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Tokarev M.V. et al. E2-99-113
A-Dependence of Z-Scaling

The A-dependence of z-scaling in inclusive hadron production in pA colli-
sions at high transverse momentum is studied. The concept of z-scaling based on
the fundamental principles of Nature such as self-similarity, locality, scale relativi-
ty and fractality reflecting the general features of particle interactions is developed
for the description of processes of hadron production in pA collisions. The scaling
function ψ is expressed via the invariant cross section Ed dq3 3σ/ and the average

multiplicity density dN d/ η of particles produced at pseudorapidity η = 0 in the cor-
responding nucleon-nucleon interaction. The independence of the function ψ( )z of
center-of-mass energy s and angle of produced particle for different nuclei from
D up to Pb is shown. The symmetry transformation, z z→ α , ψ α ψ→ −1 is used to

determine the A-dependence of transformation parameter α . Based on the proper-
ties of z-scaling the dependence of cross section of π±, K±, p hadrons produced in

pA collisions on transverse momentum q⊥ in the central rapidity range (η = 0) at
RHIC energies is predicted.

The investigation has been performed at the Laboratory of High Energies,
JINR.
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Òîêàðåâ Ì.Â. è äð. E2-99-113
A-çàâèñèìîñòü Z-ñêåéëèíãà

Èçó÷àåòñÿ A-çàâèñèìîñòü ðîæäåíèÿ àäðîíîâ π±, K±, p â ïðîòîí-ÿäåðíûõ

âçàèìîäåéñòâèÿõ â îáëàñòè áîëüøèõ ïîïåðå÷íûõ èìïóëüñîâ. Ðàçâèâàåòñÿ êîí-
öåïöèÿ z-ñêåéëèíãà, áàçèðóþùåãîñÿ íà ôóíäàìåíòàëüíûõ ïðèíöèïàõ ïðèðî-
äû, òàêèõ êàê ñàìîïîäîáèå, ëîêàëüíîñòü, ìàñøòàáíàÿ îòíîñèòåëüíîñòü, ôðàê-
òàëüíîñòü è îòðàæàþùåå îáùèå çàêîíîìåðíîñòè âçàèìîäåéñòâèå êîíñòèòóåí-
òîâ, äëÿ îïèñàíèÿ ðîæäåíèÿ ÷àñòèö â pA-ñòîëêíîâåíèÿõ. Ñêåéëèíãîâàÿ
ôóíêöèÿ ψ âûðàæàåòñÿ ÷åðåç èíâàðèàíòíîå ñå÷åíèåEd dq3 3σ/ è ïëîòíîñòü ðàñ-

ïðåäåëåíèÿ ÷àñòèö dN d/ η ïðè η = 0, îïðåäåëåííîé â ñèñòåìå öåíòðà ìàññ NN.
Óñòàíîâëåíà ýíåðãåòè÷åñêàÿ è óãëîâàÿ íåçàâèñèìîñòè ôóíêöèè ψ äëÿ ðàçëè÷-
íûõ ÿäåð îò D äî Pb. Íàéäåíà çàâèñèìîñòü ïàðàìåòðà α , îïðåäåëÿþùåãî ìàñ-
øòàáíîå ïðåîáðàçîâàíèå z z→ → −α ψ α ψ, 1 , îò àòîìíîãî íîìåðà ÿäðà-ìèøå-

íè. Ñâîéñòâà z-ñêåéëèíãà èñïîëüçóþòñÿ äëÿ ïðåäñêàçàòåëüíûõ ðàñ÷åòîâ çàâè-
ñèìîñòè ñå÷åíèé ðîæäåíèÿ àäðîíîâ π±, K±, p îò ïîïåðå÷íîãî èìïóëüñà q⊥ â

öåíòðàëüíîé îáëàñòè (η = 0) ïðè ýíåðãèÿõ RHIC.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ÎÈßÈ.
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