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e pp collisions: intrinsic transverse momentum

e pA collisions: width enhancement

e AP collisions at RHIC

Reference: Phys. Rev. C 61, 021902(R) 2000.
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/ ‘ Cronin Effect I \

e Hard particle production in pA collisions

Vs > 20 GeV
’777T7K7' o

e Cronin effect:

Particle production in pA collisions shows an
enhancement (in a certain pr range), which

goes with A% compared to pp collisions:

oPA
obPp

~ A% a>1

D. Antreasyan et al. PRD 19, 764 (1979)
C.N. Brown et al. PRC 54, 3195 (1996)
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Transverse Momentum
Degree of Freedom

e Observed width of distribution (proton)

(k2) =~ 1 GeV?

M.D. Corcoran et al. Phys. Lett. B 259, 209
(1991)

e Incorporate transverse momentum

into pQCD calculation:

dz fup(2,Q%) — dx d%r g(kr) fa/p(z, Q?)

L exp(—R2 /(2
kr) = (k)

g(

(k2) : 2D width of the kr distribution
(k) + = 4(kr)?/m
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. ptp —> T+X MRSTO8, best fit in <k;>
- CP, s'?=19.4 GeV

E704, s"?=19.4 GeV

- B WA70, s"?=22.9 GeV
® NA24,s"?=23.7 GeV

2 A CP,s"?=23.8 GeV

CP, s'?=27.4 GeV

E605, s'?=27.4 GeV
R110, s"?=31.0 GeV
E605, s'/?°=38.8 GeV
R807, s'?=63.0 GeV
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Figure 2: Data/theory ratio in p + p — 0+ X experiments
using the best fit for (k). Factorization scale: Q = pr/2,

Kfragmentation scale: Q = pr/z, x7 = 2pT /+/S. /
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Figure 3: Data/theory ratio in p + p — v + X experiments
using the best fit for (k7).

- ptp —> y+X MRSTO8, best fit in <k;>
- B R110,s"?=63.0 GeV B WA70, s"?=22.9 GeV

B ® R806, s"?=63.0 GeV ® NA24,s'?=23.7 GeV

- A R807,s"?=63.0 GeV A UAB,s"?=24.3 GeV
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pp —> () +X, Epeen=200,300,400 GeV

E E

107 200 GeV

300 GeV 400 GeV
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] Enhanced width for (k%) distribution

C.Y. Wong et al. PRC 58, 376 (1998)
X-N. Wang PRC 61 064910 (2000)

[ Our assumption:
<k%>pz4 - <k%>pp +C hpA(b)

h(b) : number of effective collisions at impact
parameter b
C' . average squared transverse-momentum

transfer per collision

Saturation:
(0 if v4(b) < 1
hott(b) =< wa(b) =1 if 1 <wu(b) <2
X 1 it 2 S VA(b)
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Figure D: Cross section per nucleon in pA — 7w°X reactions
(A = Be,Ti,W) with C**" = 1.2 GeV? (red) and C*** = 0
(blue). The lower panel displays the data to theory ratio on a

\linear scale for the pW collision.
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Figure 0: Cross section per nucleon in the pBe — ~X re-

action at /s = 38.8 GeV (dots) and at /s = 31.6 GeV (tri-
angles). Brown lines indicate no intrinsic transverse momenta,

blue C*%t = 0, red C**" = 1.2 GeV?. Lower panel shows
wta/theory at /s = 31.6 GeV. Data from E706. /
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ﬁt present: \

No data on m, K, v production in
1. pp collisions at 60 GeV < /s < 200 GeV
2. pA collisions, except /s ~ 30 GeV

However:

pp and pA data in a wide energy range are
essential to understand Cronin effect

—> implications on other observables
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