
Hadron-nucleus collisions

10
-5

10
-4

10
-3

10
-2

10
-1

10
0

10
1

10
2

 0  0.2  0.4  0.6  0.8  1  1.2

E
/A

 d
3
σ

/d
p

3
 [
m

b
/G

e
V

2
]

Ekin [GeV]

p+Ta  400 GeV/c, FNAL-E592

Tg = 47MeV

Tf = 109MeV

βg = 0.04

βf = 0.43

ϑ = 70
ϑ = 90
ϑ = 118
ϑ = 137
ϑ = 160

plab [ GeV/c ] Tb [ MeV ] Tg [ MeV ] βg
CERN-PS208 1.22 4 40 0.05
LBL-E987 1 8 50
KEK-90 3-4 50-60 0.1-0.2
BNL-E900 5-15 10 50 ≤ 0.01
NA49 160 10 50 0.1
FNAL-E592 400 45 0.04

”average” 5 50 0.05

Two sources, gray (secondary) and black (evaporation) nucleons
Connection between the number of slow particles and ν of the projectile?
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Hadron-nucleon cross-sections?

ν slow

7.2.4 Estimation of � with polynomial model

A Glauber-type 
al
ulation for the number distribution of proje
tile 
ollisions has been per-

formed using measured inelasti
 hadron-nu
leon 
ross-se
tions, with a Woods-Saxon distribution,

des
ribed in Se
. 7.1.1. The result of the �ts are shown in Fig. 7.3 left.
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Figure 7.3: Left: probability distribution of number of proje
tile 
ollisions obtained from a

Glauber-type 
al
ulation, normalized to 1 for � � 1. Right: measured (points) and �tted (lines)

probability distribution of N

part

, normalized to 1 for N

part

� 1.

The average number of emitted slow parti
les as fun
tion of number of proje
tile 
ollisions

is plotted in Fig. 7.4 left. While the 
onne
tion is quadrati
 for small nu
lei, a 
lear linear

relationship is obtained for Pb. This latter is 
onsistent with the geometri
 
as
ade model.

The number of proje
tile 
ollisions at a given number of dete
ted slow parti
les 
an be

estimated (see Se
. 7.1.2). Results for several rea
tions are shown in Fig. 7.4 right. No dete
ted

parti
les means � � 1:5� 0:5 for every rea
tion. In 
ase of p+C and p+Al a plateau is rea
hed,

at around 2.8 and 4, respe
tively. A steady in
rease is present for Pb target, though events

with N

part

> 15 will be strongly 
ontaminated or even dominated by ba
kground events. The

previous puzzle of � and p 
ross-se
tions is solved here by pretending that pions are more e�e
tive

in 
reation of slow parti
les, so the same number of N

part

would mean less 
ollisions for pion

proje
tile. This absurdity brings us ba
k to the 
on
lusion of Se
. 7.2.1.

7.2.5 Estimation of � with Venus model

Text and �gures go here.

35

Slow: π+Pb ≈ p+Pb, although σπN is smaller (2/3 of σpN)
Only the first collisions matters? Geometrical cascade model

This way we are more sensitive to thickness and b than to ν
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p-Pb centrality – a study for ALICE
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FS, ,,Centrality control of hadron nucleus interactions by detection of slow nucleons ”, arXiv:hep-ph/0304065
R. Caliandro et al incl FS, ,,Event Characterization in ALICE”, ALICE-INT-2005-034

neutrons
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