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All MC models (Geant4, LAQGSM, DPMJET, UrQMD) assume that there is a change in
the hadron-nucleus interaction mechanism at Plab ~4 — 10 GeV/c.

Questions:

1. Is there areal transition in the nature? What is its physics?
2. What can we do to improve the MC models?



Why does not the HARP-CDP group use the FTF-BERT Physics List
announced as one of the best PL for LHC collaborations?

How well does the FTF model evolve.
FTF, June 2010 FTF, September 2010
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FTF model is going in the right direction! But it was very heavily to improve it.



New things have been implemented in FTF last time!

1. Phase space restrictions at low mass string fragmentation
2. Correction of intra-nuclear interaction number
3. Tuning of reggeon cascading parameters

B. Andersson et al., Nucl. Phys. B281 (1987) 289;
B. Nilsson-Almquist and E. Stenlund, Comp. Phys. Comm. 43 (1987) 387.
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Short description of the models

Hadron-hadron interactions are modeled as binary kinematics

ath—a’+b’ ml>m, my’>m, é

where a’and b’ are excited states of the initial hadrons a and b.
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Phase space restrictions at low mass string fragmentation

~&5%  Separate simulation of the single diffraction
and non-diffraction interactions.
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PP interaction, channel cross sections 4



Phase space restrictions at low mass string fragmentation 5
Excellent results for PP interactions!

PP interaction, topological cross sections
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PP interaction, inclusive cross sections
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Phase space restrictions at low mass string fragmentation
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Check of inclusive cross sections for PN interactions, HARP-CDP data
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Correction of intra-nuclear interaction number
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PROBLEM! What can we do?

P, (GeV/c)

Change string fragmentation.
Change string mass distribution.
Change cross sections.

Correct interaction number.



Correction of intra-nuclear interaction number 8

Source of the problem: the AGK cutting rules are asymptotical ones!

Glauber cross section AGK rules
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® e o o o

Competition of planar
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! only 1 paper on the
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and A. Kaidalov.
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Correction of intra-nuclear interaction number
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Correction of intra-nuclear interaction
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Tuning of reggeon cascading parameters

Model of nuclear disintegration in high-energy nucleus nucleus interactions.
K. Abdel-Waged, V.V. Uzhinsky
Phys.Atom.Nucl.60:828-840,1997, Yad.Fiz.60:925-937,1997.

Y = G / dE'd*H Fy(b - F,6 — &) x

x FﬂN( S],E ﬂN(b "52 'f)

G is 3-pomeron vertex constant, b impact parameter of incident hadron, §), 8- impact co-
ordinates of nuclear nucleons. ¥ is the position of pomeron interactions vertex in the impact
parameter plane, £'-1ts rapidity. .

Using Gaussian parameterization for Foy (Fry = exp(—(] b |2)/(R2
dependence on energy, we have

}) and neglecting its

R2 -
Y ~ Glé—2€) gNexp(-—(b——(31+32)/2)2/3R3,N)><
x exp(—(51 — 8)*/2R%y),

where R, is the pron-nucleon interaction radius. According to (2) the contribution reaches a
maximum if the nucleon coordinates §; and §; coincide and decreases very fast with increasing
the distance between the nucleons. For reproduction of this behavior we choose ¢ as

T -5
H(l 5 -5 )= Cezp(—T).

11



/"'—-}\ Tuning of reggeon cascading parameters

l‘ |  Complex analysis of gold interactions with photoemulsion
. y nuclei at 10.7-GeV/nucleon within the framework of
cascade and FRITIOF models.
By EMU-01 Collaboration (M.l. Adamovich et al.). 1997.
Zeit. fur Phys.A358:337-351,1997.
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Tuning of reggeon cascading parameters

Unexpected results of the tuning!
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Yproj Yproj

pHy—2.1) oA(y=25)

Chra = 0.62 < Py >=0.035+0.09

GeV/c)’

] + e4y-25) (
= 2.1 at pjap = 4 GeV /e y=2.5at gy~ 5.5 GeV/e

1 + eMy—2.1)

Clear signal of a transition regime!

The transition takes place at Plab=4-5 GeV/c 13



Tuning of reggeon
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Smooth transition
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Possible experimental check
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Summary

1. 3 new things are introduced in FTF for pp- and pA-interactions:
a) Phase space restrictions at low mass string fragmentation
b) Correction of multiplicity of intra-nuclear collisions
c) Tuning of RTIM parameters

2. Good results are obtained for pp- and pA-interactions,
especially for description of HARP-CDP data. The description of
HARP-CDP data on pA-interactions (Be, C, Cu, Ta, Pb) is the
best among other models!

3. The best low energy partner of FTF is the Bertini model. The
corresponding transition region is 3 — 8 GeV/c.

4. 1t would be well to improve the Bertini model. Improving of the
Binary model is heavily desirable!

5. A stronqg indication on transition regime realization is obtained!
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