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String Parton VModels

s Models for inelastic interactions of:
primary hadrons withi nuclel

s for particles of highincident energies

s Models split into
e String excitation
e String fragmentation
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String Parton VModels

s [wo models for string excitation

o FIFModel, a diffractive scattering model
e Quark Gluen String Medel

o String| fragmentation common, but
e fragmentation function specific for string model

e Secondaries passed on to lower energy
models

» Nucleus passed tormodels for fragmentation,
deexcitation, ...
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Applicability ot models

s OGS Model

e [ncident energies above 5-20/GeV up to 50
eV

o [ncident particles: pion, Kaon, proton,
neutron, and gamma

o FTF Model

e Energies as above
o [ncident particles: all (longlived) hadrons
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Quark: gluon string model (QGSIV)

o [he algorithm
o A 3-dimensionall nuclear model is built up
o [t is collapsedi intor 2 dimensions
e [he iImpact parameter is calculated

o Hadron-nucleon collision probabilities calculation
pasedi oni eiconal model, using Gaussian: density.
distributions fior hadrons and nUcleons.

o Sampling| of the number of pemerons exchanged
In each collision

o Unitarity cut, string formation; andl decay.
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Ihe nuclear model (shared)

e The nuclear density distributions used: are the
Saxon-Woods form for high' A (Grypeos 1991)

%
1 +exp[(r, —R)/a]

o And the harmonic oscillater form for light
nucleil (A<17, Elton 1961)

o(r) = (aR*)™>"* exp(-r° / R?)

p(r;) =

s The nucleon momenta are randomly chosen
between zero and the fermi momentum
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The nuclear model, cont.

o [he samplinglis done; Iin a correlated
mManner

e sUch the loecal phase-space densities stay.
within what i1s allowed by Pauli’s principle,
and

e Such that the sum of alll nucleon momenta
egualsi zero.
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Collision criterion

s [n the Regee Griboyv approach, the
collision priobability’ cam be written;as

P, (b, ,s) =1/ c(1-exp[-2u(db,,s)]) = E p,;" (OB, ,s)
n=1

s Where
p;"” (0b;,s) =1/ cexp[-2u(db, ,s)]

s And
u(ob;:,s) = %S)exp(ébi]z. [ 4A(s))

[2u(b; ,$)]"

n!

Yy

s (Capella 1978)
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Diitifraction

» Diffiraction is split offi Using the shower
enhancement factor ¢ (Baker 1976).

j l-c tot
p, " (Ob,,s) = — (" (Ob;5) = py; (3b;.9))
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String formation

o String| formation IS done vial the partons
exchange (Capella 94, Kaidalov: 82)
mechanism, sampling| the parton
densities, and ordering pairs off partons
Into) color coupled entities.

2n 2n

X 19X2,) = fol_[ull;i ('xi)é(l_ Exi)

=1 =1
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OGS model for mw, N, and K induced
reactions

s Pomeron trajectory and vertex
parameters found in a glebal fit to
elastic, total and diffractive, (6%

assuimed) cross-sections for nucleon,
kaom and pion scattering off nucleens.

G.Folger,J.P.Wellisch
CERN/EP/SFT CHEP 2003




OGS Model for electro nuclear reactions

» Cross section see previous talk.

o Small cress section, gamma interacts
with' one; (random) nucleon

s Using vector dominamnce model
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FET'EE model

o The algoerithm
Build 3-dimensional nucleus
Calculate impact parameters with alll nucleons

Hadron-nucleon: collision probabilities
e Using inelastic cross section from eiconal model

Collision| between partons modeled as momentum
exchange

Momentum exchange g excites hadron and' nucleon
Condition on exited masses nf >nf,,.+4

Strings formed from exited particles
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Longitudimal String FEragmentation

o Algorithm
e String between constituents
e Break string by inserting g-gbar pair
s y,;d:s:qq =1;:1:027:01
e Break string at pair == new: string +
hadron
o Gaussian P., <Pg>=0.5 GeV

o Split lengitudinal momentum: using Lund: or
“QGSM" fragmentation functions
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Pion and proton Scattering

WHITMORE 84 ZP C62, 109 - BaYUKOV 80 ITEP—80—37 (400 Cev}

P L —Pl+X

N
o

—
L]

%
S
o~
=
=
[=]
—~
E
]
g
=
)
<

{E/a)2D35SIG /D3P ME/GEVre2

Q1

T

a
th

-

1.2 1.4
EKIN(LAB),GEY

G.Folger,J.P.Wellisch

CERN/EP/SFT CHEP 2003




I Model

Diffractive String Model (FTFModel)
pp — X, 200 GeV/c

pH > X
200 GeV/c

o Data
e Simulation

hd hd ® A
K K A+ A+Z p
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Summary.

s [wo parten string models are available
with geant4.

o Both models are at present heavily: used
In test-beam simulation.
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