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OU3UKA BJIEMEHTAPHBIX YACTUII U ATOMHOI'O AOPA. TEOPUA

CLAN-MODEL OF PARTICLE
PRODUCTION PROCESS REVISITED
IN CHAOS-BASED COMPLEX NETWORK SCENARIO

S. Bhaduri', A. Bhaduri?, D. Ghosh?
Deepa Ghosh Research Foundation, Kolkata, India

The multiplicity distribution of high-energy interaction had earlier been analyzed with reference to
clan-model and negative binomial distribution (NBD), which described the underlying particle production
process by means of cascading mechanism. Clan was defined to contain the particles stemming from
the same ancestor, and average multiplicity within clan was deduced from the best fitted NBD for the
multiplicity distribution of full phase space. Since the latest data could not be confronted with NBD alone
to deduce the number of clans and their internal dynamics, we propose a new rigorous method using
complex network and chaos-based visibility-graph algorithm to extract clusters from different rapidity
regions around the central rapidity (c,) of exemplary data of 32S—AgBr(200A GeV) interaction. These
clusters are found to be scale-free and self-similar. For each cluster power-of-scale freeness of visibility
graph (PSVG) and two important topological parameters — average clustering coefficient and average
degree — are extracted based on visibility of the nodes from each other in the visibility graph constructed
from the cluster. The clan-model is revisited by correlating clusters with clans and average degree of
the clusters with the number of particles in the clan. For each rapidity region around ¢, the number of
clusters/clans having higher values of both average clustering coefficient and PSVG is extracted. For
those clusters, (average degree)/(number of particles in the clan) ratio has been calculated. It has been
found that there are fewer number of clusters/clans having higher average clustering coefficient and
PSVQG, in the rapidity-region nearest to c,, and this count increases monotonically across increasing
overlapping rapidity-regions around c;..

P cmpeneneHne MHOXECTBEHHOCTH BO B3 MMOJEHCTBHU IIPHU BBICOKHMX DHEPIUAX ObUIO p Hee Mpo-
H JIM3UPOB HO B P MK X KJI HOBOW MOJENM M OTPHL TelIbHOro 6uHOMM JjibHOTO p cnpenenenust (OBP),
KOTOpBIE MPEJCT BIISIOT MCCIIENyeMblil IPoLecC poXIeHUsd 4 CTHLl B BUje K cK 1 . Kil HOM H 3bIB ercd
TPyNIl 4 CTHI], POXACHHBIX OT OJHOTO POJMUTENS, CPENHSIS MHOXECTBEHHOCTh U CTHI] B KJI HE BBIUH-
cnsiercs U3 H wiydmero ¢ur ¢ nomoinsto OBP MHOXECTBEHHOCTH B MOJTHOM ¢ 30BOM IIPOCTP HCTBE.
ITockombKy ¢ Mble HOBbIE DKCIIEPUMEHT JIbHBIC JI HHbIE He MOTYT ObITh onuc Hbl TobKo OBP mis BbI-
YHCIIEHUS YUCIT KJI HOB M UX BHYTPEHHEW JUH MUKW, B Jl HHOH p 6OTe Mpemt I' eTcs HOBBIH CTPOruii
METOJI, IPEJNON T IOIIUHA HCHO/B30B HHE KOMIUIEKCHOM CETH U OCHOB HHBIM H X Oce JITOpUTM TIp (hoB
BIIUMOCTH JUTSl BBIIEJICHUS KJI CTEpOB U3 007 CTe C p 3HBIMH OBICTPOT MU BOJIM3M LIEHTP JIBHOH OBI-
CTPOTHI ¢, [l mpuMep GbUIM MCIIONB30B HbI [ HHBIE B3 uMopeiictsus >2S—AgBr (2004 IsB). O6H -
PYXEHHbIE KJI CTepbl IIOK 3bIB IOT HE3 BHCHMOCTb OT M clIT 00B 1 ¢ Morojpobue. [Ig K K10ro Ki crep
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U3BJIEK €TCS I P METpP cimeneHHoi c6o000ut ep ¢ euoumocmu (CCI'B), T KXKe B B XKHBIX TOIOJIOIU-
YECKHX I1 p MeTp : KO3((PUIUEHT YCPEeIHEHHO! KJI CTepH3 LMK M YCPEIHEHH $ CTeleHb. BbluuclieHue
OCHOB HO H B3 MMHOI BUIMMOCTH Y3JIOB TP ¢ BHANMOCTH, IIOCTPOSHHOTO JUIS K X70ro ki1 crep . Opu-
TYH JIBH 1 KJI HOB $l MOJIe/Ib MOAM(UIMPOB H C YYETOM KOPPENSLUM KJI CTEPOB C KJII H MH, T KXe
CBSI3M CPEIHEeH CTEeNeHH KJI CTEPOB C YHMCIIOM Y CTHUL B Ki1 He. i K X10it 0611 ¢t OBICTPOT BOJIM3M Cy
U3BJIEK eTCs YHCIIO KJI CTEpOB/KII HOB, IMEIOIIHX O0oJIbIINe 3H YeHHs Kod(hHIUEHT YCPeTHEHHOH KT -
crepu3 i U CCI'B. [Ing T KuX KJI CTEpOB T KX€ BBIYUCIICHO OTHOILEHHE (CPEmHss CTeneHb)/ (4Huciio
Y CTHI B KJI He). B p Gore IOK 3 HO, YTO BENUYMH KJI CTEPBI/KII HbI ¢ OONBLIMM KO3(h(HUIMEHTOM
ycpeanenHo# ki1 crepu3 nuu 1 CCI'B MeHbIle XU eMOoil BEIMYUHBL B 0011 CTAX OBICTPOT, 6K Hmmmx
K Cr, U OH YBEIMYMB €TCS P BHOMEPHO IO Mepe Y JIeHHsi 00 CTeil OBICTPOT OT Cr-.
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