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History of EGS System

Period Program Language Authors
1963 1965 | SHOWERL Fortran Nagel
1966 SHOWER2 Fortran Nicoli
1967 1972 | SHOWERS3/PREPRO Fortran Ryder, Talwar, Nelson
1970 1972 | SHOWER4/SHINP Fortran Ford
1974 EGSL/PEGSL Fortran Ford, Nelson
1975 EGS2/PEGS2 Mortran 2 | Ford, Nelson
1976 1977 | EGS3/PEGS3(SLAC-210) | Mortran 2 | Ford, Nelson
1982 1985 | EGSA/PEGSA(SLAC-265) | Mortran 3 | Nelson, Hirayama, Rogers
2000 ? |EGS5 Fortran SLAC, U of Michigan, KEK




ETRAN code

NBS( NIST) Berger and Seltzer
Electron TRAN sport

Sandia National Laboratory ITS (Integrated
Tiger Series)



EGHA

EGHA
1 100
PEGSA(A Preprocessor for EGH4)

keV GeV
1keV GeV



EGHA

Bremsstrahlung production (excluding the Elwert
correction at low energies)

Positron annihilation in flight and at rest (the annihilation
guanta are followed to completion).

Moliere multiple scattering (i.e., Coulomb scattering from
nuclel). The reduced angle is sampled from a continuous
(rather than discrete) distribution. Thisis done for
arbitrary step size, selected randomly, provided that they
are not so large or small asto invalidate the theory.

PRESTA (Parameter Reduced Electron Step Transport
Algorithm) for eectron transport (NRCC extension).






Condensed History Technique
|=-In(d)/S

X (dE/dx)

Eq Xo YorZo» Ug Vg Wy



EGHA

 Mogller (ee) and Bhabha (e'e) scattering.

« Continuous energy loss applied to charged-particle tracks
between discrete interactions.

— Tota stopping power consists of soft bremsstrahlung and collision
loss terms.

— Collision loss determined by the (restricted) Bethe-Bloch stopping
power with Sternheimer treatment of the density effect.

» Electron impact ionization (KEK extension)



EGHA

Pair production.
Comypton scattering.
Coherent (Rayleigh) scattering can be included by means of an option.

Photodl ectric effect.

— Neither fluorescent photons nor Auger electrons are produced or
transported in the default version of the subroutine PHOTO.

— Although user-written versions of PHOTO allow for the production and
transport of K- and L-edge photons.

Doppler broadening and linearly-polarized photon scattering (KEK
extension).

General treatments of K- and L- fluorescent photons for compounds or
mixtures (KEK extension).



PEG3A (Preprocessor for EGH4)

e 12 85

EGHA

piecewise-linear fit
— PEGHA
e PEGHA "PEGH "’



EGHA

EGHA4

EGHA
— Mortran3

— EGHA PEGH
(piecewise linear fitting)
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HOWFAR

AUSGAB

Set IDISCT=1

d

\/Main program

\

Eq Xo YorZo» Ug Vg Wy




HOWFAR AUSGAB

HOWFAR

« EGH

— KEK
— EGHA

AUSGAB



AUSGAB

(IARG=0)

ECUT PCUT
(IARG=1, EGS )

AE AP (IARG=2,
PEGS )

(  HOWFAR
IDISC(NP)=1 ) (IARG=3)
(IARG=4)

o IAUSFL flag “AUSGAB”

( )



— NP=1

NP

NP

NP+1



NP:Stack number — Electron

— Photon

— Positron

NP=3

Flow control of cascadein EG&4



