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I n f l uence of º f ul t i p l i ci ty Fl uctuat ion
on the Er r at i ci ty Behaviour in H igh Ener gy Col l i sions å

( I nst itute of Ps " d e Fh ®Á , H sad o,Ïg NOFTnal t l d w rsdty , Wuhan 4½ Ò79 , Á i FEa )

A h × ¬ t ÓTm in flue 1« d EI111l´ lid t y d sm buuq 1 ( fl uetuM on d mul t ipl id ty in the eve u sp² ce ) Þ

the ® rat id ty behm our m tÀ6 1 É ÔW £otlis-om ¯ mvg ugated É M on te Car io sjzrudado-1 811d m 11¤

per ed w ith th e Ê × m nm tal z× Ê M n NA 27 dau . I t Ê shom that , dEe E rm d ty ptm m em is iE1¤

sg u ib - m t he m uldpli d t y f Iucu lm Á 1. W hen t he avg µ e mtdu plici ty is low t tss phe u m m is b m -

118ted by the stat ist id flueM M Ô , ² o m tk Ø e d m ui´ lid tm f luetuaUZª z h m evÄ t m evm t .

z raddty , md tipiidty di sMMUon, dynanid fluematiÞ sKey wúú

Since the disÞ V® y d mEg ê ected y laz» e locd f luet uadØØ m a hid z EBIlld plid ty evg 1t mcod ed
by the JA CE E ooh » ç É¡ [1] , th e iIIVÊ × gmdon d IEOM ina r pha m ne za m hia m a ¬ y coh ig zs

has at t amzd mud atm Id´ [2] . An mm nab s sm ii IEg d factod d nm na 1¥ , dd ined m

1 ã ´ ~ ( n '" - 1 )  ( ~ - q + 1) µ
( 1 )

q M « ´ ´ ,. µ q

at d 11ÀMstÀIIg phm e sm « × d e or ina Ä  ù ô ZHM 1 EIIm bz M d phase spm [31
¸ Þ M - ® , ( 2 )

d d iIEtem itt a ECy ( cz f raeu i ) has bem pzupÊ d for this purp ¡ m mul tipar t icle systm and lm
beÄ obew d succÊ d 1lil y m w iotÔ ¿ × Ä ô ² [43 1. T he aw age ´  µ h Eq . ( 1 ) h over the

w hole ÷ × t sam pie az× n ," ² the m m ber d peR iele fal ling into the m th btI1.
Rem 1t ly , Ê 0 81À Efw aM] azzu d that beg d¹ the fac² r id mÁ nm B F q avg aged over eva u

sam ple, the f tuctuam Ed m d e evÄ t tacmd ai nm m m
a §4

Ï ü ,zm( nm - 1 ) H¤M .- - q + 1)
F U} = m p 1 , a M J ( 3 )ÉÂ´ Ð .

m d1e evm t ê aÅ µ 11also be
pmduced in the Þ Hi « ²

m e fluetumom d Ò km evazt Ø evgu m k quantified by b zmrmalizad nu nmÊ ë
c, ,q = ´ä µ, Õq = Fr )/´FY)µ, (4)

and by dG J dp at p = 1,
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= Ò u | = ´ Õ h Õ µ ( 5 )
dp |² 1 q q

I f them is a pow g ¤¤law behavior of the f luet× Àon m the ped don mm ber gom m infmity ( or Ø É e
rm luM 1 8 = A / M bØ m " vm m all ) , i . e. : CM ( M ) Þ W J P} , ( 6 )

the ptm m m m Ê M E M m Ä e m6 d t t 7] . Ò 2e deÉ adve d tk Ê × Þ a u Ú ( p ) at p = 1

ª | 2 ²11q = Å q ( p ) | = - JL ( ? )uy | ² 1 3lrÉ 4 ¤

dÉ ÔÉ Ô the w idth of the f luetuadon m d ¹ Ø l ied the a mw y inde E.
W aZI g a a1. [8] have Ä d this meth od m an alyse dÄ 400 GeV / c pp Þ ilia on dat a fm B N A 27

and really fomEd m de mÄ for the pM i ct ed er rat ici t y phm m a u n - Som e physi d conch1 om have

bem dmw n tenta×vd y f zu n dm experime 1t4 f indKEg-
Eb vever it is w ell k m m dm the oh tack of evm t¤¤by-evm t an al ysi s is the id h ence d su d s-

t ical f luetuadons cam ed w tb e insuff icient m ount of peR id es- Ç Ee big adva11Øg e[3] d sam ple facto -

r id mom Ä th Eq . ( 1) , m bd rug able b elim inate the stat ist k al f luctuat ion´ m m f zm the averag e

over evÄ t sam ple. T IEe m me pm eedmü cam ot k appl ied Ø the evm t f actor ial mm m m d
Eq . ( 3 ) [9.10] . é Im tIIe zz1821ber d p® ti clÊ b OIIe evm t is alw ays f inite , evÄ t factorial mom m

µ 13IEot m mpletely elim inat e sm dsd cd fluetuatLons m d ther efom m mof mpm Ä t the dynam id

pm babil ity mm × × 8m d ated w ith it .
I t has bem stu ¡ 1[10] d mt a f lat pzu h bil i ty disÊ ibudo-1 w ith 9 per dclÊ m each evØ1t , disü -ib

uted aooom² ng m the BE EØulli d st ibut ion -
·f

B ( n 1 ,  ' " M | P 1 ,  , P M ) = ú ! f P T 1  p b , 2 n m = N , ( 8 )

n 1  ¤ n · f ¤ ç , 1

mn zÇ £ duce th e pha m m m oh ew ed M N A 27 damM] . T his b d ´ Ê that w hm md t iplid ty ²
low the fl uetum on of t acm eid nm I16 1Ê m evÄ t × am is dÞ 1izÄ ± by stat ism al fluetuat ions[9] .

T he E ratid ty phg u n g U Eoh ® ved h N A27 data h main ly due Ø statistical f luctuat ions aE1d has lit -

t le b do w ¨ 1 md phy Ê .
H ow ev® , h ordE Ø dzaw a zm m mHable Þ nclu-

Sµ 1, it shotdd h ID t ioed that the mult iplid ty m N A27

Ê ê Ô É Eg u ã 130t a Þ m tant , but is fluemating fm m

evÄ 1t m evg 1t . H ow w il l this addi t ional f luetuadon h

tlze w Ä t spe« id lua m th e fl uct uat ion in the sam e
sô ö d É e facmr ial mÁ nm t ? T o answ er m tl² ÷ × ¤

5 m u 20 2 ¶
'

F 1¤ 1 . ÓTEe r16 6 v e btm m d ² ò b t ¡ £n
( ´ n µ = 9 8¨ = 12 7 6 ) Ôû ³ o b m Ø tS ZÝ ô m Q r io m d Ø - h Í Í t d E

mu16plidty dim tbm m d 4Þ Gev l c pp d zm ú ô Eó Þ 0 Ê dvid d mb M Õ ES81À dBe n mp
collison- Ehta ± tez fzq n Rd . [ 11] - ddÄ d tlï eveIt azü d £« ± m th E bizzs a m d rªE m

dmBErmdii d mth « Þ , Eh . (8) . Ð 3e evØ1t fam tal EID
zm m Fr } ± ² Ø µ Ad ù CM , ZE

111e nmh d h ep-q VØ× Is h M ( q

Ú ?A íß Ü ï í ë Ë ï í £² P& NP)

Àon ² the main god ot this Let ter -
Let m pï m Eet iE the IIZulupli d ty dist ibuUÞ m

4Þ GeV/ c PP Þ nigon fm I1 NA27 Ê× Ä Im tI11] w
mem d a EEç aw e- bh m m I d str iM Uon ( NBD) [U]

/ n + h - 11 / ´ ,zµ/h l
i l l ) h ¤ ( 9 )- l n f É 1 + ´ 72 µ / h / ( 1 + ´ 72 µ / h )

h Eh . (9) dE av¨ Þ EZEddpiidty b zµ Ê mh 1" 9 .84 ,
dE m ØØ Ø - h h StØ b k 12 7 6 , ( d - h . 1) .

Am rd Û ² the NHD, Eb . ( 9 ) , 6Á ÷ evgIB m

m tlm d n118± m md ù ú B p . (3)» (5) .

= 2, 3 ,4 ) m plottd in FIg . 2 together with Î Ôª ri -
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mm tal zm lts[8] fm 1 NA27 ² u . c m PE ing the m ults of the pm m1t m del ÷ × boÉ sta×sdd

and muldplid ty fluetum À With the EÄ lu m Ref . [ 10 ] for fk d muldplid ty ( n = 9 ) havizl g Þ ly

statist id f luetuatb ¡ , we m me th t the id 1mm of multiplid ty f luetum on b wmk . m m th
av® age muI tiplici ty is low , the z radd ty phï u ne mn ¹ sdll dg zm atd by the su dsdd atactua-
tions, evÔ1 m the case d muldplid ÀÄ guctuadng fzu n evgu m event -

::l hCFS j 20| j hCM J | jr - h |

Ò:j "Ñ | :l !:Ì l jl tÌ l
JJHø ;11 --ø |j y jjÜ |

hM hM hM

FK .2 . T11e CF., d gat Rubebaity dLÀ ibutig z ì ú boÉ staö Ud and mulä tid ty Etm uauq m Ø
m Ep m d with that d 400 GeV/ c pp ootlis on- h m td Ä hm z Rd . [ 11] .

¤¤́ nµ= . © , £Ó 27.
h IM É Øç w dEdµÔÉ õ ô atiw bp m l ´ h t -: |

viour Þ the width d muldptid ty dist ibut i011, i . e. . J U ´ .. M |

t k s t m ª t h d m ÷ p l i d t y f l u m a d o n h t k e v m  m f É f õ l

l n b É É É 2 2 lspß , m mom details, we h ve ² ne the sane czdc1Ila- 0.15 1¢ A Ü É - ií l

tion by fbÉ ª tbe averag e mluddplicity m b zµ = 9 while 3 l VW J V CÉ ý |
varyù úe distrb 16011Ð ö timÍ changirª tbe Eo ¶ m b Câ M J i MM|
NBD P®m eter h fm n 0. M 18. Ä e m Ê £ú ª Ø vm Ü « ÷¢ |
multiplid ty di m ibm om for d ffem t h Ê simwn m lM Ü þ Ü É¢ È » l
F² 3 . t k m uh b KEG -q M z m ç wn m M 'J i 1b 1, ´ l 2 30

4 ( a) m d ( b) mµ ecdvd y . I t Ý 1 be s¹ 1 fm n Fzg . 3 "

FHZ-4. m e Cp-q ( a) an d EL ( b) fm z flat prob-bil i ty dist ibutiÞ with sta² ×d f luctuation and nÞ UVEF

btnm Àd mui dplicity d st ibuùØE( with v® iots vd uÄ d pezï neter h ) .
´nµ= 9. ¤k = 0.5, Úk = 1.0, alEZ 2.25 , ak = 4.5, , k = 9.0, £k = 18.0.
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but ion chmÒ Ô Þ m da É ly w hile the ® rad d ty plm n ng Eon rg mm B quali tati veiy the m n e. Ç Ee

Þ rm¨ £ndirhg curvÄ an nez ly par al lel to each other at large M , show kÉg that the vd ue d e mw y

index ² fined m Eq . ( 7 ) Ê im g Ä Àve m the w idth of n111ld plid ty di st ibuÀot1¤

In m Ed Ä Þ , w e have bÄ 1able m mproduce the m at id ty pha m ng m 1£é Øv ed m the g × er -

m Ä td data fk m N A 27 , 1ª EEg a f lat pzobabiHty d st ibudon w i th both su dst id m d mLIM plid t y

fIucum om - t E e zÄ dt stmw s th t w tm tlze m rag e mult iplid ty is low , the m d ei ty ptm m m on

h dm m ated by the su d sd Á l n ud um ons also m the ü se of m ult ipiici×Ê f luet 1186na fmm event m

even t . Ó11m tIO varyiz» ÂEe N BD pam n et® h over a lazF mnge , ÷ have show n that the er rat ici ty

phm om eIU n is UB e m dve m th e w idt h of m ul t i pl id ty distr ibt160I1.
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