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2-SCALING: SEARCH FOR SIGNATURES
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We present results of analysis of hadron production in p+ p and Au+ Au
collisions obtained in the framework of z-scaling in searching for signatures of
a phase transition in nuclear matter. The approach allows systematic analysis of
experimental data on inclusive cross sections over a wide range of collision energies,
multiplicity densities, transverse momenta, and angles of various particles. The
concept of the z-scaling is based on the principles of self-similarity, locality and
fractality reflecting the general features of hadron interactions. The scaling function
1(z) depends on the self-similarity variable z and is expressed by the inclusive
cross section and the multiplicity density of produced particles. The variable z is
a function of the momentum fractions x; and x2 of the colliding objects carried
by interacting hadron constituents and depends on the fractions y, and yp of the
scattered and recoil constituents carried by the inclusive particle and its recoil
counterpart. There are three model parameters in the z-scaling approach. The
structure of the colliding objects and fragmentation processes is characterized by
the structural and fragmentation fractal dimensions § and e, respectively. The
produced medium is described by a “specific heat” ¢. The discontinuity of the model
parameters is discussed from the point of view of searching for phase transitions in
nuclear matter.

[IpencraBneHbl pe3ysnbTaTbl aHajlM3a CHEKTPOB POXAEHHS aPOHOB B CTOJIKHO-
BeHUSIX p +p U Au+ Au, nojyueHHble B paMKax z-CKEHJHHra NPH [OUCKE CHI-
HaTyp (pa3oBbIX NepPexoioB B sNEPHOH MaTe€pPUH. DTOT MOAXOL SBJSETCS OLHHUM H3
METOJ0B CHCTEMATHUECKOI'0 aHa/HM3a IKCIEPUMEHTANbHbIX JAHHBIX 110 WHKJ/IO3UBHBIM
CeyeHMsM POXKIEHHS YacTHL, OXBaThIBAIOLIMX IIMPOKHH NMana3oH SHEPTHH CTOJK-
HOBEHHsl, MHOXKECTBEHHOCTH, MONEPEYHOr0 HUMIyJbCa M yIa POXKIEHHBIX YACTHLL.
Konuenuus z-ckeisvHra ocHoBaHa Ha (pyHAAMEHTAJbHBIX NPHUHLHKIAX CaMONOAOOHS,
JIOKAJIbHOCTH W ()PaKTaJbHOCTH aAPOHHBIX B3aHMONEHCTBHMH, OTpaKalolIUX oO0LIHe
0COGEHHOCTH B3aUMOJEHCTBHS YACTHLL Ha YpOBHe KOHCTHTYeHTOB. CKeHJMHroBas
GyHKUHs 1 (z) 3aBUCHT OT MapaMeTpa Mogo0usl z U BblpakaeTcsl yepe3 HHKJ/I03HUBHOE
ceyeHMe, IJIOTHOCTb MHOXECTBEHHOCTH M TPH MOJEJbHBIX NapaMeTpa. Besanunna
z sABaseTcs (DyHKUHEH MOMEHTOB MMIYJbCOB X W X2 CTAJKHBAIOLIMXCS YaCTHL,
YHOCHUMBIX KOHCTHTYEHTaMH, M 3aBUCHT TaKxKe OT J0Jled UMITYJbCOB Yo U Yp pacce-
SIHHbIX KOHCTHTYEHTOB, YHOCHUMBIX HHKJ/IO3UBHOH YacTHLEH W ee MapTHEPOM OTHAYH.
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CTpyKTypa CTaJKHBAIOLIMXCA 00BbEKTOB U Mpolecca (parMeHTaluH XapaKTepHuayeTcs
CTPYKTYPHOH M (pparMeHTalMOHHOH ()PAKTAJbHBIMH Da3MEPHOCTAMH, a POXKIEeHHas
cpefia ONHCHIBAETCS «YyIeJbHOI» TennoeMkKocTblo. CKayKM MOJEJbHBIX MapaMeTpoB
00Cy>KIal0TCA ¢ TOUKH 3PEHHS TMOHCKA (ha30BBIX NT€PEX0J0B B AepHOH MaTepHH.

PACS: 11.30.-j; 14.40-n; 25.75.—q



