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ICRU-56 X IFRADARIZHE DK
egsb A BIEARY MILT—A

(Japanese Parts)



1 [FL®HIC

FRIRDOIED FTREINTWDERIT, BHRRIT y B E B 27 MVTERE CTh S, Bl o
WOV 7V TR, —RIIEEET 7Y o3 L, BRI FIE TR LR, AN
MLDTEDRE 2 BTV DA E DRSS b T& 2 75, Bl (Z0%a1%, =%
¥—) ZEBIEICX Sy L, 20X BE ORI EO B OFEMEIC 3T 2 E A 2 MR mERE L L,
LKV IET 2o F VX =K ES 7Y 7 L, TR —KBN T, koL LT
BEMNIFIC LY 2 RXAVF—52RET DETH D, ZODIZIE, BEEOT — 2 PLETH D,
BIROIEY J5TiX, ICRU Report 56[1] @7 —# (LLF, [ICRU-56 7—4 ] &\ 95, ) &ffis7-
Sr-90 ##-> T\ 5, O OEAIZIX, ICRU Report 56 255 — % /BT 5 Z & A48
L7 %, RUAR—KhTIE, ICRP Report 56 I[IZH#l S TWD T —# RONE W %< DN E £
TV % BNL National Nuclear Data Center 7> 5 AB ST % TRADAR - The Decay Data]
[2] Zff > THERR L 72 egsh D BRARY AT —4 L ZOMENH /N T 5.,

2 ICRU-56 T—#

ICRU-56 (21, 36 BEFED BREALY AT =2 BB SN TN D, AT FLT—H i, B
DRREZANF =% Enge £ LT, Enpge PMEE E/Epae & 4055 LT & & O, NS0 1Tk
HENDHANLE/Epaz 47290 O SR TR SN TN D, KRXOO BHEE 40 TE > 72 E2 X 5y
WMi=0 D B E T D,

3 RADART—%#

BNL National Nuclear Data Center 7>5 2% < DD B AT b —4% 713, TRADAR
- The Decay Data[2]] & L TEXCEL DROETARINLTWD, BMDOART LT —H X,
Health Physics (28 S417- [3]429 & &, BNL O LR — b [4] ICB# Sz A RN S £ T
WD, SCHR 3] IZHS L T =X, BMOBRT=F L F—FETOXME 20% 5L, FTRLF—
Ik & OFHIR T OREY T2 OMEARINTWD, Tk [4] 1I2ES< 7T =%, =Rk ¥—
PEMB TR, SRBBEHEICEI Y ®/ D,

4 ICRU-56 T7—4% & RADAR T—4X DLHER

ICRU-56 IZ8 £ TV 5 36 REIZOW T RADAR T —# & BRRART b D ETIT 72,
SLAC-TN-92-1[5] TR SN TV 25D HE 7 1 77 4 (BetaCDF code) Z JHWTTEHE L
TELZEME LT L, WEICT —Z203H 5 32 RO k% 5 1-6 [KIR T,

2OBi YA OEEFRIC DWW TIE, ICRU-56 7—4 & RADAR 7 —# (3% UNT—EH L T\ 5,
20Bj [z >\ Tik, RADAR 5 —# & SLAC-TN-92-1 &3 —E L T\W5728, ICRU Report 56 & 1%
B SN B2 5T D, 2007 FEDOH S7z ICRP-107[7) OF — 4 OtT —4 T 5 JAERI 1347(6)]
%, ICRU Report 56 £ 720 RADAR T —# & —HT5Z 226, RADART—X DG MNIEL
We b s,

56Mn, 7Zr, %Mo, 124Sh, 131, 134Cs, 137Cs, M0La, 41 Ce KON M3Ce (22T, SLAC-TN-92-1
DT =N, MOT —5 L AT MO RREIR > TVWDHDIE, v /VTFTRKF—2 Mg LT
HI2HOTH 5D,

5 egsbFAT—32R—X

5.1 ICRU-56 7—%
ICRU-56 7 —# # I\ C, Il FOMEEZ YT — X% 7 7 A WV EER LT,

1. 147H HEFEOBHH 20 XF



2. 21TH BT (1) »BHET (1) O#HT— 4, B DRKEFAF— (Epa)
3. 35 421TH  HAL E/Epge = HRNVFX —K3ORREEY 72 0 O ftHEk
DVsr DA OHI A LLFIZRT,

ICRU5-56 Sr-90 Beta-
-1, 0.546
.597
.538
.532
.526
.518
.509
.500
.490
.479
.466
.453
.439
.422
.404
.384
.361
.335
.306
.274
.238
.198
.154
.106
.053
.997
.935
.870
.801
.729
.654
.577
.498
.420
.343
.268
.198
.135
.081
.038
.010

[eloloXoXoXoJoXoloJolololo oo N e N e e e e e e e el el el el el e e e e e e

egsh HHOT —4 L LTk, BLIORTHEENRGENTWD,

5.2 RADAR-56 T—4#4

SR (A IS S F—2E, TRAF—RERE TR, BB R LMD, TRLF—
SEICKHET B TR — 5 D 2 ENREECH D, R [3] DT —F BKESTH D Enb,
ik [B] 12D T —F DHEH N Tegsh HOT —F 7 7 A VEAER LT, AT MLT—H L,
BT LBETERMLTWARNOT, Wi ORET— REfoiL, F—2h bRk Lz,

PLEDOSMT, BRI T OME R BT — % 7 7 A VA ER LTz,

1. 147H EREOFHH 20 %
2. 21TH  &ET (-1) »BETF (1) 0BT —#
3. 3005 221TH T RAXF—XKS0O EIRE L ST 5 EREEY 7= 0 Ok

Nsr DLE OB LU FIZRT,



RADAR Sr-90 Beta-

-1

[elooloJololoJolololoJololoJofolo o loX o)

6

6.

VC\\
|7

Iz

.0273,7.79E-02
.0546,7 .60E-02
.0819,7.50E-02
.1092,7.40E-02
.1365,7.30E-02
.1638,7.17E-02
.1911,7.01E-02
.2184,6.80E-02
.2457 ,6.53E-02
.2730,6.19E-02
.3003,5.78E-02
.3276,5.27E-02
.3549,4 .68E-02
.3822,4.01E-02
.4095,3.27E-02
.4368,2.48E-02
.4641,1.71E-02
.4914,9.75E-03
.5187,4.28E-03
.5460,1.01E-03

egsh HHOT —4% L LClE, R23ITRTHENEGENTND,

Sample user code

1 ucicrub6.f

ucicrub56.f I%, ucsource.f OFHLA T egsd HD ICRU-56 7 —# il L7z2—H —a— K
&%, ucicrub6.f Tl T 5 MAE KT T oA, T—AR— RO ANTHEIICLT
%, ICRU-56 T —X %517 4 L7 FU—I%, egsbrun #FE/TLTWDHT 4 L7 R —IZdH D
EEAHEE LTS, ANTHMAIT. F1RICHIERLTETHD, HlziE, St 0EE
I, Sr-90 & AJ19° %,

ICRU-56 7 —# Zffi 42 Z L IZBE L2 @&, LN O CTh 5,

1. EHDOESR

real*8 I Local variables
* availke,tnum,wtin,wtsum,xi0O,yi0,zi0,ebmax,

* spe(MXEBIN),ebeta(41),pbeta(41),cbeta(4l),

* emax

integer
* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

characterx10 atom
character*72 soinf
characterx72 filename

ebeta (X, 7 —H# X—RADRX5D EREE = R/LX— pbeta I, 7T—FX—ADKXHyT &
DAL 72D DT, cbeta T, BEOMEBK TH 5, nbtype (X, BT (-1) LHET
(1) 22 %A1 3 525, nboum |%, 43 a%41 THY, 41 ZHW\5, 7o, atom L, T
LEFEA | soinf |E, T —HN—2AD 11T HIZENPN TV DMEER,. filename (3. AT
L7l Zfli > TR 27 — 2 7 7 A VA TH D,

2. T—H 77 A /LD open

write(6,’ (A/A,A)?)
* > Key in atomic number and mass number like Sr-90’

read(5,*) atom



filename=’ICRU56/’//trim(adjustl(atom))//’.dat’
open(3,file=filename,STATUS="01d’)

3. T —H DA

! Read beta-ray spectrum data fron ICRU-56 data-base
read(3,’ (A72)°’) soinf
read(3,*) nbtype,ebmax
nbnum=41
ebeta(1)=0.4d0
do i=2,nbnum
read(3,*) pbeta(i)
end do

TARNNF =& 41 & L, =X — LRSS Z 2705 nbnum FTOT—Z & L
THPANTNDDIE, 77 A NDTZIAF—EEZTZIALEF—E LD ERTHLHT-DTH 5,

4. TR FE PR & BB AR PR DR

tnum=0.d0

ebeta(1)=0.d0

do ie=2,nbnum
tnum=tnum+pbeta(ie)
ebeta(ie)=ebmax*(ie-1)/40.40

end do

cbeta(1)=0.d0

pbeta(1)=0.d0

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum
pbeta(ie)=pbeta(ie)/tnum ! pdf

end do

tnum=tnum/40.d0 ! Number of beta-rays per decay

igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

E OIS | HERE RS E BRESMBEERD D, €Dk,
DE NGB DOER & HREB) = R F—2RET D,

5. TRAX—DH LT Y T

||

1]

RN PTET — Z ISk

T

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
1000 if (ie.gt.nbnum) ie=nbnum
ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
* / (cbeta(ie)-cbeta(ie-1))

ERGABEEIL, AftTH & 1IR3 THHN, BEEHROEED =D, BRI 1127
HIRVEANRD D, e N4l FMZARVEHICT B0, BAT-$4121E. nbnum (=41)
WZHIFR LT\ 5,

BMROTINF—H TV o FICHEBRT 20U ETH D, RE NG BRYTZ0 925
B\AZIE, BEA R —2ETOVEEZROIUZ I, —J7, BIEEED Bq/cm? X Bg/cm? ©
BE T, BALBAEYS 720 (Bq/cm? XX Bq/em?) OREZFHE T HHEITIE. AH BHRYT-V O
FEFI tnum ZENT D RERH D,

Appendix |2, ucicrub6.f Z/R7,



6.2 wucradar.f

ucradar.f (%, ucsource.f OHFlATegss HO RADAR T — ¥ =i L/z=2—H¥—a— KT
H%, ucicrub6.f &[AEEIZ, ucradar.f TiX, T2 g+ A %Z, ¥—4H— )
BANTHEIICL TS, RADART—# &5 7 4 L7 bVU—l%, egsbrun #FATL T
TALVZ P =D LaHiRE LTS, AT ORIEA IR, 52 T3 RICH HEXLTIE
Thd, BlziE, S OFEITIE, Sr-90 E AT D,

RADAR 7 —# i[9 % Z LIZEE LT, L FOEFTTHh 5,

L BHOER

real*8 ! Local variables
* availke,tnum,wtin,wtsum,xi0,yi0,zi0,esbin(MXEBIN),

* spe(MXEBIN) ,ebeta(21) ,pbeta(21),cbeta(21),

* emax

integer
* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

character*10 atom

characterx72 soinf
character*72 filename

ebeta |, 7 —# XD EEEB)TR/LFX— pbeta (X, T —FX—ADRX5 T L ORAEEY
720 OB T, cbetald, RFESMBEMTH S, nbtype lL, EF (-1) LBHETF (1) %
Ak 522, nbnum X, A H21 THDH, 7o, atom L, HHT HEFES . soinf (X,
T = _X—=2O 1{TRICEPN TV LHRIER, filename X, AJ) L7oEFEA 24> TIE
T DT =277 ANHTHD,

2. 7—X 774 /LD open
write(6,’ (A/A,A)’)

* > Key in atomic number and mass number like Sr-90°
read(5,*) atom
filename=’RADAR/’//trim(adjustl(atom))//’.dat’
open(3,file=filename, STATUS="014d’)

|}

1]

o

3. T— X DHIIATR

! Read beta-ray spectrum data fron RADAR data-base
read(3,’ (A72)’) soinf
read(3,*) nbtype
nbnum=21
ebeta(1)=0.d0
do i=2,nbnum
read(3,*) ebeta(i),pbeta(i)
end do

TR A 21 L, XX — LRGBS E 2005 nbnum £ TOT—H L L
THPIALNTNDIDIE, 77 A NVDZXAF—HIZ= AT =D R THLZOTH 5D,

4. TR FERAS & BB AT B O H

tnum=0.d0
do ie=2,nbnum



tnum=tnum+pbeta(ie)

end do

cbeta(1)=0.4d0

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum

end do
igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

B mBORMEND, HRE LK L REOMBEECRD D, ZO%, FHAAATET — XI5
DEAIPRLA OB & R REB =RV F—2HET D,

5 XX —DH T T

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
1000 if (ie.gt.nbnum) ie=nbnum

ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
* / (cbeta(ie)-cbeta(ie-1))

RSB, GFT 2L LI DIT T TH LN, BERBORKEDT- O, BEIZ 11278
SIRWGENRH D, ie N2l XN E DT B720IC, B2 72HE12iE, nbnum (=21)
IZHIR LTV 5,

BIMDTRNF—H TV o NI EEBRT D DI L Th D, #REAS MU0 LT 5
BAIE, B A N —2ETOVEEZROIUZ I, —F, BIFGEE D Bq/cm? X Bg/ecm?® ©
BA T, BALBAREYS 720 (Bq/cm? XiE Bq/em?) OBZHETHHEAITIE. AR BHRYELZV O
i RAZ tnum A ENT D MEDR D D,

subroutine ausgab %I, ucicrp56.f LA U THHD T, Appendix |2, ucradar.f D A
AT T T LERT,

7 TEAAR—RRVA—Y—a—FrDEFIO—F

EUCHEAT LTz egsh IO ICRU-56 & RADAR 7 — % _—Z R N FNENOH » 7L —H e o —
RiX. rcwww.kek.jp/research/egs/kek/egs5/beta ray/ H X 7 u— RT&X 5,
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(English Parts)



1 Introduction

[B-sources have a different continuous spectrum than ~-source as mentioned in the ”Lecture
note of Practices on How to Write Source Routine”.

In general, it is difficult to apply a direct sampling method for continuous distribution. The
approximation method appllicable to any case is to use a robability distribution function for a
segmented interval in S-ray energy if a spectrum is known . The energy interval can be sampled
using the cumulative distribution function with a random number. The S-ray energy in each
energy bin is sampled assuming a uniform distribution inside the energy bin. The spectrum
data is necessary for each radionuclide to apply this method. In the above-mentioned lecture
note, spectrum data for °Sr in ICRU Report 56[1] (call "ICRU-56 data”) is used. For other
radionuclides, it is necessary to find the spectra data for each time.

In this lecture note, S-ray spectra data for egsb and an explanation of how to use these in
egsb are presented. The [S-ray spectra data, ICRU-56 data, and "RADAR - The Decay Data|[2]”
have been made open to public by the Brookhaven National Laboratory (BNL) National Nuclear
Data Center (the latter includes more radionuclides than the ICRU-56 data).

2 ICRU-56 data

In ICRU-56, S-ray spectrum data for 36 radionuclides are presented. The energy bin width is
Einaz/40 and is expressed in E/E;,q4, where E/E,,,4, is a maximum [S-ray energy. Each spectrum
data includes E,,q; and S-ray emission rate per decay per unit E/E,,q,. From this expression,
the number of S-rays per decay per bin can be calculated from the data provided by dividing
by 40.

3 RADAR data

From the BNL National Nuclear Data Center, S-ray spectrum data for many radionuclides
are presented as "RADAR - The Decay Data[2]”. S-ray spectra data for 429 radionuclides were
cited from the paper by K. F. Eckerman et al.[3] and those for 34 others were cited from the
BNL report[4] by T. W. Burrown. Data based on [3] are presented in the fS-ray emission rate
per energy bin, which is divided in equal 20 bins. The number of energy bins based on [4] is not
fixed and the widths are not equal.

4 Comparison between ICRU-56 data and RADAR data

Comparisons between ICRU-56 data and RADAR data of 36 radionuclides, which are included
in both data were performed and presented in Figure 1. In this figure, calculated spectra using
a BetaCDF code as presented in SLAC-TN-92-1[5] are also shown as reference data.

Except for 21°Bi, ICRU-56 data and RADAR data agrees well within a few percentages. For
210Bi, the RADAR data agrees well with the result calculated by the BetaCDF code. The data
in JAERI 1347[6], which present -ray spectra data for ICRP-107[7], also agree well with the
RADAR data. From theses facts, the RADAR data will be assumed correct in favor of ICRU-56
data, for 2'9Bi.

Owing to the fact that the BetaCDF code ignores multi energy [-ray emissions, the spectra
of %Mn, 9Zr, 9Mo, 124Sb, 1311, 134Cs, 137Cs, 0La, 141Ce and 3Ce are different than those
provided by the ICRU-56 and RADAR data.
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5 [-ray data base for egsb

5.1 ICRU-56 data
A data file for egsb based on ICRU-56 data was made for each raionuclide.
1. First line : Explanation of radionuclide etc. within 20 characters
2. Second line : Type of S-ray, electron (-1) and positron (1) and a maximum energy E,,q
3. From third line to the 42-nd line : S-ray emission rate per unit E/E,, ., interval and decay

The following is an example for *°Sr.

ICRU5-56 Sr-90 Beta-
-1, 0.546
.597
.538
.532
.526
.518
.509
.500
.490
.479
.466
.453
.439
.422
.404
.384
.361
.335
.306
.274
.238
.198
.154
.106
.053
.997
.935
.870
.801
.729
.654
577
.498
.420
.343
.268
.198
.135
.081
.038
.010

The ICRU-56 data for egs5 includes radionuclides, as shown in Table 1.

[elolololololololoXoloXoXo o Ne Re N ol e e el e e e e e N e e e e e e e e e

5.2 RADAR-56 data

It is difficult to find an energy corresponding to the energy bin in the case of data based on
[4] because it presents the data for central enery and not for equal interval. Considering that
most of the data in RADAR data is based on [3], a database for egs5 was made using the data
in [3]. Some radionuclides have a decay mode in which they emit both electron and positron.
These radionuclides are excluded to avoid confusion in egsh calculation.

According to the condition mentioned above, a data file with the following properties was
made for each radionuclide.

11



1. First line : Explanation of radionuclide etc. within 20 characters
2. Second line : Type of f-ray, electron (-1) and positron (1)

3. From third lines to 22-nd line : Energy corresponding to the upper bin and $-ray emission
rate per bin per decay

Following is an example for %°Sr.

RADAR Sr-90 Beta-

.0273,7.79E-02
.0546,7 .60E-02
.0819,7.50E-02
.1092,7 .40E-02
.1365,7.30E-02
.1638,7.17E-02
.1911,7.01E-02
.2184,6.80E-02
.2457,6.53E-02
.2730,6.19E-02
.3003,5.78E-02
.3276,5.27E-02
.3549,4.68E-02
.3822,4.01E-02
.4095,3.27E-02
.4368,2.48E-02
.4641,1.71E-02
.4914,9.75E-03
.5187,4.28E-03
.5460,1.01E-03

[elojololoJoloJoloJolololololololo oo Yo iy
=

The RADAR data for egsh includes radionuclides that are shown in Table 2 and 3.

6 Sample user code

6.1 ucicrub6.f

ucicrub6.f is the user code to use ICRU-56 data in the same framework with ucsource.f.
It is assumed that a directory including ICRU-56 data is existing in the directory of the running
egsbrun. The radionuclide that is to be used is chosen with the keyboard from an expression in
Table 1. For example, type in Sr-90 for 2°Sr.

The following are statements used for the ICRU-56 data.

1. Definition of variables

real*8 ! Local variables
* availke,tnum,wtin,wtsum,xiO,yi0,zi0,ebmax,

* spe(MXEBIN) ,ebeta(41) ,pbeta(41),cbeta(4l),

* emax

integer
* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

character*10 atom
characterx72 soinf
character*72 filename

ebmax is the maximum kinetic energy of S-ray, pbeta is an emission rate per unit bin per
decay, cbeta is the cumulative distribution function. nbtype is the charge of g-ray; -1 for
electron and 1 for positron. nbnum is a bin number (=41). atom is the name of radionuclide
and soinf is the explanation of radionuclide etc. within 20 characters. filename is the
full name of the data file of radionuclide to use,

12



2. Open data file

write(6,’ (A/A,A)’)
* > Type in atomic number and mass number like Sr-90’

read(5,*) atom

filename=’ICRU56/’//trim(adjustl(atom))//’.dat’
open(3,file=filename, STATUS="01d’)

3. Read data

! Read beta-ray spectrum data from ICRU-56 data-base
read(3,’ (A72)’) soinf
read(3,*) nbtype,ebmax
nbnum=41
ebeta(1)=0.d0
do i=2,nbnum
read(3,*) pbeta(i)
end do

The normalized energy bin corresponds to the upper bin energy. Energy and emission rate

are assigned from 2 to nbnum for this procedure.

4. Calculate the probability density function and cumulative distribution function

tnum=0.d0

ebeta(1)=0.40

do ie=2,nbnum
tnum=tnum+pbeta(ie)
ebeta(ie)=ebmax*(ie-1)/40.40

end do

cbeta(1)=0.d0

pbeta(1)=0.4d0

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum

pbeta(ie)=pbeta(ie)/tnum ! pdf
end do

tnum=tnum/40.d0 ! Number of beta-rays per decay

igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

Calculate the probability density function and cumulative distribution function from the
emission rate. Set a charge of the source particle and a maximum kinetic energy from the

read data.

5. Sampling the kinetic energy of of a S-ray

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
1000 if (ie.gt.nbnum) ie=nbnum
ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
* / (cbeta(ie)-cbeta(ie-1))
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The aboves are directly related to the sampling of 8-ray kinetic energy. If a source strength
is given in Bq/cm? or Bq/cm?® and it is necessary to calculate values per Bq/cm? or Bq/cm?,
tnum must be multiplied with the results per S-ray.

A full listings of ucicrub6.f is shown in the Appendix.

6.2 wucradar.f

ucradar.f is the user code to use RADAR data in the same framework with ucsource.f. It
is assumed that a directory including the RADAR data is existing in the directory of the running
egsbrun. The radionuclide that is to be used is chosen with the keyboard from an expression in
Table 2 or 3. For example, type in Sr-90 for “Sr.
The following are statements are used for the ICRU-56 data.

1. Definition of variables

real*8 ! Local variables
* availke,tnum,wtin,wtsum,xi0,yi0,zi0,esbin(MXEBIN),

* spe (MXEBIN),ebeta(21) ,pbeta(21),cbeta(21),

* emax

integer
* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

character*x10 atom
character*72 soinf
character*72 filename

ebeta is the upper bin kinetic energy, pbeta is the emission rate per unit bin per decay,
cbeta is the cumulative distribution function. nbtype is the charge of S-ray; -1 for electron
and 1 for positron. nbnum is an bin number and 21. atom is the name of radionuclide and
soinf is the explanation of radionuclide etc. within 20 characters. filename is the full
name of the data file of the radionuclide to use,

2. Open data file
write(6,’ (A/A,A)7)

* > Type in atomic number and mass number like Sr-90’
read(5,*) atom
filename=’RADAR/’//trim(adjustl(atom))//’.dat’
open(3,file=filename,STATUS="01d’)

3. Read data

! Read beta-ray spectrum data from RADAR data-base
read(3,’ (A72)’) soinf
read(3,*) nbtype
nbnum=21
ebeta(1)=0.d0
do i=2,nbnum
read(3,*) ebeta(i),pbeta(i)
end do

The energy bin corresponds to the upper bin energy. Energy and emission rate are assigned
from 2 to nbnum for this procedure.

4. Calculate the probability density function and cumulative distribution function

14



tnum=0.d0

do ie=2,nbnum
tnum=tnum+pbeta(ie)

end do

cbeta(1)=0.40

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum

end do
igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

Calculate probability density function and cumulative distribution function from the emis-

sion rate. Set the charge of source particle and a maximum kinetic energy from the read
data.

5. Sampling the kinetic energy of a S-ray

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
1000 if(ie.gt.nbnum) ie=nbnum

ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
* / (cbeta(ie)-cbeta(ie-1))

The above is directly related to the sampling of S-ray kinetic energy. If a source strength

is given in Bq/cm? or Bq/cm?® and it is necessary to calculate values per Bq/cm? or Bq/cm?,
tnum must be multiplied with the results per g-ray.

Statements after the subroutine ausgab are the same as ucicrp56.f. The main program
of ucradar.f is shown in the Appendix.

7 Download of the data base and sample user codes

The p-ray data base based on ICRU-56 or RADAR for egsb and sample user codes mentioned
above can be downloaded from the following address.

rcwww.kek. jp/research/egs/kek/egs5/beta _ray/
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Table 1: Nuclide included for egs5 based on ICRU-56

C-14 Na-24 P-32 S-35 Mn-52 Mn-56
Co-56 Fe-59 Cu-62 Sr-89 Sr-90 Y-90
Y-91 Zr-95 Nb-95 Mo-99 Ru-106 Rh-106
Sb-106 1-131 Cs-134 Cs-137 Ba-140 La-140
Ce-141 CE-143 Pr-143 | Ce-144-Pr| Pm-147 Tm-170
Au-198 T1-204 Bi-210 Pa-234m
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Table 2: Nuclide included for egsb based on RADAR data base (1)

C-11 C-14
N-13
0-14 0-15 0-19
F-18 F-19
Ne-19
Na-22 Na-24
Mg-28
Al-26 Al-28
Si-31 Si-32
P-30 P-32 P-33
S-35
Cl-36 Cl-38 Cl-39
Ar-39 Ar-41
K-38 K-40 K-42 K-43 K-44 K-45
Ca-45 Ca-47 Ca-49
Sc-43 Sc-44 Sc-46 Sc-47 Sc-48 Sc-49
Ti-45
V-47 V-48
Cr-48 Cr-49
Mn-51 Mn-52 Mn-52m Mn-56
Fe-52 Fe-59
Co-55 Co-56 Co-58 Co-60 Co-60m Co-61 Co-62m
Ni-57 Ni-63 Ni-65 Ni-66
Cu-60 Cu-61 Cu-62 Cu-66 Cu-67
7n-62 7Zn-65 Zn-71m 7Zn-72
Ga-66 Ga-68 Ga-70 Ga-72 Ga-73
Ge-66 Ge-69 Ge-75 Ge-77 Ge-78
As-69 As-71 As-72 As-77 As-78
Se-70 Se-73m Se-79 Se-81 Se-83
Br-82 Br-83 Br-84
Kr-74 Kr-77 Kr-79 Kr-85 Kr-85m Kr-87
Rb-77 Rb-79 Rb-80 Rb-81 Rb-82 Rb-86 Rb-86m Rb-87
Rb-88 Rb-89
Sr-81 Sr-89 Sr-90 Sr-91 Sr-92
Y-86 Y-86m Y-87 Y-88 Y-90 Y-91 Y-92 Y-93
Y-94 Y-95
7Zr-89 7Zr-93 7Zr-95
Nb-89 Nb-89m Nb-90 Nb-94 Nb-95 Nb-97 Nb-98
Mo-90 Mo-99 Mo-101
Tc-94 Tc-94m Tc-95m Tc-98 Tc-99 Tc-101 Tc-104

Ru-105 Ru-106

Rh-99 Rh-99m Rh-100 Rh-106m Rh-107

Pd-101 Pd-107 Pd-109

Ag-102 Ag-103  Ag-104  Ag-104m  Ag-106  Ag-108  Ag-110  Ag-110m

Ag-112
Cd-107 Cd-113  Cd-113m __ Cd-115 _ Cd-115m __ Cd-117 __ Cd-117m
In-109 In-110(69m) In-110(5h) In-110m  In-115 In-116 In-117  In-117m

In-119 In-119m

Sn-111 Sn-121 Sn-123 Sn-123m Sn-125 Sn-126 Sn-127 Sn-128

Sb-116 Sb-116m Sb-117 Sb-118 Sb-118m Sb-120 Sb-124 Sb-124m
Sb-125 Sb-126 Sb-126m Sb-127 Sb-129 Sb-130 Sb-131

Te-127 Te-127m Te-129 Te-131 Te-131m Te-132 Te-133m Te-134

I-120 I-120m I-121 1-122 I-128 I-129 I-130 I-131
1-132 1-132m 1-133 1-134 1-135
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Table 3: Nuclide included for egs5 based on RADAR data base (2)

Xe-120 Xe-121 Xe-123 Xe-125 Xe-133 Xe-135m Xe-138

Cs-127 Cs-130 Cs-134 Cs-135 Cs-136 Cs-137 Cs-138

Ba-139 Ba-140 Ba-141 Ba-142

La-131 La-134 La-138 La-140 La-141 La-142 La-143

Ce-143 Ce-144

Pr-138 Pr-138m Pr-139 Pr-143 Pr-144 Pr-144m Pr-145 Pr-147

Nd-139 Nd-141 Nd-147 Nd-149 Nd-151

Pm-141 Pm-146 Pm-147 Pm-148 Pm-148m Pm-149 Pm-150 Pm-151

Sm-142 Sm-151 Sm-153 Sm-155 Sm-156

Eu-145 Eu-146 Eu-152m Eu-154 Eu-155 Eu-156 Eu-157 Eu-158

Gd-147

Tb-147 Tb-149 Tb-151 Tb-153 Tb-158 Tbh-160 Tb-161

Dy-155 Dy-165 Dy-166

Ho-155 Ho-157 Ho-159 Ho-164 Ho-166 Ho-166m Ho-167

Er-171 Er-172

Tm-166 Tm-170 Tm-171 Tm-172 Tm-173 Tm-175

Yb-167 Yb-175

Lu-169 Lu-170 Lu-172 Lu-174 Lu-176 Lu-176m Lu-177 Lu-177m
Lu-178 Lu-178m Lu-179

Hf-181 Hf-182 Hf-184

Ta-173 Ta-174 Ta-175 Ta-176 Ta-180m Ta-182 Ta-183 Ta-184
Ta-185 Ta-186

W-177 W-185 W-188

Re-177 Re-178 Re-180 Re-182m Re-186 Re-188 Re-189

Os-181 Os-191 Os-193 Os-194

Ir-186 Ir-194 Ir-195

Pt-197m Pt-199

Au-194 Au-198 Au-199 Au-200 Au-201

Hg-193 Hg-193m Hg-203 Hg-206

TI-195 TI1-197 TI-198 T1-199m T1-200 T1-204 T1-206 T1-208
T1-209 T1-210

Pb-209 Pb-210 Pb-211 Pb-212 Pb-214

Bi-202 Bi-203 Bi-204 Bi-205 Bi-210 Bi-212 Bi-213 Bi-214

Po-203 Po-207

Fr-222 Fr-223

Ra-225 Ra-227 Ra-228 Ra-232

Ac-228

Th-234

Pa-232 Pa-233 Pa-234 Pa-234m
U-237 U-239

Np-232 Np-234 Np-236 Np-238 Np-239 Np-240 Np-240m

Pu-243 Pu-246

Am-242 Am-244m  Am-245 Am-246

Cm-249

Bk-249 Bk-250

Cf-253
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Appendix: Full listings of ucicrp56.f
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1 sk sk sk sk sk sk sk ok ok sk ok ok ok sk sk sk sk sk sk sk sk ok ko sk sk sk sk sk sk sk sk sk ok ok sk sk sk sk sk sk sk sk sk sk kot ok sksk sk sk sk sk sksk sk kol ok sk sk sk sk sk sk k ok ok
Dotororsrokokookokkokokokokkkskokskokkokokokokkkk - KEK, High Energy Accelerator Research
Daokskskokskokokokkokokkokkokkokokkokkokkokkkokkx Organization
l¥xx** u c i crubé6 *okokokk
1ok sk sk sk ok ok ok ok ok ok ok ok ok ok ok ok okok ok sk ok ok ok ok okokok EGS5.0 USER CODE - 03 Apr 2016
'* This is a general User Code based on the cg geometry scheme.
1 sk sk sk sk sk sk sk sk ok ke ok ok ok sk sk sk sk sk sk sk ok sk ok sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk kR sk ok sk sk sk sk Sk sk sk sk ok ok sk sk sk sk sk ok sk sk ok
]
PROGRAMMERS: H. Hirayama
E lied Research Laboratory
K High Energg Accelerator Research Organization
a,

1- 1 Oho, Tsuku Ibaraki, 305-0801

Japan

E-mail: hideo.hirayama@kek. jp
Telephone: +81-29-864-5451

Fax: +81-29-864-4051

Radlatlon Science Center

E lied Research Laboratory

K High Energg Accelerator Research Organization
a,

XX K K K XK HHHHXKKKKXKXXX XXX XXX XX

-1, Oho, Tsuku Ibaraki, 305-0801
Japan
E-mail: yoshihito.namito@kek. jp
Telephone: +81-29-864-5489
Fax: +81-29-864-1993

]
]
]
]
]
]
]
]
]
]
! Y. Namito
]
]
]
]
]
]
]
]
]
]

*

1 skesk ok ok ofeofeok ok sk sk sk sk sk sk sk sk ok ok s ok ok ok ok ok sk sk sk sk sksksksk sk sk sk sk ok ek ok sk sk sk sk sk sk sk sk sk sk ok sk ok ko ok ok ok sk sk sk sk sk sk sk sk sk sk ok ok
1 sk ok ok ofeok ok ok skskskesksk sk sk ok o s s ke ko ok ok ok sk sk sk sk skl sk sk sk sk sk s ke ok ok ok ok sk sk sk sk sk sk sk sk sk o sk ke ok ok okok ok sk sk sk sk sk sk sk sk sk sk sk ok
! The ucicrub6.f User Code requires a cg-input file only *
! (e.g., ucicrub6r.data).
The following shows the geometry for ucicrub6.data.
InEut data for CG geometry must be written at the top of data-input
ile to%ether with material assignment to each region. Cg-data can
be checked by CGview.
This user code is samgle user code to use RADAR beta-ray data.
Use Ranlux random num generator.
**********************************************************************

R
|
T T MR SR fmm———— -
| |
I Outer| vacuum region
+ ANt ettt Fm————— +-—— r=6.0 cmm
| | Vacuum |
| + e o +-—— R=4.0 cm
| | | Vacuum |
+ + + +-—————— + +--- R=2.0 cm
| | | | | |
| | | | Vacuum |Vacuum|
1.253 MeV | | | | I |
=========>4———— o —— [ e —— > 7
photons -5.0 0.0 3.0 5.0 7.0 cm

KKK KKK KKK HHHHHHKKKKKXKXKXKXKXKXXXNXXX XX

i
I stk ok sk ook ok ok o ok ok ok oK ok ok KoK ok Kok K oK o K Kok K ok K oK K ok KoK K K KK ok Kok K ok ok Kok K ok KK ok Kok K ok ok ok K o
1234567891123456789 123456789 1123456789 | 123456789 | 123456789 | 12345678912

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_bounds.f’
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include
include
include
include
include
include
include
include
include
include

include

include
include
include
include
include
include

include

’include/egs5_brempr.f’
’include/egs5_edge.f’
>include/egs5_media.f’
’include/egs5_misc.f’
’include/egs5_thresh.f’
’include/egs5_uphiot.f’
’include/egs5_useful .f’
’include/egs5_usersc.f’
’include/egs5_userxt.f’
’include/randomm. f’

’auxcommons/aux_h.f’ ! Auxiliary-code "header" file

>auxcommons/edata.f’
’auxcommons/etalyl.f’
>auxcommons/instuf.f’
>auxcommons/lines.f’
>auxcommons/nfac.f’

>auxcommons/watch. f’

>auxcommons/geom_common.f’ ! geom-common file

integer irinn

common/totals/ ! Variables to score

* maxpict

integer maxpict

Ixkx*x real*8

! Arguments

real*8 totke
real*8 rnnow,etot

realx8

! Local variables

* availke,tnum,wtin,wtsum,xi0,yi0,zi0,ebmax,
* spe (MXEBIN),ebeta(41) ,,pbeta(41),cbeta(4l),

* emax

real

* tarray(2),tt,tt0,ttl,cputime,etime

integer

* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

character*10 atom
character*72 soinf
character*72 filename

character*24 medarr(1)

! Units 7-26 are used in pegs and closed. It is better not
! to use as output file. If they are used, they must be opened
! after call pegs5. Unit for pict must be 39.

write(6,

»(A/A,R)°)

* > Key in atomic name and mass number like Sr-90’°

read(5,*) atom

filename=’ICRU56/’//trim(adjustl(atom))//’ .dat’

open(3,file=filename,STATUS=’01d’)

open(6,FILE="egs5job.out’,STATUS="unknown’)
open(4,FILE="egsbjob.inp’,STATUS="01d’)
open(39,FILE="egs5job.pic’,STATUS="unknown’)

call counters_out(0)
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nmed=1
medarr(1)=’>NAI ’

do j=1,nmed
do i=1,24
media(i,j)=medarr(j) (i:i)
end do
end do
chard(1) = 1.0d0 ! optional, but recommended to invoke

! automatic step-size control

write(6,fmt="(’chard =’,5e12.5)") (chard(j),j=1,1)

write(6,’(A/)’) ’PEGS5-call comes next’

npreci=3 ! PICT data mode for CGView in free format
ifti = 4 ! Input unit number for cg—data
ifto = 39 ! Qutput unit number for PICT

write(6,fmt="(’ CG data’)")
call geomgt(ifti,6) ! Read in CG data
write(6,fmt="(’ End of CG data’,/)")

if (npreci.eq.3) write(ifto,fmt="(’CSTA-FREE-TIME’)")
if (npreci.eq.2) write(ifto,fmt="(’CSTA-TIME’)")

rewind ifti
call geomgt(ifti,ifto)! Dummy call to write geom info for ifto

write(ifto,’(A)’) ’CEND’

nreg=izonin

! Read material for each refion from egsb5job.data
read(4,’(15I5)’) (med(i),i=1,nreg)

Random number seeds. Must be defined before call hatch
or defaults will be used. inseed (1- 2731)

luxlev = 1

inseed=1

write(6,’(/A,I12.5X,A)’) ’ inseed=’,inseed,

*  (seed for generating unique sequences of Ranlux)’

call rluxinit ! Initialize the Ranlux random-number generator

| Read beta-ray spectrum data fron ICRU-56 data-base
read(3,’ (A72)’) soinf
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read(3,*) nbtype,ebmax
nbnum=41
ebeta(1)=0.d40
do i=2,nbnum

read(3,*) pbeta(i)
end do

tnum=0.d0

ebeta(1)=0.d40

do ie=2,nbnum
tnum=tnum+pbeta(ie)
ebeta(ie)=ebmax*(ie-1)/40.40

end do

cbeta(1)=0.d0

pbeta(1)=0.d0

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum
pbeta(ie)=pbeta(ie)/tnum ! pdf

end do

tnum=tnum/40.d0 ! Number of beta-rays per decay

igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

xin=0.0 ! Source position

yin=0.0

zin=-5.0

uin=0.0 ! Moving along z axis

vin=0.0

win=1.0

irin=0 | Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used

emaxe = 0.DO ! dummy value to extract min(UE,UP+RM).

write(6,’(/A)’) ° Call hatch to get cross-section data’

open (UNIT=KMPI,FILE=’pgs5job.pegsbdat’,STATUS="01d’)
open (UNIT=KMPO,FILE=’egs5job.dummy’ ,STATUS="unknown’)

write(6,’(/A/)’) > HATCH-call comes next’

close (UNIT=KMPI)
close (UNIT=KMPO)

write(39,fmt="(’MSTA’)")
write(39,fmt="(i4)") nreg
write(39,fmt="(15i4)") (med(i),i=1,nreg)
write(39,fmt="(’MEND’)")

ncount = 0
ilines = 0
nwrite = 10
nlines = 10
idin = -1
totke = 0.
wtsum = O.
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1000

call ecnsv1(0,nreg,totke)
call ntally(0,nreg)

Zero the variables

do j=1,nbnum
spe(j)=0.DO

end do

Set histories and histories to write trajectories
ncases=100000

Set maximum number for pict

maxpict=500

tt=etime (tarray)
ttO=tarray (1)

Write batch number
write(39,fmt="(0 1°)™)

do i=1,ncases i Start of batch -loop
|
wtin = 1.0
wtsum = wtsum + wtin ! Keep running sum of weights

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
if (ie.gt.nbnum) ie=nbnum
ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
/(cbeta(ie)-cbeta(ie-1))
spe(ie)=spe(ie)+1.0

etot = ekein + iabs(iqin)*RM ! Incident total energy (MeV)
availke = etot + iqin*RM ! Available K.E. (MeV) in system
totke = totke + availke ! Keep running sum of KE

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,iqin+2,0,irinn)
if(irinn.le.0.or.irinn.ge.nreg) then
write(6,fmt="(’ Stopped in MAIN. irinn = ’,ib5)")irinn
stop
end if
call rstnxt(iqin+2,0,irinn)
else
irinn=irin
end if

if (etot+(1-iabs(iqin))*RM.gt.emaxe) then
write(6,fmt="(’> Stopped in MAIN.’,
> (Incident kinetic energy + RM) > min(UE,UP+RM).’)")
stop

end if



if (abs(uin*uin+vin*vint+win*win-1.0).gt.1.e-6) then
write(6,fmt="(’ Following source direction cosines are not’,
1 ’ normarized.’,3el12.5)")uin,vin,win
stop
end if

call shower (iqin,etot,xin,yin,zin,uin,vin,win,irinn,wtin)

ncount = ncount + 1 ! Count total number of actual cases

end do | End of batch loop
! ___________________

call plotxyz(99,0,0,0.D0,0.D0,0.D0,0.D0,0,0.D0,0.D0)
write(39,fmt="(’9’)") ! Set end of batch for CG View
tt=etime (tarray)

ttl=tarray (1)

cputime=tt1-tt0

write(6,’(A,G15.5)’) ’ Elapsed Time (sec)=’,cputime

write(6,’ (/A,A72)’) ’ Result for ’,soinf

write(6,’ (/A/30X,A/A,11X,A,11X,A)’)’ Sampled source spectrum’,
* ’particles/source’,’ Upper energy’,’ Electron’,’ pdf’

do ie=2,nbnum
spe(ie)=spe(ie)/ncount
write(6,’(G10.5,A,8%X,G12.5,8X,G12.5) )

* ebeta(ie),’ MeV--’,spe(ie),pbeta(ie)
end do

call counters_out(1)

| Version:  030831-1300
! Reference: SLAC-265 (p.19-20, Appendix 2)

subroutine ausgab(iarg)
implicit none
include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code
include ’include/egs5_misc.f’

include ’include/egs5_stack.f’

include ’include/egs5_useful.f’

include ’auxcommons/aux_h.f’ ! Auxiliary-code "header" file
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include ’auxcommons/lines.f’ ! Auxiliary-code COMMONs

common/totals/ ! Variables to score
* maxpict
integer maxpict

integer ! Arguments
* larg

real*8 ! Local variables
* edepwt

integer

* je,iql,irl

irl = ir(ap)
iql = iq(ap)
edepwt = edep*wt (np)

if (ncount.le.maxpict) then

call plotxyz(iarg,np,iq(np),x(np),y(np),z(np),e(np),ir(np),
* wt (np) ,time (np))
end if

return
end

e last line of ausgab.f--------------—------——-
ittt howfar.f-----------------——
! Version: 070627-1600

! Reference: T. Torii and T. Sugita, "Development of PRESTA-CG

I
I
! Incorporating Combinatorial Geometry in EGS4/PRESTA", JNC TN1410 2002-201,
! Japan Nuclear Cycle Development Institute (2002).

! Improved version is provided by T. Sugita. 7/27/2004

subroutine howfar
implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file
include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code
include ’include/egsb5_stack.f’

include ’auxcommons/geom_common.f’ ! geom-common file

integer i,j,jjj,ir_np,nozone,jt{,kno

integer irmear,irnext,irlold,irlfg,itvlfg,ihitcg

double precision xidd,yidd,zidd,x_np,y_ng,z_ng,u_np,v_np,w_np
double precision tval,tvalO,tval0O,tvall0,tvalmn,delhow
double precision atvaltmp

integer iq_np

ir_np = ir(ap)
ig_np = iq(np) + 2

if(ir_np.le.0) then
write(6,*) ’Stopped in howfar with ir(ap) <=0’
stop

end if

if (ir_np.gt.izonin) then
write(6,*) ’Stopped in howfar with ir(np) > izonin’
stop

end if

if (ir_np.EQ.izonin) then
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idisc=1
return
end if

tval=1.d+30
itvalm=0

body check
u_np=u(np)
v_np=v(np)
w_np=w(np)
x_np=x(np)
y-np=y (np)
z_np=z(np)

do i=1,nbbody(ir_np)
nozone=ABS (nbzone(i,ir_np))
jty=itblty(nozone)
kno=itblno(nozone)
rpp check
if(jty.eq.ityknd(1)) then
if(kno.le.0.or.kno.gt.irppin) go to 190
call rppcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
sph check
elseif (jty.eq.ityknd(2)) then
if (kno.le.0.or.kno.gt.isphin) go to 190
call sphcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
rcc check
elseif (jty.eq.ityknd(3)) then
if (kno.le.0.or.kno.gt.irccin) go to 190
call rcccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
trc check
elseif (jty.eq.ityknd(4)) then
if (kno.le.0.or.kno.gt.itrcin) go to 190
call trccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
tor check
elseif (jty.eq.ityknd(5)) then
if(kno.le.0.or.kno.gt.itorin) go to 190
call torcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
rec check
elseif (jty.eq.ityknd(6)) then
if(kno.le.0.or.kno.gt.irecin) go to 190
call reccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
ell check
elseif (jty.eq.ityknd (7)) then
if(kno.le.0.or.kno.gt.iellin) go to 190
call ellcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
wed check
elseif (jty.eq.ityknd(8)) then
if(kno.le.0.or.kno.gt.iwedin) go to 190
call wedcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
box check
elseif (jty.eq.ityknd(9)) then
if (kno.le.0.or.kno.gt.iboxin) go to 190
call boxcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
arb check
elseif (jty.eq.ityknd(10)) then
if (kno.le.0.or.kno.gt.iarbin) go to 190
call arbcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
hex check
elseif (jty.eq.ityknd(11)) then
if (kno.le.0.or.kno.gt.ihexin) go to 190
call hexcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
haf check
elseif (jty.eq.ityknd(12)) then
if(kno.le.0.or.kno.gt.ihafin) go to 190
call hafcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
tec check
elseif (jty.eq.ityknd(13)) then
if(kno.le.0.or.kno.gt.itecin) go to 190
call teccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
gel check
elseif (jty.eq.ityknd(14)) then
if (kno.le.0.or.kno.gt.igelin) go to 190

36



call gelcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
cx*x*x*x add new geometry in here

end if
190 continue
end do

irnear=ir_np
if(itvalm.eq.0) then
tvalO=cgepsi
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
310 continue
if(x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) goto 320
tvalO=tval0*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 31
320 continue
c write(*,*) ’srzone:1’
call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)

if (irnext.ne.ir_np) then
tval=0.0d0
irnear=irnext
else
tval00=0.0d0
tvall0=10.0d0*tvalO
irlold=ir_np
irlfg=0
330 continue
if(irlfg.eq.1) go to 340
tval00=tvalO0+tvallO
if (tval00.gt.1.0d+06) then
write(6,9000) iq(np),ir(ap),x(np),y(ap),z(np),
& u(np) ,v(np) ,w(np),tval0o
9000 format(’ TVALOO ERROR : iq,ir,x,y,z,u,v,w,tval=’,
& 213,1P7E12.5)
stop
end if
xidd=x_np+tvalOO0*u_np
yidd=y_np+tvalO0*v_np
zidd=z_np+tvalO0*w_np
call srzold(xidd,yidd,zidd,irlold,irlfg)
go to 330
340 continue

tval=tvalO0
do j=1,10
xidd=x_np+tval00*u_np
yidd=y_np+tvalO0*v_np
zidd=z_np+tvalOO0*w_np
c write(*,*) ’srzone:2’
call srzone(xidd,yidd,zidd,iq_np,irlold,irnext)
if (irnext.ne.irlold) then
tval=tval0O0
irnear=irnext
end if
tval00=tval00-tvalO
end do
if(ir_np.eq.irnear) then
write(0,*) ’ir(ap),tval=’,ir_np,tval
end if
end if
else
do j=1,itvalm-1
do i=j+1,itvalm
if(atval(i).lt.atval(j)) then
atvaltmp=atval (i)
atval(i)=atval(j)
atval(j)=atvaltmp
endif
enddo
enddo
itvlfg=0
tvalmn=tval
do jjj=1,itvalm
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if(tvalmn.gt.atval(jjj)) then
tvalmn=atval(jjj)
end if
delhow=cgeps2
tva10=atval(jig)+delhow
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
410 continue
if(x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 420
delhow=delhow*10.d0
tva10=atval(j18)+delhow
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 410
420 continue
c write(*,*) ’srzone:3’
call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)
if ((irnext.ne.ir_np.or.atval(jjj).ge.1.).and.
& tval.gt.atval(jjj)) THEN
tval=atval(jjj)
irnear=irnext
itvlf%=1
oto 425
end if
end do
425 continue
if(itvlfg.eq.0) then
tvalO=cgmnst
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
430 continue
if(x_ng.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 440
tvalO=tval0*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_n8+tva10*w_np
go to 43
440 continue
if (tvalmn.gt.tvalO) then
tval=tvalmn
else
tval=tvalO
end if
end if
end if
ihitcg=0
if(tval.le.ustep) then
ustep=tval
ihitcg=1
end if
if(ihitcg.eq.1) THEN
if (irnear.eq.0) THEN
write(6,9200) iq(np),ir(ap),x(up),y(np),z(np),
& u(np) ,v(np) ,w(np) ,tval
9200 format(’ TVAL ERROR : iq,ir,x,y,z,u,v,w,tval=’,2I3,1P7E12.5)
idisc=1
itverr=itverr+1
if (itverr.ge.100) then
stop
end if
return
end if
irnew=irnear
if (irnew.ne.ir_np) then
call rstnxt(iq_np,ir_np,irnew)
endif
end if
return
end
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Appendix: Main programme of ucradar.f
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'* This is a general User Code based on the cg geometry scheme.
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PROGRAMMERS: H. Hirayama
E lied Research Laboratory
K High Energg Accelerator Research Organization
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1- 1 Oho, Tsuku Ibaraki, 305-0801

Japan

E-mail: hideo.hirayama@kek. jp
Telephone: +81-29-864-5451

Fax: +81-29-864-4051

Radlatlon Science Center

E lied Research Laboratory

K High Energg Accelerator Research Organization
a,

XX K K K XK HHHHXKKKKXKXXX XXX XXX XX

-1, Oho, Tsuku Ibaraki, 305-0801
Japan
E-mail: yoshihito.namito@kek. jp
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*
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! The ucradar.f User Code requires a cg-input file only *
! (e.g., ucradar.data).
The following shows the geometry for ucradar.data.
InEut data for CG geometry must be written at the top of data-input
ile to%ether with material assignment to each region. Cg-data can
be checked by CGview.
This user code is samgle user code to use RADAR beta-ray data.
Use Ranlux random num generator.
**********************************************************************

R
|
e fmm———— R
| |
I Outer| vacuum region
+ A 4 +-—— r=6.0 cmm
| | Vacuum |
| + e o +-—— R=4.0 cm
| | | Vacuum |
+ + + fmm + +-—— R=2.0 cm
| | | | | |
| | | | Vacuum |Vacuum|
1.253 MeV | | | | I I
T N S T [ e — > 7
photons -5.0 0.0 3.0 5.0 7.0 cm

KKK KKK KKK HHHHHHKKKKKXKXKXKXKXKXXXNXXX XX

i
I stk ok sk ook ok ok o ok ok ok oK ok ok KoK ok Kok K oK o K Kok K ok K oK K ok KoK K K KK ok Kok K ok ok Kok K ok KK ok Kok K ok ok ok K o
1234567891123456789 123456789 1123456789 | 123456789 | 123456789 | 12345678912

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_bounds.f’
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include
include
include
include
include
include
include
include
include
include

include

include
include
include
include
include
include

include

’include/egs5_brempr.f’
’include/egs5_edge.f’
>include/egs5_media.f’
’include/egs5_misc.f’
’include/egs5_thresh.f’
’include/egs5_uphiot.f’
’include/egs5_useful .f’
’include/egs5_usersc.f’
’include/egs5_userxt.f’
’include/randomm. f’

’auxcommons/aux_h.f’ ! Auxiliary-code "header" file

>auxcommons/edata.f’
’auxcommons/etalyl.f’
>auxcommons/instuf.f’
>auxcommons/lines.f’
>auxcommons/nfac.f’

>auxcommons/watch. f’

>auxcommons/geom_common.f’ ! geom-common file

integer irinn

common/totals/ ! Variables to score

* maxpict

integer maxpict

Ixkx*x real*8

! Arguments

real*8 totke
real*8 rnnow,etot

realx8

! Local variables

* availke,tnum,wtin,wtsum,xi0O,yi0,zi0,
* spe (MXEBIN),ebeta(21) ,pbeta(21),cbeta(21),

* emax

real

* tarray(2),tt,tt0,ttl,cputime,etime

integer

* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

character*10 atom
character*72 soinf
character*72 filename

character*24 medarr(1)

! Units 7-26 are used in pegs and closed. It is better not
! to use as output file. If they are used, they must be opened
! after call pegs5. Unit for pict must be 39.

write(6,

»(A/A,R)°)

* > Key in atomic name and mass number like Sr-90’°

read(5,*) atom

filename=’RADAR/’//trim(adjustl(atom))//’ .dat’

open(3,file=filename,STATUS=’01d’)

open(6,FILE="egs5job.out’,STATUS="unknown’)
open(4,FILE="egsbjob.inp’,STATUS="01d’)
open(39,FILE="egs5job.pic’,STATUS="unknown’)

call counters_out(0)

41



nmed=1
medarr(1)=’>NAI ’

do j=1,nmed
do i=1,24
media(i,j)=medarr(j) (i:i)
end do
end do
chard(1) = 1.0d0 ! optional, but recommended to invoke

! automatic step-size control

write(6,fmt="(’chard =’,5e12.5)") (chard(j),j=1,1)

write(6,’(A/)’) ’PEGS5-call comes next’

npreci=3 ! PICT data mode for CGView in free format
ifti = 4 ! Input unit number for cg—data
ifto = 39 ! Qutput unit number for PICT

write(6,fmt="(’ CG data’)")
call geomgt(ifti,6) ! Read in CG data
write(6,fmt="(’ End of CG data’,/)")

if (npreci.eq.3) write(ifto,fmt="(’CSTA-FREE-TIME’)")
if (npreci.eq.2) write(ifto,fmt="(’CSTA-TIME’)")

rewind ifti
call geomgt(ifti,ifto)! Dummy call to write geom info for ifto

write(ifto,’(A)’) ’CEND’

nreg=izonin

! Read material for each refion from egsb5job.data
read(4,’(15I5)’) (med(i),i=1,nreg)

Random number seeds. Must be defined before call hatch
or defaults will be used. inseed (1- 2731)

luxlev = 1

inseed=1

write(6,’(/A,I12.5X,A)’) ’ inseed=’,inseed,

*  (seed for generating unique sequences of Ranlux)’

call rluxinit ! Initialize the Ranlux random-number generator

| Read beta-ray spectrum data fron RADAR data-base
read(3,’ (A72)’) soinf
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read(3,*) nbtype
nbnum=21
ebeta(1)=0.d0
do i=2,nbnum
read(3,*) ebeta(i),pbeta(i)
end do

tnum=0.d0

do ie=2,nbnum
tnum=tnum+pbeta(ie)

end do

cbeta(1)=0.d0

pbeta(1)=0.d0

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum
pbeta(ie)=pbeta(ie)/tnum

end do

igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

xin=0.0 ! Source position

yin=0.0

zin=-5.0

uin=0.0 ! Moving along z axis

vin=0.0

win=1.0

irin=0 | Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used

open (UNIT=KMPI,FILE=’pgs5job.pegs5dat’ ,STATUS="0ld’)
open (UNIT=KMPO,FILE=’egs5job.dummy’ ,STATUS="unknown’)

write(6,’(/A/)’) ’> HATCH-call comes next’

close (UNIT=KMPI)
close (UNIT=KMPO)

write(39,fmt="(’MSTA’)")
write(39,fmt="(i4)") nreg
write(39,fmt="(15i4)") (med(i),i=1,nreg)
write(39,fmt="(’MEND’)")

ncount = 0
ilines = 0
nwrite = 10
nlines = 10
idin = -1
totke = 0.
wtsum = O.

call ecnsv1(0,nreg,totke)
call ntally(0,nreg)
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Zero the variables
do j=1,nbnum

spe(j)=0.DO

end do

Set histories and histories to write trajectories
ncases=100000

Set maximum number for pict

maxpict=500

tt=etime (tarray)
ttO=tarray (1)

! Step 8: Shower-call

1000

Write batch number
write(39,fmt="(0 12)™)

do i=1,ncases i Start of batch -loop
| e
wtin = 1.0
wtsum = wtsum + wtin ! Keep running sum of weights

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
if (ie.gt.nbnum) ie=nbnum
ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
/(cbeta(ie)-cbeta(ie-1))
spe(ie)=spe(ie)+1.0

etot = ekein + iabs(iqin)=*RM ! Incident total energy (MeV)
availke = etot + iqin*RM ! Available K.E. (MeV) in system
totke = totke + availke ! Keep running sum of KE

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,iqin+2,0,irinn)
if(irinn.le.0.or.irinn.ge.nreg) then
write(6,fmt="(’ Stopped in MAIN. irinn = ’,ib5)")irinn
stop
end if
call rstnxt(iqin+2,0,irinn)
else
irinn=irin
end if

if (etot+(1-iabs(iqin))*RM.gt.emaxe) then
write(6,fmt="(’> Stopped in MAIN.’,
> (Incident kinetic energy + RM) > min(UE,UP+RM).’)")

stop
end if

if (abs (uin*uin+vin*vint+win*win-1.0).gt.1.e-6) then
write(6,fmt="(’ Following source direction cosines are not’,
> normarized.’,3e12.5)")uin,vin,win
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stop
end if

call shower (iqin,etot,Xin,yin,zin,uin,vin,win,irinn,wtin)

ncount = ncount + 1 ! Count total number of actual cases

end do % End of batch loop

call plotxyz(99,0,0,0.D0,0.D0,0.D0,0.D0,0,0.D0,0.D0)
write(39,fmt="(’9’)") ! Set end of batch for CG View

tt=etime (tarray)

ttl=tarray(1)
cputime=tt1-tt0
write(6,’(A,G15.5)’) ’ Elapsed Time (sec)=’,cputime

write(6,’ (/A,A72)’) ’ Result for ’,soinf

write(6,’ (/A/30X,A/A,11X,A,11X,A) )’ Sampled source spectrum’,
* ’particles/source’,’ Upper energy’,’ Electron’,’ pdf’

do ie=2,nbnum
spe(ie)=spe(ie)/ncount
write(6,’(G10.5,A,8X,G12.5,8%X,G12.5) )

* ebeta(ie),’ MeV--’,spe(ie),pbeta(ie)
end do

call counters_out(1)

stop

end

Appendix: Full listings of ucradar.f
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! The ucradar.f User Code requires a cg-input file only *
! (e.g., ucradar.data).

! The following shows the geometry for usource.data.

! Input data for CG geometry must be written at the top of data-input
! file together with material assignment to each region. Cg-data can
! be checked by CGview.
! This user code is samgle user code to use RADAR beta-ray data.

! Use Ranlux random num
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include ’include/egs5_h.f’ ! Main EGS "header" file
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include
include
include
include
include
include
include
include
include
include
include

include

include
include
include
include
include
include

include

’include/egs5_bounds.f’
’include/egs5_brempr.f’
>include/egs5_edge. £’
’include/egs5_media.f’
’include/egs5_misc.f’
’include/egs5_thresh.f’
’include/egs5_uphiot.f’
>include/egs5_useful .f’
’include/egs5_usersc.f’
’include/egs5_userxt.f’
’include/randomm. f’

’auxcommons/aux_h.f’ ! Auxiliary-code "header" file

>auxcommons/edata.f’
>auxcommons/etalyl.f’
>auxcommons/instuf.f’
>auxcommons/lines.f’
>auxcommons/nfac.f’
>auxcommons/watch.f’

’auxcommons/geom_common.f’ ! geom-common file

integer irinn

common/totals/ ! Variables to score

* maxpict

integer maxpict

Ixx*x real*8

! Arguments

real*8 totke
real*8 rnnow,etot

realx8

! Local variables

* availke,tnum,wtin,wtsum,xiO,yi0,zi0,
* spe (MXEBIN) ,ebeta(21) ,pbeta(21),cbeta(21),

* emax

real

* tarray(2),tt,tt0,ttl,cputime,etime

integer

* i,icases,idin,ie,ifti,ifto,ii,j,k,n,ner,nbtype,nbnum

character*x10 atom
character*72 soinf
character*72 filename

character*24 medarr(1)

! Units 7-26 are used in pegs and closed. It is better not
! to use as output file. If they are used, they must be opened
! after call pegs5. Unit for pict must be 39.

write(6,

" (A/A,A)7)

* > Key in atomic name and mass number like Sr-90’

read(5,*) atom

filename=’RADAR/’//trim(adjustl(atom))//’ .dat’

open(3,file=filename,STATUS="01d’)

open(6,FILE="egsbjob.out’,STATUS="unknown’)
open(4,FILE="egs5job.inp’,STATUS="01ld’)
open(39,FILE="egs5job.pic’,STATUS="unknown’)

call counters_out(0)
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nmed=1
medarr(1)=’>NAI ’

do j=1,nmed
do i=1,24
media(i,j)=medarr(j) (i:i)
end do
end do
chard(1) = 1.04d0 ! optional, but recommended to invoke

! automatic step-size control

write(6,fmt="(’chard =’,5e12.5)") (chard(j),j=1,1)

write(6,’(A/)’) ’PEGS5-call comes next’

npreci=3 ! PICT data mode for CGView in free format
ifti = 4 ! ITnput unit number for cg—data
ifto = 39 ! Output unit number for PICT

write(6,fmt="(’ CG data’)")
call geomgt(ifti,6) ! Read in CG data
write(6,fmt="(’ End of CG data’,/)")

if (npreci.eq.3) write(ifto,fmt="(’CSTA-FREE-TIME’)")
if (npreci.eq.2) write(ifto,fmt="(’CSTA-TIME’)")

rewind ifti
call geomgt(ifti,ifto)! Dummy call to write geom info for ifto

write(ifto,’ (A)’) ’CEND’

nreg=izonin

! Read material for each refion from egsb5job.data
read(4,’(15I5)’) (med(i),i=1,nreg)

Random number seeds. Must be defined before call hatch
or defaults will be used. inseed (1- 2°31)

luxlev = 1

inseed=1

write(6,’(/A,I12.5X,A)’) ’ inseed=’,inseed,

* > (seed for generating unique sequences of Ranlux)’

call rluxinit ! Initialize the Ranlux random-number generator

| Read beta-ray spectrum data fron RADAR data-base
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read(3,’ (A72)°’) soinf
read(3,*) nbtype
nbnum=21
ebeta(1)=0.d0
do i=2,nbnum

read(3,*) ebeta(i),pbeta(i)
end do

tnum=0.d0

do ie=2,nbnum
tnum=tnum+pbeta(ie)

end do

cbeta(1)=0.d0

pbeta(1)=0.d0

do ie=2,nbnum
cbeta(ie)=cbeta(ie-1)+pbeta(ie)/tnum
pbeta(ie)=pbeta(ie)/tnum

end do

igin=nbtype ! Incident charge - electrons
ekein=ebeta(nbnum) ! Maximum kinetic energy

xin=0.0 ! Source position

yin=0.0

zin=-5.0

uin=0.0 ! Moving along z axis

vin=0.0

win=1.0

irin=0 ! Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used

emaxe = 0.DO ! dummy value to extract min(UE,UP+RM).

write(6,’(/A)’) ’> Call hatch to get cross-section data’

open (UNIT=KMPI,FILE=’pgs5job.pegsbdat’,STATUS="0ld’)
open (UNIT=KMPO,FILE="egs5job.dummy’ ,STATUS="unknown’)

write(6,’(/A/)’) > HATCH-call comes next’

close (UNIT=KMPI)
close (UNIT=KMPO)

write(39,fmt="(’MSTA’)")
write(39,fmt="(i4)") nreg
write(39,fmt="(15i4)") (med(i),i=1,nreg)
write(39,fmt="(’MEND’)")

ncount = 0
ilines = 0
nwrite = 10
nlines = 10
idin = -1
totke = 0.
wtsum = O.

call ecnsv1(0,nreg,totke)
call ntally(O,nreg)
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1000

Zero the variables

do j=1,nbnum
spe(j)=0.DO

end do

Set histories and histories to write trajectories
ncases=100000

Set maximum number for pict

maxpict=500

tt=etime (tarray)
ttO=tarray (1)

Write batch number
write(39,fmt="(’0 1°)™)

do i=1,ncases i Start of batch -loop
! _________________________
wtin = 1.0
wtsum = wtsum + wtin ! Keep running sum of weights

call randomset (rnnow)
do ie=2,nbnum
if (rnnow.le.cbeta(ie)) go to 1000
end do
if (ie.gt.nbnum) ie=nbnum
ekein=ebeta(ie-1)+(rnnow-cbeta(ie-1))*(ebeta(ie)-ebeta(ie-1))
/ (cbeta(ie)-cbeta(ie-1))
spe(ie)=spe(ie)+1.0

etot = ekein + iabs(iqin)=*RM ! Incident total energy (MeV)
availke = etot + iqin*RM ! Available K.E. (MeV) in system
totke = totke + availke ! Keep running sum of KE

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,iqin+2,0,irinn)
if(irinn.le.0.or.irinn.ge.nreg) then
write(6,fmt="(’> Stopped in MAIN. irinn = ’,i5)")irinn
stop
end if
call rstnxt(iqin+2,0,irinn)
else
irinn=irin
end if

if (etot+(1-iabs(iqin))*RM.gt.emaxe) then
write(6,fmt="(’ Stopped in MAIN.’,
> (Incident kinetic energy + RM) > min(UE,UP+RM).’)")
stop

end if

if (abs (uin*uin+vin*vin+win*win-1.0).gt.1.e-6) then
write(6,fmt="(’ Following source direction cosines are not’,
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1 > normarized.’,3el12.5)")uin,vin,win
stop
end if

call shower (iqin,etot,xin,yin,zin,uin,vin,win,irinn,wtin)

ncount = ncount + 1 ! Count total number of actual cases

end do | End of batch loop
!

call plotxyz(99,0,0,0.D0,0.D0,0.D0,0.D0,0,0.D0,0.D0)
write(39,fmt="(>9’)") ! Set end of batch for CG View
tt=etime (tarray)

ttl=tarray(1)

cputime=tt1-tt0

write(6,’(A,G15.5)’) ’ Elapsed Time (sec)=’,cputime

write(6,’ (/A,A72)’) ’ Result for ’,soinf

write(6,’ (/A/30X,A/A,11X,A,11X,A)’)’ Sampled source spectrum’,
* ’particles/source’,’ Upper energy’,’ Electron’,’ pdf’

do ie=2,nbnum
spe(ie)=spe(ie)/ncount
write(6,’(G10.5,A,8%X,G12.5,8%X,G12.5) )

* ebeta(ie),’ MeV--’,spe(ie),pbeta(ie)
end do

call counters_out(1)

l-—— last line of main code-—————-—-——-——-"—"—""-""""-——-

o ausgab.f--------——---—————————
! Version: 030831-1300
! Reference: SLAC-265 (p.19-20, Appendix 2)

!
123456789123456789|123456789|123456789|123456789|123456789 (12345678912

subroutine ausgab(iarg)
implicit none
include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code
include ’include/egs5_misc.f’

include ’include/egsb5_stack.f’

include ’include/egs5_useful.f’

include ’auxcommons/aux_h.f’ ! Auxiliary-code "header" file
include ’auxcommons/lines.f’ ! Auxiliary-code COMMONs
common/totals/ ! Variables to score
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* maxpict
integer maxpict

integer ! Arguments
* iarg

realx8 ! Local variables
* edepwt

integer

* ie,iql,irl

irl = ir(ap)
iql = iq(ap)
edepwt = edep*wt(np)

if (ncount.le.maxpict) then

call plotxyz(iarg,np,iq(ap),x(np),y(np),z(np),e(np),ir(np),
* wt (np) ,time (np))
end if

return
end

e last line of ausgab.f-------————---------———-
e howfar.f---------\-----------———
! Version: 070627-1600

! Reference: T. Torii and T. Sugita, "Development of PRESTA-CG

I
I
! Incorporating Combinatorial Geometry in EGS4/PRESTA", JNC TN1410 2002-201,
I Japan Nuclear Cycle Development Institute (2002).

! Improved version is provided by T. Sugita. 7/27/2004

subroutine howfar
implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file
include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code
include ’include/egs5_stack.f’

include ’auxcommons/geom_common.f’ ! geom-common file

integer i,j,jjj,ir_np,nozone,jt ,kno

integer irnear,irmext,irlold,irlfg,itvlfg,ihitcg

double precision xidd,yidd,zidd,x_np,y_ng,z_nﬁ,u_np,v_np,w_np
double precision tval,tvalO,tvalOO,tvall0O,tvalmn,delhow
double precision atvaltmp

integer iq_np

ir(ap)
iq(np) + 2

ir_np
igq_np

if(ir_np.le.0) then
write(6,*) ’Stopped in howfar with ir(mp) <=0’
stop

end if

if (ir_np.gt.izonin) then
write(6,*) ’Stopped in howfar with ir(np) > izonin’
sto

end i

if(ir_np.EQ.izonin) then
idisc=1
return

end if
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¢

tval=1.d+30
itvalm=0

body check
u_np=u(np)
v_np=v(np)
w_np=w (np)
x_np=x(np)
y-np=y (np)
z_np=z(np)

do i=1,nbbody(ir_np)
nozone=ABS (nbzone (i,ir_np))
jty=itblty(nozone)
kno=itblno(nozone)
rpp check
if (jty.eq.ityknd(1)) then
if (kno.le.0.or.kno.gt.irppin) go to 190
call rppcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
sph check
elseif (jty.eq.ityknd(2)) then
if(kno.le.0.or.kno.gt.isphin) go to 190
call sphcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
rcc check
elseif (jty.eq.ityknd(3)) then
if(kno.le.0.or.kno.gt.irccin) go to 190
call rcccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
trc check
elseif (jty.eq.ityknd(4)) then
if(kno.le.0.or.kno.gt.itrcin) go to 190
call trccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
tor check
elseif (jty.eq.ityknd(5)) then
if(kno.le.0.or.kno.gt.itorin) go to 190
call torcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
rec check
elseif (jty.eq.ityknd(6)) then
if (kno.le.0.or.kno.gt.irecin) go to 190
call reccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
ell check
elseif (jty.eq.ityknd (7)) then
if (kno.le.0.or.kno.gt.iellin) go to 190
call ellcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
wed check
elseif (jty.eq.ityknd(8)) then
if (kno.le.0.or.kno.gt.iwedin) go to 190
call wedcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
box check
elseif (jty.eq.ityknd(9)) then
if(kno.le.0.or.kno.gt.iboxin) go to 190
call boxcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
arb check
elseif (jty.eq.ityknd(10)) then
if (kno.le.0.or.kno.gt.iarbin) go to 190
call arbcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
hex check
elseif (jty.eq.ityknd(11)) then
if(kno.le.0.or.kno.gt.ihexin) go to 190
call hexcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
haf check
elseif (jty.eq.ityknd(12)) then
if(kno.le.0.or.kno.gt.ihafin) go to 190
call hafcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
tec check
elseif (jty.eq.ityknd(13)) then
if (kno.le.0.or.kno.gt.itecin) go to 190
call teccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
gel check
elseif (jty.eq.ityknd(14)) then
if(kno.le.0.or.kno.gt.igelin) go to 190
call gelcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

ck¥*x*x*x add new geometry in here
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end if
190 continue
end do

irnear=ir_np
if(itvalm.eq.0) then
tvalO=cgeps1i
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
310  continue
if (x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) goto 320
tvalO=tvalO*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 31
320 continue
write(*,*) ’srzone:1’
call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)

if (irnext.ne.ir_np) then
tval=0.0d0
irnear=irnext
else
tval00=0.0d0
tvall0=10.0d0*tvaloO
irlold=ir_np
irlfg=0
330 continue
if(irlfg.eq.1) go to 340
tval00=tvalOO+tvallO
if (tval00.gt.1.0d+06) then

write(6,9000) iq(np),ir(np),x(np),y(np),z(np),

& u(np) ,v(np) ,w(np) ,tvaloo
9000 format(’ TVALOO ERROR : iq,ir,x,y,z,u,v,w,tval=’,
& 213,1P7E12.5)
stop
end if

xidd=x_np+tvalOO*u_np
yidd=y_np+tval00*v_np
zidd=z_np+tvalO0*w_np
call srzold(xidd,yidd,zidd,irlold,irlfg)
go to 330

340 continue

tval=tvalO0
do j=1,10
x1dd=x_np+tvalOO*u_np
yidd=y_np+tvalOO0*v_np
zidd=z_np+tval00*w_np
write(*,*) ’srzone:2’
call srzone(xidd,yidd,zidd,iq_np,irlold,irnext)
if(irnext.ne.irlold) then
tval=tvalO0
irnear=irnext
end if
tval00=tvalO0-tvalO
end do
if(ir_np.eq.irnear) then
write(0,*) ’ir(np),tval=’,ir_np,tval
end if
end if
else
do j=1,itvalm-1
do i=j+1,itvalm
if (atval(i).lt.atval(j)) then
atvaltmp=atval (i)
atval(i)=atval(j)
atval(j)=atvaltmp
endif
enddo
enddo
itvlfg=0
tvalmn=tval
do jjj=1,itvalm
if (tvalmn.gt.atval(jjj)) then
tvalmn=atval(jjj)
end if
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delhow=cgeps2
tvalO=atval(jig)+delhow
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
410 continue
if(x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 420
delhow=delhow*10.d0
tva10=atval(j18)+delhow
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 410
420 continue
c write(*,*) ’srzone:3’
call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)
if ((irnext.ne.ir_np.or.atval(jjj).ge.1.) .and.
& tval.gt.atval(jjj)) THEN
tval=atval(jjj)
irnear=irnext
itvlfi=1
oto 425
end if
end do
425 continue
if(itvlfg.eq.0) then
tvalO=cgmnst
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
430 continue
if(x_ng.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 440
tvalO=tval0*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_n8+tva10*w_np
go to 43
440 continue
if (tvalmn.gt.tvalO) then
tval=tvalmn
else
tval=tvalO
end if
end if
end if
ihitcg=0
if(tval.le.ustep) then
ustep=tval
ihitcg=1
end if
if (ihitcg.eq.1) THEN
if (irnear.eq.0) THEN
write(6,9200) iq(np),ir(ap),x(up),y(np),z(np),
& u(np) ,v(np) ,w(np) ,tval
9200 format(’ TVAL ERROR : iq,ir,x,y,z,u,v,w,tval=’,2I3,1P7E12.5)
idisc=1
itverr=itverr+l1
if (itverr.ge.100) then
stop
end if
return
end if
irnew=irnear
if (irnew.ne.ir_np) then
call rstnxt(iq_np,ir_np,irnew)
endif
end if
return
end
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