e momentu m eOETe lat i on , n´ neeeg-

sad l y dd ven by the hydm d ynam ic p m ssu m . h ad d i t i on , one al so obeew es t hat fo r a e ven p an i c le ,

wh ence th e eor Eespon d i ng d i rec ti ons d tran sverse m omentu m and space vect ors am r and om i m d , th e

m t d i std bu t i on of rad i i becomes f Iat .

Due to th e col l i si on gõ ô Ä , i t i s M SU× m i ng that the angul ar con ªElat i on i s stm EEger in th e

ou t - of - p lane d i m et i on in non - cen t m l COIl i siom . A s ca z be seen i n Fi g . 3 , th e lm g axi s i s i n th e y -

d i m et i on ( ou t - of - p l an e d im e6 0n ) . A t m l at i vel y ear l y t i me , pan ic l es fE@eze- ou t fm m th e sud ace of

the over lapped m g oa , , ee F i g . 3 ( ld eol umn ) . U i - l eads Ø a smal l er val ue of t he averaged angl e

between th ei r spac e vec tor an d mome ntu m n ® or i n the y -d i rec t ion co mp am d to t he p d i Ee CHon . A t

later t i me , t he sou m becom e- m m sy mEYEd ztc in th e t ran sve rse p lan e . h t he r i d u eol u mn of F ig -

3 . th e tran sverse mom entu m d i st r i b ut i ons ar e fou nd to h non - sym m etd e at eazi y ti me . ÷ × p z E¼

Py , an d later bec ome more an d mom sy mmet r ic . h th i s model , the p ion mem f E, en - ou t t i me i s

abou t 20 fnd c and d m ami got rop ies measu red by both H E r rad i i an d tY2 are deve lop ed M m l at i vel y

ear i y t i me .
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h 811mEM É , using the dynamical tm spon model RQMD ( v2 4 ) the event ani sot ropy of A u +

Au Ø l li m m is studied at the m ter of mæ energy d = m A GeV - Combined Ý the studies d
two pion corzÉelation hEEId iom wiÉ mspect to the maction plane , one Ends tha the HBT si m pamm-

etem do mg ect the source geomet® at fmem -out . Ò 1is eoEEa rnm ² a one cm access the shape of the

soume vi a the experimental ly measumd H BT pammetem . 111e WEt-dependence of the size pammetem

does not refI ect the pÓ88um that developed a the early stage of the col l i sions , rather , they am veÇ

sensi tive to the space- momentum co®¢elat ion cmated in the £on isi OI1¤
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