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Value for TARG and corresponding situation.

IARG IAUSFL : Situation
0 1 A particle is going to be transported by distance TXSTEF.
1 2 A particle is going to discarded because its energy

is below the cutoff ECUT (for charged particles)
or PCUT (for photons)—but its energy is larger
than the corresponding PEGS cutoff AE or AP, respectively.

2 3 A particle is going to be discarded because its energy
‘is below both ECUT and AE (or PCUT and AP).

3 4 A particle is going to be discarded because a user
_requested it (in HOWFAR usually).

4 5 A photoelectric interaction has occurred and either:

a) the energy of the incident photon was below
the K-edge binding energy and it is going to
be discarded, or

b) a (fluorescent) photon is going to be discarded
with the K-edge binding energy.

5 6 A particle has been transported by distance TVSTEP.
6 7 A bremsstrahlung interaction is to oceur and a call
to BREMS is about to be made in ELECTR.
T 2] Return to ELECTR after a call to BREMS was made.
8 9 A Mpgller interaction is to occur and a call to
MOLLER is about to be made in ELECTR.
9 10 Return to ELECTR after a call to MOLLER was made.
10 11 A Bhabha interaction is to occur and a call to
BHABHA is about to be made in ELECTR.
11 12 Return to ELECTR after a call to BHABHA was made.
12 13 An in-flight annihilation of positron is to cccur and
a call to ANIHI is about to be made in ELECTR.
13 14 Return to ELECTR after a call to ANTHI was made.
14 15 A positron has annihilated at rest.
15 16 An pair production interaction is to occur and a
call to PAIR is about to be made in PHOTON.
16 17 Return to PHOTON after a call to PAIR was made.
17 18 A Compton interaction is to occur and a call to
COMPT is about to be made in PHOTON.
18 19 Return to PHOTON after a call to COMPT was made.
19 20 A photoelectric interaction is to occur and a call
to PHOTO is about to be made in PHOTON.
20 21 Return to PHOTON after a call to PHOTO was made
(assuming NP iz non-zero). s
21 22 Subroutine UPHI was just entered.
22 23 Subroutine UPHI was just exited. :
23 24 A coherent (Rayleigh) interaction is about to eccur.
24 25 A coherent [Rayleigh) interaction has just oceired.

0 47:IARGOODDOD (40000)
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Depth vs size of electron cloud Depth vs size of electron cloud
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Line-length against electron energy
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Line-length against incident angle
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The second pixel spectrum
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The third side pixel spectrum The forth side pixel spectrum
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The third pixel spectrum The fourth pixel spectrum
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The third pixel spectrum The fourth pixel spectrum

120F
120 i
lOOj
100 i
sk
g® g |
3 60 3%
40 aof
20 20F
%1234 56 7 8.9 Opmi g g
Energy (keV) Energy (keV)
0 4.41: The third pixel spectrum (deepl)d 0 4.42: The forth pixel spectrum (deepl)d
0000O00O00oooooooooag 18.52°0 000000ooOoooooooooag 18.52°0
0o0oooboo 12pmO00000Qoon 000000 12emO00000000O

googoobooooboboboooooooon

0000000000000000000000000000000 deepl(0 443: 000
000 10pmO0 444:000000 12um) 0 deepd(D 4.45: 000000 17pumO0 4.46: O
00000 19wm)0000000000000D0D0000O0O00DO0O0O0O00O0O0O0O0O0O0O0
oooogo1e.78°0000on

The distribution of line-length The distribution of line-length
2000 2250
1750f 2000 k
1500F 1750
4250 P
goop Gooof

750F »
750F

500F
250F
0

500F

250
0

P P S 1 E aalaaalaaal 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

line-length (Pixel) line-length (Pixel)
0 443: deepl D O0D0DOODOODOOODO 0 444: deepl D 0D0ODODOOOOOO
00 (0000 300)0ooooooo 00 (0000 300)0000ooooo
O0DOO0ODbOoODbD 16.78°0000DO OO00O0oO0O00O00 167800000
o000 1opmO0O0O00O0O0O0O 000 12pmO0000O0DO0O

000000 deeplO deepd 0000000000 0O0ODO0ODODOOOOODOOOODODODO
oogoooooood

20



The distribution of line-length
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The distribution of line-length
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|ncident angle vs depletion layer
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— Bremsstrahlung production (excluding the Elwert correction at low energies).

— Positron annihilation in flight and (the annihilation quanta are followed to comple-
tion).

— Moliére multiple scattering (i.e.,Coulomb scattering from nuclei).The reduced angle
is sampled from a continuous (rather than discrete) distribution.This is done for
arbitary step sizes,selected randomly,provided that they are not so large or small as
to invalidate the theory.

— MglleMoller (e- e-) and Bhabha(e+ e+) scattering,Exact rather than asymptotic for-
mula are used.r(e- e-) and Bhabha(e+ e+) scattering,Exact rather than asymptotic
formula are used.

— Continuous energy loss applied to charged-particle traces between discrete interac-
tion.

x Total stopping power consists of soft bremsstrahlung and collsion loss terms.

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

— Pair production.

— Comptom scattering.
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— Coherent (Reyleigh) scattering can be included by means of an option.
— Photoelectric effect.

* Nether flourescent photons nor Auger electrons are produced or transported in
the default version of subroutine PHOTO.

x Other user - written version of PHOTO can be created,however,that allow for
the production and transport of K- and L-edge photons.

e PEGS40 D0 1200000000 8UIODOODOOODOOODODUDODOODODODOOOODO
000000000 EGSM40000000000000

PEGS40 000000000 DOOOOOOODOOOOODO piecewise-linear fit
ooooooobbooboon

- 0000000000 PEGS40000 100000
- PEGS400000000 0 FORTRANO NAMELISTOOODOOOOODO

- EGSM400000000000D0O0DDODDO PEGS400 EGS400000000
0000000 USTESTSROOOOOODOOODODOODOO0DO0OO0OO0DOO0OoOoooon
ydobooobodoboouoobbooboboogoo

e EGS40 00000 DODODUDODODDOO0ODDDOOUDUDOUDODODODODOODOO
0000000000000 D0ODO0O0O0O00000O0O0 EGS400000 410000

— This allows for greater flexibility wothout requiring one to be overly familiar with

the internal details of the code.

— Mortran3 0D ODOO0OOOOOODOOOOOODOODOOODOOODODDDDOD
gboooooooooo

— EGS40 PEGS40 0000000000000 0OO0OOOOOOOOOO

e 100000 0DO0O0DDDDUDDOUUOODDDOD HOWFARO O OOOOODODOOOOO
gooogobooooboobobooboobooobooooobon

—ppooooooooobooboobobooobobbooooo oo ouo b o
00000000000 0000000 EGS4000000000000

—Jooddooooooooooodoooooooooooooooooooao (i.e.
in the EGSAMAC file)

— HOWFAR O O MORSE-CG Combinatorial Geometry 000000000000
000000 cCcGUUOoOUo0doOooDbDOooonooOooooo 400000000
googd

— 000 HOWFAROOOUOOOOOODOOODODODODOOO0ODO0OOO0OO0OO Mortran3d 0 OO
000000000000 ELECTROODODOO0OO000O0OODO0ODODOOOOODOODOO
gooboooobooobooob

e JJ0UDDODDDOUUDOUOAUSGABOUDODDDODDODODODODODODODODOODDODODOO

- 00000000000 000000000000DO0000O00 ECNSV1IOOO
gooogg
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- 000000 NTALLYODOOOODOOODOOODODOODODOODODOOoooo

— event-by-event 0 0 00 step-by-step 00 000000000000 O0OO WATCH
goooooooo

e EGS40 0 O importancesampling 0 O 'variance reduction techniques’(e.g.,leading parti-
cle biasing,spliting,path length baising,Russian roulette,etc.) 00000000000

e JOOO

- 0000000 0n 00O0O0ODODO0O0O0OD0O0 20000000000O0O00ODOO

- 000000000000 o0U00O000U0U0OLOU0O00 (booDooUODOOoo
0000)00000000DO0O00O000O0DO0DOODOOOoOOO

—oooboobooooddouoobboooboobobooooooo
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00 B

EGS40000000000DOODO0O0O0OOODOODOODOODOO
Ooogn

000 EGS4000000000000000000DDDOOODODODODOOO0OODOOODOOD
goooooobobooobooboodoobbooooubboobbbboooboobbOoba
gbhoboooobboboooboooooooooooob bbb booobooboooon
OD0000 VavilovOOOOOOOOOOOODOOOOODODOODOODOODOODODOOO
gbobooboooooobooobooboobobbuobbbbbbobobobobobono
goboboobboboooooooboobooobbboobb b booobLooDLo
goobdoogouobobooooobob oo boooobbooobboobbboOoDbo
O0000 EDEPLOOCOOOOODOO

STEP 1. USER-OVER-RIDE-OF-EGS-MACROS 0 MACROOODOOOOOOOOOOOO
0000000 MACROODODOOOOODO

REPLACE {$LANDAU #,#,#;} WITH
{$RANDOMSET RLAM; $DINLAN RLAM,XLAM;
GZAI=CM2RHO (IR(NP))*{P1}/BETA2;
IF(IQ(NP) .EQ.1) [FK=GZAI/EKEO;] ELSE [FK=2.0%GZAI/EKEO;]
IF(FK.LE.0.0) [{P3}=0.0;]
ELSE [{P3}={P2}+GZAI* (XLAM+BETA2+0.423+AL0G(FK)) ;]
IF({P3}.LT.0.0) [{P3}=0.0;] IF({P3}.GT.EKEO) [{P3}=EKEO;]}

REPLACE {;COMIN/USER-MISC/;} WITH
{;COMMON/USERXT/IPHTER ($MXREG) ,BPARAM(260) ,CM2RHO ($MXREG) ; }
"COMIN/USER-MISC"

" IPHTER REGION DEPENDENT ARRAY FOR SWITCHING ON "
" PHOTOELECTRON ANGULAR DISTRIBUTION "
" DEFAULT(0)-NO SAMPLING, (1)-SAMPLING "
" BPARAM,CM2RHO LANDAU-SAMPLING DATA"

"MACRO-DINLAN"

REPLACE {$DINLAN #,#;} WITH
{C4=3.1415926535898+{P1}; COF=2.0*C0S (C4) ;C1=0. ;
CO=BPARAM(1); DO K=2,260 [C2=C1;C1=C0;CO=BPARAM(K)+COF*C1-C2;]
{P2}=-3.5+89.46782*{P1}+CO*SIN(C4) ; }
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STEP 1. USER-OVER-RIDE-OF-EGS-MACROS 0 MACROO OOOOOO0OOOOO0O0OO

goooooog

REPLACE {;COMIN/TOTALS/;} WITH
{; COMMON/TOTALS/ENUM ($MXREG) , ICROSS ($MXREG) ,DEPE ($MXREG) , SIGNAL,
DEPEL ($MXREG) , SIGNALL; }

DECLARATIONS OO OO0 O00OO00OO0O0OO0O

DIMENSION ENUMPB($MXREG,$NBATCH) ,DEPEPB($MXREG, $NBATCH) ,PHEI ($NEBIN),
PHEIPB($NEBIN, $NBATCH) ,DEPELPB ($MXREG, $NBATCH) ,
PHEIL ($NEBIN) ,PHEILPB($NEBIN, $NBATCH) ;

REAL*8 TOTKE,AVAILE,DEPE,SIGNAL,DEPEL,SIGNALL;

STEP 2. PRE-HATCH-CALL-INITIALIZATION COMES NEXT 0000
DoDo0oOooon

ESTEPE=0.0 ; " 0.0=for no-ESTEPE, or fraction energy restriction "

DO I=1,NMED [ESTEPR(I)=ESTEPE; "Same ESTEPE for ALL media"]

STEP 3. HATCH-CALL COMES NEXT O OO0O0O0000000

DO I=1,NMED [CALL FIXTMX(ESTEPR(I),I);]

STEP 5. INITIALIZATION FOR AUSGAB COMES NEXT O OO0OOOO0OO0OO0O000OO

DO I=1,NREG [
/ENUM(I),ICROSS(I),DEPE(I)/=0.0;]

DO I=1,$NEBIN [
/PHEI(I),PHEIL(I)/=0.0;]

/SIGNALL,SIGNAL/=0.DO0;

"Calculate CM2RHO for each region. Landau"

DO I=2,NREG-1 [

CM2RHO(I)=0.3*PRM*14.0*RHOR(I)/28.0855;

" PARAMETER USED FOR LANDAU FLUCTUATION, DEFINED AT SI DETECTOR"
" Z:14.0, Mass:28.0855"

]
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STEP 6. DETERMINATION OF INCIDENT PARTICLE PROPERTIES 0 00O

goooooog

DELTAE=0.01;
R0O=0.5546; "CSDA range for EI g/cm™2"

IRL=2;

MEDIUM=MED (IRL) ;

ELKE=ALOG (EKIN) ;

$SET INTERVAL ELKE,EKE; "PREPARE TO APPROXIMATE CROSS SECTION"
$EVALUATE DEDXO USING EDEDX(ELKE) ;

SUBROUTINE AUSGAB(IARG) 000000000000

; COMIN/DEBUG,EPCONT,ETALY1,LINES,MISC,NTALY1,PASSIT, STACK,TOTALS,
USEFUL,USER-MISC,RANDOM/ ;
REAL*8 DPWT,DEPE,SIGNAL,DEPEL,SIGNALL;
DEPE (IRL)=DEPE (IRL)+EDEP*DPWT;
IF(MED(IRL) .NE.O) [SIGNAL=SIGNAL+EDEP*DPWT;]
IF(IQ(NP) .NE.O) [EKEO=E(NP)-RM;
$LANDAU TVSTEP,EDEP,EDEPL;
] "ENERGY DEPOSITION WITH LANDAU"
DEPEL (IRL)=DEPEL (IRL) +EDEPL*DPWT;

IF(MED(IRL) .NE.O) [SIGNALL=SIGNALL+EDEPL#*DPWT;]

googooooooogoooogod

11 5k sk 3k sk 5k 3k >k >k 3k 3k 5k 5k 3k 5k 3k 3k 5k 3k 3k 5k 3K 5K 5k 3k 5k 3K >k 5k 3k >k 5k >k 5k 3k >k >k 3k >k 3k >k 5k 3k >k 3k 3k >k 3k >k 5k 3k >k 3k 5k >k 3k >k >k %k >k sk >k ok sk k k> !
"BLOCK DATA OF FOURIER COEFFICIENTS "
11 5k sk sk >k 5k 3k >k 5k 3k 3k 5k 5k 3k 5k 3k 3k 5k 3k 3k 5k 3K 5k 3k 3k 5k 3k >k 5k 3k >k 5k >k >k 3k >k >k 3k >k 3k >k 5k 3k >k 3k K >k 3k >k 5k >k >k 3k 3k >k 3k >k 5k %k >k 3k >k ok sk kk >k !
BLOCK DATA FOURIER;
COMIN/USER-MISC/;
DIMENSION B01(90),B91(90),B181(80);
EQUIVALENCE (BO1(1),BPARAM(1)),(B91(1),BPARAM(91)),

(B181(1) ,BPARAM(181)) ;

DATA BO1

/ .004572, -.000808, .004650, -.000851, .004730, -.000894,
.004812, -.000940, .004896, -.000987, .004983, -.001036,
.005072, -.001087, .005165, -.001141, .005261, -.001198,
.005361, -.001257, .005463, -.001318, .005568, -.001381,
.005676, -.001445, .005786, -.001512, .005899, -.001580,
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.006015,
.006385,
.006796,
.007250,
.007747,
.008295,
.008908,
.009594,
.010355,
.011207,
DATA B91
/ .012174,
.013266,
.014499,
.015912,
.017535,
.019396,
.021557,
.024083,
.027037,
.030531,
.034696,
.039684,
.045736,
.063134,
.062280,
DATA B181
/ .073739,
.088269,
.107015,
.131601,
.164561,
.209811,
.273849,
.367877,
.512673,
.750517,
1.179429,-
2.078797,-
4.617145,-
24.693592,
END;
%N

.001651,
.001881,
.002144,
.002441,
.002770,
.003140,
.003566,
.004050,
.004594,
.005217,

-.005938,
.006764,
.007712,
.008819,
.010109,
.011610,
.013381,
.015481,
.017969,
.020957,
.024564,
.028939,
.034319,
.040972,
.049301,

-.059855,

-.073398,
-.091067,
-.114508,
-.146291,
-.190445,
-.253689,
-.347790,
-.494864,
-.740814,

1
2
5

.195127,

1

-49.761426/

.006134,
.006517,
.006942,
.007411,
.007923,
.008491,
.009129,
.009839,
.010627,
.0115186,

.013659,
.014948,
.016428,
.018126,
.020080,
.022356,
.025016,
.028135,
.031838,
.036257,
.041569,
.048036,
.065963,
.065811,

.093982,
.114459,
.141501,
.178023,
.228648,
.301095,
.409035,
.578483,
.864427,
.401966,-1
.184707, 2.
.219771, 6.

.012524,

.078193,

616067 ,-2
726056,-8

’

.001724,
.001964,
.002239,
.002547,
.002888,
.003276,
.003721,
.004224,
.004792,
.005446,

-.006202,
.007065,
.008062,
.009228,
.010583,
.012167,
.014043,
.016262,
.018903,
.022085,
.025926,
.030609,
.036379,
.043537,
.062541,

-.063989,
.078763,
.098134,
.124017,
.159370,
.208966,
.280823,
.389351,
.562419,
.860218,
.435562, 1.
.797585, 3.
.021656,11.

1

.006257,
.006654,
.007094,
.007577,
.008106,
.008696,
.009358,
.010092,
.010911,
.011838,

.014070,
.015418,
.016969,
.018746,
.020799,
.023197,
.025999,
.029298,
.033225,
.037916,
.043583,
.050498,
.059004,
.069622,

.100212,
.122622,
.152441,
.193028,
.249863,
.332196,
.456813,
.656678,
.004503,-1

.012887,

.083022,

691464,-1
398175,-3

.001801,
.002052,
.002338,
.002656,
.003011,
.003417,
.003882,
.004405,
.004999,
.005687/ ;

-.006477,
.007380,
.008430,
.009657,
.011083,
.012757,
.014742,
.017090,
.019898,
.023285,
.027382,
.032399,
.038592,
.046306,
.056051/;

-.068488,
.084633,
.105916,
.134565,
.174007,
.229909,
.311935,
.437850,
.643194,
.008317,
.752770,
.717997,

099163,-14.783587,
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