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ABSTRACT

The DPSC code is written for comparison and evaluation of neutron
spectra computed or measured by different techniques. The code calculates
the spectra in 48 predetermined points independently from the original inter-
val distribution of the input spectra. The code computes kerma and rem-dose
spectra as well as dose fraction from the standardized neutron spectra. The
c?lculated spectra are written on a library tape and drawn by an off-line
plotter.

KIVONAT

A DPSC program lehetévé teszi kildnb6zé moédon szamitott és mért
neutron spektrumok 6sszehasonlitasat és kiértékelését azaltal, hogy Figgvény-
-interpolaciok segitségével a spektrumokat egységesen 48 energia-intervallum-
ban adja meg. A program a standardizalt neutron spektrumokb6l kerma és rem-do-
zis spektrumokat, valamint dézishanyadokat szamol. A spektrumokat koényvtar-
szalagon rogziti és plotteren kirajzolja.

PE3IOME

Mporpamma DPSC penaBT BO3MOXHbIM CpaBHEHWE W OUEHHY HEWTPOHHLIX CheK-
TPOB, BbIYUC/IEHHBIX W W3MEPEHHBIX pa3HbiIMM MeTogamMu. CneKTpbl C MOMOWbI WMHTEepnons-
UM NpmMBOAATCHA K OAHOMY Buay B 48 uvHTepBasiax 3Hepruv. W3 cTaHAapTU30BaHHbLIX
HETPOHHbLIX CMEKTPOB MNporpavma BblUMCNSAET CHeKTpbl KepMa M 63p MNOr/OWeHHOR [03bl,
a Takxke BK/Aaf [03bl B CrekKTp. CrnekTpbl 3anucbhiBAOTCA HAa MarHUTHLIX JleHTax U Ha
camonucue .



I. Introduction

Neutron spectra calculated or measured by the different
methods described in the literature often can only with
difficulty be compared with each other and used for evaluation
of dosimeters, because they refer to different values; for
instance, f/E/ or E.Y* /E/, etc.

The DPSC code, designed to simplify work witf the spectra,
makes a neutron spectrum IiBrary by standardizing neutron
spectra from either *f/E/ or E. V*/E/ input spectra. The code
also calculates dose and kerma spectra and dose fractions and

has the standardized spectra drawn on a plotter.

Il. Description of the program

The First task is to make a standardized spectrum from the
input spectrum. This iIs done by Lagrange and linear interpolation.
The program determined both interpolations, compares the results,
and the result which approximates the input function the better
is used for the further calculation.
Lagrange interpolation

The function which is to be approximated, denoted by f/x/,
is defined iIn the interval £x* ; xj . If ,Xn are

different optional base points then the Lagrange polynomial is

n

T/*«/ =TT " 1/

7
p/x/ =X TT
KU -1 XK=*|
K 1+ k

Generally it is not necessary to know the P/x/ polynomial 1in
its explicit form aQ + a™x + a2* +..»+an_"xl_ ; the knowledge
of its values at m discrete points n NS enousS™*
An algorithm for computer calculation of the P/X/ values /here

called A/ is given in [I]



In 1/ P/x/ is a Lagrange polynomial of degree /n-1/ interval
and has /n-2/ extremes. The positions of these extremes may all
be inside the |[x* ; xn7 interval. In that case, if f/x/ has less
than /n-2/ extremes the interpolating polynomial is not a good
approximation to the original function but oscillates. This
happens, often, especially when f/x/ is monotonous in a large
interval within I ; xnj . The oscillation increases when the
value of imax f/x/ - min f/x/] in an energy interval £xL , xj -
or the energy interval itself - is large. Sometimes the value
of P/x/ will be less than 0, despite the fact that x-j> 0 and
f/x/> 0 in the whole J» ; xn” interval.

Linear interpolation
(f/xn/ - FAN/) I/x - Xt/
L/x/ « ¥/X + —~—————— 20

where X

<4
X

This interpolation results in large error when an extreme lies
between xi and xk, but gives a good approximation if the function
is monotonous and changing only slowly.
The standardizing procedure

To avoid the difficulties which have been mentioned above
the following procedure is utilized.

Let f/x/ represent an input spectrum E.Y /E/. ITf the input
spectrum 1sY/E/, then it is converted by the code to E.Y /E/.
As a result the value of |max WX/ - min /x/j will be small,
and x» * log—-J”E~ is used instead of E® to decrease the length
of the £x” ; xnj interval.

The standardized output spectrum (e .Y /E/) is denoted by g/x/.

This is a combination of three different approximate functions:



a/ g™/x/ computed by algorithm A using six base points.

These points are chosen on the basis of the

conditions:
Ixk+5 “ x™~ Ix “ xi" 1»k,...,k+4 or
Xk - x|>Ix - ¥\ i s k+tl,...,kt5

*€ Kk >Jk+5] ; V xk+5 €[x1 " xn]

b/ g9g/x/ calculated also by algorithm A but for four

base points, with

IXK+3 “ XA~ IX = XJ i =k, k+tl, k2 or
Ixk - x> Ix - x%] i = k+t1, k+2, k+3
XE Xk ; xk+3] ; xk* xk+3 ~[X1 5 xn]

c/ qgjJ/x/ computed by linear interpolation.

Generally gn/x/ is the best approximation of f/x/. But at some
points the Pg approximation may be deficient and the code
therefore replaces values of g”/x/ with values of g2/x/ or
o¥/x/, such that at points where g-"/x/< 0, then g~/x/ = g2/x/,
while points where g2/x/< 0, the value of gJ/x/ is used instead
of g2/x/. Consequently g“¥x/ will be greater than O in the whole

[X1 * xn] interval*

This optimalization is carried out with the expression

(ci =f(*,)-(J,-*9 ;o C2=1(xk.,).(Sitr xk)j 3/
which iIs put equal to DA
In the approximation the values of g-A™ ~ /i increases from

1 until m/ are tested for each 1.



Fig. 1.

In Fig. 1 xk is the nearest to and

if O< i< 4 then j = 4

it 4—i then j = i+l and

if i =m then $=m
When g-"~" in 3/ is replacedby g2(fi) or by 4 » we Set
the different values D™ and D/.
It is the smaller quantity among Dg and D~, then g-j©

will not be changed; if is minimum, then let difg*= g2 (" i) >
and if is minimum, then g~(™ will be equal to 63("3F the

next step /when tested/ the changed value of Si("Mi+1)

is taken. Finally let g/x/ be equal to g/x/. In this procedure
the code uses uncorrected values for calculation of g(flj and
g”™2j * Although this may result iIn an error, the error is not
significant when f/x/ is a neutron spectrum /since the function
in the low energy range is smooth/. The difference of the limits
of summarizing also gives an error. The total error of iInter-
polation is, in fact, less than the error which may derive from

the measurement of calculation of “the input neutron spectrum.



Further calculations

From the calculated E. T /E/ spectrum the Y /E/ spectrum can be
recorded. Kerma and rem-dose spectra are computed from this by
applying conversion factors obtained by graphical interpolation
from [2] and [3]* /see Appendix 8/. After this the E.Y /E/

kerma and rem-dose spectra are normalized to unit area as fTollows.
IT h/x/ denotes the spectra to be normalized and h/x/ denotes

the normalized spectra then
hx/x/

h./x/ = 1=1...... m 4/
1 T

h . ./x/
i»l 1

The dose fractions are computed by the expression 5/

k+L
dosisi /E/.E~.lethi

5/

dosis™ /E/_.E”~.leth”
i-1.
Where lethm equals the length of the lethargy interval. The
boundaries of standard energy intervals, /E/ the energy base
points /\Ve ..E. /7 , the length of the lethargy intervals and the
energy intervals in which the dose fractions are calculated

are given in Appendix 2 and 3.

I11. Users* manual
Program name: DPSC

Program language: ICL-1900 FORTRAN



Peripheriala: 1 tape reader
1 line printer
3 magnetic tapes: DPSC- LIBRARY
PLOTTER tape
Scratch tape
1 off-line plotter
A core of 19.000 words 1is needed.
The running time for the preparation of a spectrum is about two
minutes.
Input data
The input data must be given in records.
1./ The first record contains a variable 1CARD /format 10A8/
defining the mode of operation. ICARD may contain the following
characters, written into the first character positions of the
record /the rest character positions are left blank/:
- RUN The 1nput spectrum is standardized and the output
is given on the line printer and on the plotter.
- ADD As in RUN mode but the input and output spectra are

also written into the library.

EDIT Prints the input and output spectra requested from

the library.

LIST Lists the contents of the library from a given
identification number.

-DELETE Deletes the spectrum identified below.

- PLOT Output on the line printer as in EDIT mode and the
output spectrum is also plotted. /Description of
the plptter code is given in /4//.

- ENDEND Terminates the program.

- NEY/TAPE Deletes the whole library tape.



The mode of operation determines the content of the other records.
2./ In EDIT, LIST, PLOT and DELETE modes the second record
contains the spectrum identification number in A8 format. No
further record is needed iIn these cases.

3.7 In RUN and ADD modes the second record is the same as 2.
Information about the spectrum may be placed In the next five
records 3-7 /format 10A8/.

Record 8: N, KI, KN /format 310/

N: Number of input points 67~ N — 200

KI, KN: Serial numbers of the standardized energy points. The
interpolation begins from K1 and is terminated by KN. An
arbitrary value may be given to K1 and KN in the input list,
provided the condition 1—- KI-KN 48 is fulfilled. ITf

ESTAND /K1/<EIN/1/, then the current value of K1 is increased
by 1 until ESTAND/KV<EIN/1/. Similary, if ESTAND/KII/>EIN/N/,
then KN is decremented by 1 until ESTAND/KN/< EIN/N/.

IT ESTAND/KI/> EIN/1/ and ESTAND/KN/< EIN/N/, then the
calculations described above are made in the energy interval
ESTAND/K1/ A— ESTAND/KN/.

Record 9: 7z /format PO.0O/. If ZZ>0, then both EIN/1/ and

P/1/ must be given in the input list. If ZZ-<0, then only

E/Z1/ must be specified; in this case the previous set of EIN/I/
will be used in the calculations. Variable El /1/ gives the
energy base points of the input spectrum /in eV/ in increasing
order (6- la.N-1-200). Variable E/1/ gives the input spectrum,
which may be either T/E/, E.T /E/ or flux per GY length lethargy
interval (6— 1-N-200). If ZZ is greater than 0, then



Record 1Q; EW/71/ /format FO.0/

11: EIN/2/ "
Record N+9: EIN/N/ "

N+10: F/1/ "

N+11: P/72/ '
Record 2N+9: F/N/

2N+10: Z

If z>0, then P/1/ is identical with E.T /E/ ; 1f Z<0, then
P/1/ 1is identical with Y /E/;

Record 2N+11: GY /format FO.0/
GY is the length of the lethargy interval in which the input
spectrum s given. If the form of the input spectrum (p/1/) is
Y /E/, then GY value is arbitrary, if*F/1/)is E_T/E/, then
GY=1.0

Record 2N+12: KU, KUK /format 210/
KU respectively KUK may be equal to 1,2,3,4,5,6 or 7 correspond
to this the fTirst grades of linear E.T /E/ and E_KER/E/ axises
may be either 0.2, 0.1, 0.05, 0.04, 0.025, 0.02 or 0.01
IT KU=0, then the code chooses the appropriate grade of axises

If zz is less than 0, then

Record 10: P/1/ /format P0O.0/
11: P/2/ L
Recordla+_98 F/N/ ft
N+10: Z it
N+11 - GY b

N+12: KU, KUK /format 210/



In RUN and ADD modes no further record 1is needed. The modes
mentioned under points 2 and 3 way follow each other in any
order.

4_/ 1t should be noted that:

The input list should begin with NEWTAPE if it is necessary
to delete the whole library or to begin a new library tape. In
every case the input list must finish with ENDEND. A sample
input list is given in Appendix 7.

When there is a mistake in the input list, then the code
writes the following text: "Error in input date" and writes
out the faulty data, too. The program is continued from the
next operation defined by the variable ICARD.

Output data

We demonstrate a complete processing of a spectrum by
DPSC code in Appendix 1-11. The presented sample spectrum is
published in [6].-

In RUN mode the output data are printed on line printer
/see Appendix 1, 2 and 3/.

In ADD mode the output data are printed on line printer,
as in RUN mode, and the following data are written on the library
tape: identification number and comments about the input spectrum,
the input spectrum iIn its native form and the standardized
spectrum obtained from it. /see Appendix 5 and 6/. Beside these
data E.Y /E/, kerma and rem-dose spectra are drawn on an off-line
operated plotter, /see Appendix 9, 10 and 11./

In EDIT and PLOT modes the datR are read from the library
tape and written by line printer, /see Appendix 5 and 6/.

In PLOT mode the E.Y /E/ spectrum is drawn, /see Appendix 9/.

In LIST mode the content of the library iIs printed /see
Appendix 4/.



Motes

The

identification number of the DPSC-library is 71677. The tape

was opened on 15th Jan, 1972.

Time of the preservation iIs 3 years.

The program language is ICL-1900 FORTRAH, this differs from

ANSI-FORTRAN.

The

DPSC code used the following differences: /see [5J/

Names with up to 32 characters.
Subscripts formed from any INTEGER expression.
Named common blocks differing in size in different segments.
Text constans in DATA statements initializing several
array elements.
Operators and / combining elements of type:

INTEGER and REAL
Zero statement labels iIn computed GO TO and arithmetic IF.
INTEGER expressions as the parameters of a DO statement.
TEXT constans as actual arguments replacing dummy arrays.
TEXT constans as actual arguments of external function
references.
A MASTER statement is required.
FORMAT of READ and WRITE may be 10 and FO.0O .
Four spetial segments for handling of characters and data
COMP8 compare two strings of eight characters for equality.
GOPY8 copy eight characters.
DATA writing of data.

TIME writing of time.
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Appendix 1

00000012

ORNL-RSIC-29 .P .51 .

NFUTRON

RFACTOP SPECTRUM .FF ,Db90C.M

POKER CODE

(A.W.R

_F_HPINK)

INPUT SPECTRUMIE*PHI (B

* *

OCO~NOOUTAWN R

10

MUMBER of thf

ENFRGY

0.17320F
0 .547/00
0.22360F
0.74160F
0.18170F
0.42430c
0,04870F
0.74490F
0.63250c
0.12250F
0.17320F
0.28280F
0.4M990F
0.77460F
0.1 1400F
0.1M20F
0.22360F
0.P7390F
0.42430F
0 ,69780F
0.89 44 Or-
0. 11400F
0.1 3960F
0.1 A430F
0.2 7450F
0.37420

0.7071 OF
0.1 2650F
0.?1910

0,42430c
0.67050c
0.79370c
0.11220"

INPUT FNERGY GROUPS!

Z

FRRFRRRRRBECBRRRES

0]
0
0]

loleleleNolojolojojoloNolololoJohojojojojolojolaojelojojoia}

SPFCTRUM

INPUT

77

TRANSFORMAT ION

DATA

fnfpGY*FLUX

-18000000F

-1A000000F
-SOO00000F
-O0000000F
-120000 OOF

-16000000F
-1 7000000F

. IT10000"00F

-21000000F
-28000000F

.—S2000000F

.40000000F

-AAOOOOOOF
-1 80 0O0000F

-AOOOOOOOF
.60000060F
-10000000F
-~0000000F

- 1F100Q000P

.20000000F
-14000000F
-2A0CO000F

-18001)0 00F

-4/000000F

-"SOF i1 0O000F

.160000 OOF

.80000000F
.1 2000000F

. 10000000F
.20000000F
.00000000F
.000""000 OF

(.00010000 F

S8825832:3388888553888883888838388%FF<
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Appendix 2

CA*.CcUl

dumber of Tup STANDARD ENERGY GROUPS;

standard energy

EV

0.21701t
0.35356E
0.20715E
0,14663E
0*316196
0.681916
0.1 466 3E
0 31419t
0.68191E
0.14663E
0.31619E
0.681916
0.14663E
0131619 E
0.681916
0 11220E
0.141256
0.17816E
0.22385E
0.28182E
0.35478E
0 44663E
0.56226E
0.70762E
0.891176
0 11220E
0 141256
0.178166
0.223856
0 28182E
0*354786
0 446636
0j56226E
0.707826
0,891176
0.112206
0.14125E
0.178166
0.223856
0 281826
0 35478E
0.446636
0.562266
0.707826
0.89 11 7E
0.112206
0.141256
0.178166

03
03
03
04
04
ud
05
05
05
05
05
05
05
05
05
05
neé
06
06
06
06
ne
06
06
06

07
07
07
07
07
07
07
07
97
07
08
08
08

LIMITS OP TUF 6NFRGY

6 6V

0.188456
0.250006
0.500006
0.100006
0.215006
0.465006
0,100006
0.215006
0.465006
01100006
0.215006
0.465006
0.100006
0.215006
0.465006
0.100006
0.125896
0.1 581.86
0*199516
01251176
0.316206
0 393056
0.501126
0.630866
0.79 41 86
0.100006
0.125896
01158486
0119951 6
n 251176
0.316206
0.39806E
0150112¢€
0.630866
0.794186
0.100006
0 125396
0.158486
0.199516
0.251176
0.316206
0.393066
0.501126
0.430366
0.7941 *6
0.100006
0.125896
0.158486

oo
Oon
01
01
nn
02
or

0 *
n*
0 *
0w
04
04
6S
0s

-fi7
07
07
07

07
07

07

07
07

0A
0A
0A

GROUPS
6 6V
0.250006 oQu
0.50(1006 o0
0,100006 o1
0.21500" o1
0.4*5006 g3
0.10000" 02
0.21500" o2
0.44500" o2
0.100006 0°7?
0.21500C 03
0.465006 03
0o .10000" 04
0.21500" ™t
0.46500" 04
0.100006 05
0.175*96 05
0.1 58486 05
0.199416 05
0.251176 05
0.316206 05
0.50*056 05
0.50112° g5
0.470366 05
0.794186 05
0.10000" 06
0.125896 04
0.158486 06
0.199516 06
0.251176 06
0.316206 06
0.398066 06
0.5011 7* 06
0,630*66 06
0.794186 06
0.10000" 07
0.125896 07
0.15848" 07
0.199516 07
0.251176 07
0.316206 07
0.39806" 07
0.501126 07
0.630*6" 07
0.7941 86 07
0.100006 08
0.125896 08
0.158486 08
0.109.516 08

ATED DATA

LETHARGY

O0OO0O0O O OO0 ©© o ©° ° o0

o
0
0
0
0
0
0
0
0

[¢]

SO0 1o o o oS50 ©° 5

inTFPVALS

271 n
,*0 30
-6930
7160
-7+ T
7w A1l
,7**n
.7460
7*60
760
AT AN
,747)0
- T*AT»
.7460
.7*60
-2*00
, <T*0P
.2300
-2*00
¢ 300
.2300
.2 100
.2 300
.2300
2300
.2300
.7 *0on
.2300
.2300
.23n0
.2300
.2300
-2 *00
.2300

0.2*0"
0.2*00

0
0

0
0
0
0
0
0
0
0
0
0

.2300
.2300
.2300
.2*00
.2300
-2*00
.2*00
.2300
.2300
.2300
-2 300
.2300

PIUX OUT
0.11947¢t M
0.200S2E 9*
o s 04
0,229046 o»
0[ 180756 9*
0.1*5276 o*
0,751676 07
0*649*46 07
0.C41846 07
0.118296 -7
0.586746 Oft
0.316576 06
0 .*039<.fc 6
0.12*546 00
0.3881N16 0S
0.346*5* 3
O\ 4849 >6 cC5
0.4894"6 0P
0.711356 os
0.635326 04
0.351016 04
0.406746 04
0.33*4°6 04
0.276246 04
0.158186 04
0.2*3@96 04
0,1269*6 0.
0*81851E QA
0.295446 03
0.164076 03
0 .*6301 56 02
0*294916 02
0[153956 02
014*3316 o1
0.230016 o
0 7646*6 (b
01 7522*6._01
0.34797E-mnl
0.70029 f =02
0.4159 n6-
0.1900*6. ij
0.396846.-03
0.05596 .
0.000006
0.00000E {u
0.U0000E
0.000006
0.000006 o0

E*pw I (F)
0.259 <*( 07
0.70*9/1 07
0.174005 08
0.335*86 o8
0.571 80" ©8
C.853916 08
0.110*2" 99
0,14*17" 09
0.1*4916 0]
0.17545" .V
0.1»5526 v
0.215*4" 09
0.29904" 09
@.40645" 09
0.264*5" 09
0.38916" "9
0.515*7" «9
0.671 796 un9
0.15923" 1fi
0.66319- 006
0.124536 09
0.181666 09
0.19(528t 09
0.19583" 0OV
0.14096" 09
0.25121" u9
0.17933 U9
0.14583" 09
0.66444" 08
0.462>86 o8
N*223576 o
0.1 -1 727 o>
0.865*16 U7
0.299*36 07
c.20498" 07
0.85820" V/6
0.10343" 08
0.619806 0S
0.156766 0S
0.117216 05
0.67451? @4
0.177246 04
0.594486 03
0.00000" 8
0.00000"
0.00000- D
0.000006 00
0.000006 00
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N138“8“/-A3H08" 1
NTon68 ™ “—«3W0“1
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K*»-a ti k6E “0
70-dz6T KK*0
NesUVOIL*"O
7v-d¥ kk92 4U
iu-az92u k*o
Ku«3VirzZ9 k*0
Zv-dzZ77kk*0
2u-al>i?20£ *U
Zv-3K9KZE*0
tu-; oV2u t*i
tu-ak9kzt*0
tv-dk 0*6 t4U
tG-avV9v?k’0
tv-akUlzu7 *u
ku-dlifkvz *u
kt-a*ti*6Z *0
U"-a92z2t"*0
ku-dosStfr Vv
Iv-d67bUb *v
tv-dk2k k~ *0
kv-ak7k*k *u
Kv-d ZS6b t*0
2v-a20tyB “0
uu *z0 Kz K*0
ku-aZ000k"~"0
kO-dki 2CE *0
Kv-3 k7JkZ *U
kV-a££Gkt *V
wu-d&kv02*0
kU-aVSOk t*U
tO-afcSilt U
2u-a 09B6 *0
Zu-aZ7kbo*U
ZU-av9z2fc*t>
Zv-a 6Z tZZ *U
/U-3ki206a’0
21>-a796KEK*u
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Zu-ak7s>9 k*0
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kO-dkio2k 4n
kU.a67z tt "W

n

Id >dsUo0*do*a

»30V 11Nn ui

80

=8/994*2

wifijesS @) Hoj~ O sof il

00 300000*"¢
00 30000C“0
ot 300000770
00 30000(1*"V
00 3uloul-*=
S0-36023 1"v
50-32/284"y
4U-38Sv9-“ "o
90*311788" €
90-382482""u
£0-364°0t1
£0-34028 1~0
ro-sownrc-0
ro-33 yor “it
20-3/8288""0
ro*so 11 k6216
o -di ur r*uU
0-34098 170
0-3/74488 mn
0 -a88il1*0
0 «3<v4 <8 *U
U"-aovivo v
00 3X8701"Fk
“0-3/9308°0
to-dztz6S ‘M
kKO*d k1 k7 =U
t0*dI*0CBE “v
U-»d7kkZ? v
Z1>*dZ67*6 m0
Ol &ak996 1mU
10«dzZ9 .Zv *u
U bavutyv -
urdtzybc *0
10-avZ7t leo
2U-372bW <0
ro»ab7”br “0
£0*d711ISr 40
£0fcdCOCdE 4cC
£u-d67Fe™ t*n
£0»8Uzalt *u
70-3 t72&Z 40
70-& 1V t79 *0
7u-azzz7y *0
70-3fez tk9 *0
7u-d02zks *0
70«*dk006t 40
70-37S0iZ 40
7C«~Vby9 "N=K

n

(3) Wi 33-3

<8)M3be3 Di

00 300000 "0
00 300000 O
00 300000 "0
0Of 30000070
o 32000KM0"O0

ro-3 4rrs ’o
»(— 3nr»r "o
9(1-38 10?26" ii
b1,-919881*0
8! -3988 12*0
80-38 1998 0
7v**31299 1*0
80-34968V*0
80-38/882°0
£0-39/7 19 *0
ro-38902 1*0
20-379181 *0
ro-sc/unwE*o
21.-389999*0
20-340226*0
-3 18802 “0
0-3£0082*0
i(i*38?20S8*0
“0-388961*0
w-3wr/r-o0
“("-382892*0
1-.1-3828 82 *0
“(i-329s/7°"0
co-3£9926 0
0o 310222+0
00 388 “2“*0
K -3/799 W *0
“*-3/4248 *0
“n-8/0898 *0
“("-3/9998*0
0-3269 14 *0
“0-32600£*0
“0-389882 *0
“0- 388 “92 *0
“0-326622 *0
“"»-32286 “*0
“0-39988 1*0
‘0-3506“ 0
21-36/964*0
20-382899 *0
20-368292*0
80-3 84SB6 *0
£0-32 4 “vi *0

83) Iwa*»:

u3;n i «W309 C61D3M1

b0i043

VIR oo Ve Viteg

»7

Am X NX ONW O S q

1» a0uoU6 Vv
no atunoue V
uv adé0Vvoi*TVv
ul* auvuuuou Vv
00 400000V
tt-d 12777 =0
U t-dft£9V €70
Ol-dIBtb6Z""n
DU-JVZEz t®0
t0-4bZ 6«Z=0
BU«d7vZ7 tmv
bn-3 itzZoz*v
Z0«d 07 502 *0
~0-az”Zkb*0
Vi-dC»BUE t =0
Y0-dV tik7 =0
yu-anr7fc7z2~0
kU-di Z7£ t~0
kO-dI*Z£0k "V
bo-dft tfe77°V
74-dzZVkOo t=0
71)-a070f£ t "V
70-a tfek0Z=0
70-dof ir twQ
SnedzCVzi "0
70-d£0Zb t*V
>0-a 16Zfl k*u
70-d9z 1£ t w0
bv-a7uf £Z*V
kO-dVitftfk mo
g0-dovU i t*0
7u-3 1Y7HY *u
70-a0l0 kk 1
70-dS t1/7 %V
£0-dkUVk t°n
i0-doUkSz w0
kU-diSOH".q
kU-a kVOVZ~"u
Zu-d£66k K™n
Z0-d0£kkk =m0
Zi-df 9 1oV ,
CU-doCk06~0
kO-d kO«b Ky
Ki-dUK72ZZ*%n
kO-dft0&zz "V
wu-d« kkWe ®n
kv-dovezz ’v
kU“d$7kk k™1

1d) dbour* a0

yo 300000* O
01» 300009* O
o» 300000* U
yn 23000Y0* 0
OC 300000* 0
2(-38 “429 *0
K ®*32999 “"(
<<-3/7286/ *U
01-314°9 “*n
0 1- 360/ “2*0
0oc-3e000 “*0
6Y- 32 CE8 “*0
B0-34028"“*y
89-320908 *0
80-329948 *0
/-*3/58/2" 0
/U-3 16994 *0
/0-3 12288 *0
90-309 0 r *0
90-350225 *0
n<">389/// *0
b— 340 “*n
4».-39694 < =0
9C-329996 *O
80-38989“*n
8 -B2444k*0
8c-39489 “*0
8»"-390/0°*0
90-3 “£884 *0
9 -388041*0
50-3/9 “£8" n
80-306014 O
8" *»-324888 *q
80-3800 92 *0
80-302909" *n
80*36/662 G
80-3/02°2 “n
8i*32986 “ 0
So-3K0/mn2 *0
80-309592 -0
8..-389404 "n
8y-38°942"0
40-394 <9 *0
90-308688 *U
90-360829 0
40-389686 U
80-3680°° 0
91-301888* 0

la)Vr»dd”

o o
ARRXRXX AXRXRXX

XM th~Nx ON O® O x 7 th ~x < N T

Z xxpnsddy



CONTENT @i VHE UPSC-1 T«WAPV
Nypendix 4

*IDENTIFICATION NUMPKR n@oooooU
NUMBER’ Of INPUT POINTS W
NUMBER OP OUTPUT POINTS UM
00000004
51*05-77

MELEKI_:S;7969, PROB.JA$CS.6,P. 1S4
REACTOR SPECTRUM

POLVTHEN Dsi i CM
INPUT PTA ART REAP FROM'THfc rURVfc IN RF1aTtVf UNIT,Ph! ft )

IOFMT I FICaTION NUMBER 00000005
NUMBER OF INPUT POINTS ?5
NUMBER OF OUTPUT POINTS 4ft
00000005
1?-0am7?,

FISSIOf NEUTROR SPFCTRUMfFF,D*50CM
FAlCnl ATEO BY VERTES,1968.I1X.

THERMAI. NEUTRON fLUXUS11.59/E-OA

input f*phi<l> in NTT Ifthargv interval

IDENTIFICATION Ni.iMP.ER 00000005
NUMBER of INPUT POINTS 25
NUMBER OF OUTPUT POINTS Aft
00000005
1P-06-72 .

fission neutrgn spectrum,fe,d«5ocm
OALCUtATfcO BY VERTES,1968.1X.
Thermal neutron ftuxus.i.597E-06

1MpuT E*P81ft) 1bl ),77 LFTMARGY INTERVAL

IDENTIFICATION NUMBER 0(100 001 ?
NUMBER of INPUT POINTS 35
NUMBER OF OUTPUT POINTS 48

ooooonl?2
orn 1”Rs1c-29.p.bl.
REACTOR SPECTRUM,Ff ,0=90Cm

PoVt R COLE (A.iJ.ii.F, ) (PINK)
input spectrumeF>PHI ()

Eul)l ND



Appendix 5

IDENTIFicLUT ION NUMBER

number

OF

INPUT POINTS

NUnbFR OF OUTPUT POINTS

OMNMNO® A QPR

ooooom2

ORNI-RS 1020 .P .51
REACTOR SPECTRUM, FF,0*90CM

POKER CODF (A.W.R-.c-1(PINK)

00000012
33
48

input Spectrum IE*PYI(F)

**

energy

.47 70M1E
.73600F
. /160M)F
« 1700F
.24300F
4 4700E
. 44000E
1?500F
. 22500F
. 73200F
H?FtO F
«0000F
. 4600F
14000E
01200p
23600F
. 73900F
.- 4300E
.07000E
.04400F
. 14000E
. 30600E
. 64300F
2. 4500F
3.74200F
7. 071 ONE
1. 76500F
271 0100E
4 .24309E
6.20500E
7 V3700F
1.1220"F

HP*HCEO)#PQB)Hkéﬁyb[UF*HthJP.hkaquU1H

[=Y)

.73200E-01

-01
on

00

01
01
01
02
02
03
03
03
03

@]
w

FEREFRRRERRR

.80000E
.40000F
. OOO00F
. OO000F
. 2/1000E
. 60000F
. 70000F
. 80000F
- 10rtO0E
. FIO000F
. 20000F
- 00000F
. 40000«=
. AANOO0E
. O0O000F
.O0O000F
. 60000F
. OO000F
. 40000E
. OO0O00F
. 40000E
.60000F

- 70000E
.= OOOOR
. 60000F
-OO000F
- 20000F
-.60000F
-00000F
-OOO0OF-m01
-00000F-+01

OOONRRWRORRLNRPNRPROROARRAAMWONNRR PR O RR

08
OR
OR
C8
o7
o7
04
OR
04
03

TtO000F

00000F- L

1KipnT SPFCTRItM



Appendix 6

ONNOWMWI>ELNE

BRAEHREBEBEYUE

NORMALIZING

22/01/36

ifox * *

b*PHI<F> SPpATRUM

axfan

FNFRGY Vv

.1701 OF-01
.53560E-01
.071 50F-01
.46630F 00
.16190F 00
.81910F 00
_<t630F 01
.16190E 01
.81910F O1
.466 30F 02
.16190E 02
.81910F 02
46630F 05
.1619 oF 03
.819 10F 03
.1?200E 04
.41250F 04
.79160E 04
.,"3850F 04
.81«20F 04
.54780F 04
4,.46630F 04
5167260F 04
7.07820F 04
8.91170E 04
1.12200F 05
1.41250f 05
1.78160F 05
2.23850F 0OS
2.81 820F 08
3.54780F 05
4.46630F 05
5.6226 0F 08
7.07820E (B
8 <11 70F 05
1.1?20nF 06
1.4125 > 06
1.78160F 06
2.23850F 06
2.81820p 06
3.54780F 06
4_.46630F 06
5.67?260F 06
7.07820F 06
8.91170F 06
1.1?200F 07
1.41250F 07
1.78160F 07

WNNRPRPRPROWROWROWROWERENWN

facto» TO UNIT

US PM

IS NORMAIl i Zfo TO UmtT APcA

aBfA of F+phi (f) SPFCTRUM

On

3.61 465F-04
9.88448F-04
2.42592F-0T
4_68280F-03
7.96787F-03
1.19052F-02
1.53665F-07
1.98721F-02
? .29922F-07
2.41825F-07?
2. 56650F-07?
3.00922E-07?
4 _1A9 20F-07?
5.66675F-0?
3.66975F-6?
5.42574F-07?
7 .18667F-02
1.21546F-01
2. 22006F-01
9.746?7F~03
1.73623F-07
2.5T276F-02
2.6678SF-07?
2.72609F-02
1.96529F-02
3.5n?3?F-07?
2.50C26F-02
2.03311F-07
9.22042 F-03
6.446S3F-03
3.1 169 7F-03
1.83639F-03
1.20684F-05
4_.17744 F-04
2.8w784P-04
1.19650P-04
1.44209F-0S
8.64132F-06
?. 18565F-0A
1.63413P-06
9.40126F-07
2.471 06F-07
8.2771 3F-08
0.00000F-01
0.00000F-01
0.000pOF-01
0.00000F-01
0.00000F-01

19/00/77 AT 72/02/64

OUTPUT SPFCTRIIM

7.1/253r

MO



Appendix 7

ADD
00000012
ORNL-RSIC-29.P.51.
REACTOR SPECTRUM,FE,D=90CM 1.8e 06
POKER CODE (A.W.R.E.)(PINK) 1.4E 07
INPUT SPECTRUM:E*PHI(E) 5.0E o7
el 9.0E o7
33 1 48 1.2 08
0.13 1.6E 08
0.1732 1.7 08
0.5477 1.8¢ 08
2.236 2 <1E 08
7.4i6 2_.8E 08
18.17 3.2E 08
42 .43 4 _0E 08
94 .87 4 _4E 08
244 .9 1.8e 08
632.5 4 _0E 08
1225.0 6.0E 08
1732 .0 1.6e 09
2828.0 6.0E 07
4899.0 1.8 08
7746.0 2.0E 08
1.14e¢ 04 1.4E 08
1.612E 04 2_.6E 08
2.236E 04 1.8 08
2.739E 04 1.7E 08
4 _.243E 04 6.5E 07
6.928E 04 1.6e 07
8.944E 04 3.0E 06
1.14E 05 1.2E 05
1.396E 05 1.6e 04
1.643E 05 2_0E 03
2.245E 05 0.0
3.742E 05 0.0
7.071E 05 0.0
1.265E 06 0.15
2.191E 06 1.0
4 _.243E 06 0O O
6.205E 06 EDIT
7.937E 06 00000012
1.122E 07 DELETE
00000012
Continuing iIn the ENDEND

secund column. Hh KA



Appendix 8

Conversion Tfactors

Ho.

BRe
NPoo o~ AN R

PP
HW

WW WW WW WHW WR NN RN RN NN N e
BUDANLORNPE OO 0N T RONRF O o &

A DDA DMDDAW
oo -l?(_OON"‘O@

D
oo~

Kerma
1 2

/rad.n —.cm

6.99E-12
5.53E-12
3.90E-12
2.72E-12
1.88E-12
1.29E-12
9.90E-13
9.00E-13
1.09E-12
1.75E-12
3.30E-12
6.70E-12
1.47E-11
3.16E-11
6.70E-11
1.12E-10
1.40E-10
1.70E-10
2.10E-10
2 .50E-10
3 .05E-10
3 .65E-10
4 30E-10
5.20E-10
6.10E-10
7 .0E-10
8.20E-10
9.50E-10
1.09E-09
1.23E-09
1.40E-09
1.59E-09
1.79E-09
2.00E-09
2.20E-09
2.38E-09
2 .50E-09
2.90E-09
3/10E-09
3.40E-09
4_.20E-09
4_20E-09
4 _50E-09
5.0E-09
4_90E-09
5.45E-09
6.80E-09
7 .30E-09

/

rem-dose

/rem.n

1.12E-09
1.15E-09
1.16E-09
1.21E-09
1.24E-09
1.27E-09
1.32E-09
1.34E-09
1.38E-09
1.35E-09
1.31E-09
1.30E-09
1.24E-09
1.21E-09
1.21E-09
1.59E-09
1.88E-09
2.20E-09
2 _.65E-09
3.20E-09
3.75E-09
4 _50E-09
5.38E-09
6.37E-09
7.67E-09
9.10E-09
1.10E-08
1.29E-08
1.52E-00
1.85E-08
2.14E-08
2.54E-08
2.92E-08
3.09E-08
3.64E-08
3.86E-08
4 _00E-08
4 _08e -08
4 _14E-08
4_17E-08
4_17E-08
4 _.19E-08
4 _21E-08
4 _22E-08
4_.22E-08
4 _25E-08
4 _.25E-08
4_25E-08

-cm



E*PHI(E)

10

10

-2

10

10

10

10

10

Appendix 9
4 11 111

NORMALIZING FACTOR
0.717E 10

10U 101 102

Ooanr 10017

104

*&

ENERGY(FV)



E*PHI(E)

C. 250

0.225

0.200

0. 175

0. 125

0.100

0.075

0.050

0.025

0.000

Appendix 10

00000012

ENERGY(EV)

-\



EXKEH(E), E*DO(E)

0.250

0.225

0.200

0.175

0. 150

0.125

0. 100

0.075

0.050

0.025

0.000

Aouendix 11

T 1 1rv1 b1 a1 F - F - 4T

KERMR=+

DOSIS=0

o+

a 0 0 0 “ + + *

917 - 1?21 111111141tk *r+r—1r-1r-1-1

10 10 10 10 10 10 10 10

ENERGY(EV)
00000012

10
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