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-Note:

This document (INDC-257E) is an English translation of an
original {INDC-257) in Russian. The data tables 1-7 have been
~entered in the neutron data file DASTAR of the TAEA Nuclear

Data Unit, under the following accession-numbers:

DASTAR-00721
DASTAR-00722
DASTAR-00723
DASTAR-00T724
DASTAR-00725
DASTAR-00726
DASTAR--00727

Niobium (table 1)
Iron (table 2)
Nickel 58 (table 3)
Nickel 60 (table 4)
Lead 206 {table 5)
Lead 207 (table 6)

" Lead 208 (table 7)

The data holdings of the IAEA Nuclear Data Unit are regularly

publicized in "CINDU". The data can be obtained through one of

the following data centers:

TAEA Nuclear Data Unit

Vienna, Austiria

ENEA Neutron Data Compilation Centre Saclay, France

¢

National Neutron Cross Section

Center

Brookhaven, U.S.A.

Informacionnyj Centr po Jadernym

Dannym

IAEA Nuclear Data Unit
Kirntnerring 11-13
A-1010 Vienna, Austria

Obninsk, U.5.S.R.
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The authors propose a method for the interpolation, evaluation and
compact bresentation of data on the spectfa of inelastically scattered

neutrons 171_7, for subsequent use especially in calculating reactor constants.

Al]l inelastic neutron écattering data take the form of a set of
excitation functions for groups of nuclear levels with width 0.2 MeV, such
that the mean energies in each group are 0.1l; 0.3; 0.5; .... MeV. The
excitation functionAof each group of levels is approximated by an analytical

form of the type:

~'S(—,—v)=‘_5;_l C;X"l‘ex,b(-f;x),

where X represents the excess. initial energy of the neutrons above the
excitation threshold for the level. Ci and di are expressed in turn through
the parameters A, T, f, F as follows: -

C =AT “({- £ - F)ex,b(a/),
C,=AT" ‘{lfexp(d),

C =AT" ‘Fe__,\:,g(ol),
di=6T .

Seven parameters of an approx1mat1ng function (A, T, b b2, b3, f, F)

are found for each group -of levels by comparison with the experimental data.
As a result, all information on inelastic neutron séattering for one

nucleus in the initial energy range 0-15 MeV reduces to values for the 120

constants set out in Table 1 for niobium-93.

The first eight numbers in Table 1 indicate the numbere of the first
gightlconditional éroups of levels containing as little as one real excitation
level of the nucleus. The foilowing 56 numbers indicate the values of seven
parameters for each of the first eight levels. The remaining 56 constants
are coefficients of the power series expansion of the energy depenrdence of
each of the seven‘parameters: .

AlE)=2

t



We can obtain the necessary information on inelastic neutron scattering
by using the constants given in Table 1 and a computer programme. In
particular, it is simple to calculate the spectra of inelastiéally scattered
neutrons, level excitation functions, inelastic scattering cross—sections,

grouped inelastic transition cross-sections, etc. The appropriate programmes

in ALGUL-60 for the calculation of these values are given below.

The programme (No. 1) for calculating the spectra brinés in as single
'figufes the atomic weight of the nucleus (AT), the energy spacing (h), the
‘block of numbers "M", consisting of the coefficients in Table 1 less the
first column, which forms the following block "L", and, finally, the initial
neutron energies (EN). The spectra are printed out with the given spacing h,
the first point corresponding to zero energy. With a spacing of 0.2 MeV,
the spectra are normalized with reference to the full inelastic cross-sections

(in barns) plus the doubled cross~section for the (a, 2n) reaction.

The.programme (No. 2) for calculating grouped irelastic transition
cross-sections is based on formula 33 of Reference /"2 /. Here, the
initial neutron spectrum is assumed to be close to the reactor spectrunm,
j.e. in the form 1/E where E< 2 MeV and e;&p (-=0.72 E) with E > 2 MeV.

The initial dafa for this programme are: integration step (h2, not greater
than 0.05), number of groups (jj, not greater than 25), atomic weight {AT),
number block "M" and "L" (the same as in the previous programme), block

of boundary energies of the groups in descending order (El [—1:26_7— noti
more than 15 MeV). When there are less than 25 groups, block E 1 is

increased to 26 by means of any differing numbers.

Programme No. 3 prints out the total inelastic neutron scattering
cross-section (in barns) with the addition of the doubled cross—seciion for
the (n, 2n) reaction as a function of the initial neutron energy. The

energy spacing is 0.1 MeV, the first point.corresponding 1o zero energy.

Programme No. 4 calculates the excitation function (in barns) of a

group of nuclear levels with width 0.2 MeV and a given mean energy E.

Tables 2-7 contain co-efficients for natural iron and isotopes of

lead and nickel.
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Fiobium
T b4 4 R

0,430 3,10 0,700 10,350 0,300
0,410 2,31 0,900 0,340 0,300
0,430 6,40 0,450 0,340 0,250
0,420 6,20 0,900 0,330 0,500
0,410 8,00 0,800 0,320 0,500
0,405 9,51 0,820 0,310 0,340
0,392  8,% 0,790 0,300 0,370
0,384 8,47 0,790 0,290 0,400
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0,019

0,020 .

0,021
0,022

0,023 -
0,024

0,027
0,030



AX
0,502325
-0,99%131.107%

0,264910.107% .
~0,542351, 102

0,540908.10™>

-0,185269.10™%
-0,3266674.10~°

0,233698.10™"
8

0,753595

-0,632499
0,366272

-0,114493
0,194023.1071

-0,176335.1072,
0.889324.10 ~

-0,147439.10"5

T»‘
0,935691
-0,683107
C,322234
-0,7728%.107L
0,108208.107L

. = 0,878239.10 3

1 0,379%46.107
-0,871972.107°

.f*-
0,804476
-0,898151
0,560134
-0,137140
0,162376.107%
-0,990621.1023

0,294624. 1074

-0, 325788 10‘6

f%

H
0,294764.10°
-0,260377.10°
0,129910.10°
-0, 343117.107
0,495361

-0,394760.10~1
0,163303.1072
-0,274016.10~%

F’t"
-G, 174117

0,291110
-0,166098

0.485730.10‘I o

-0,769760. IO

667053.10™°
-6 297098, 10"

0,531773.10°°

Table 1 continued

»

4,
0, 472300.10%
-0,561051.10%
0,292853. 101

-0, 714041
0,921294.1071
-0,653324.10%
0,241504.10™>
-0,364573.10™°
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Iron Table 2

) 44 I,50 0,75 0,21

0,880 I 0,55 0,044
0,060 I,I8 1,30 0,60 0,21 0,50 0,053
0,153 1,65 1,50 1,50 0,21 0,45 0,070
0,170 0,93 1,50 1,50 0,21 0,40 0,098
0,155 0,9 - 1,50 1,50 0,21 0,30 0,115
0,142 0,80 2,50 1,05 0,21 0,40 0,120
0,115 0,75 2,50 1,20 0,21 0,40 0,140
0,II5 0,75 2,50 1,20 0,21 0,40 0,140
-5,726993 0,104858 0,192200.10  0,I196600.10
0,884885 0, 942695 . 0,700000.107% -0,740000.107%
-0, 370570 ~0,569410 0 0
0,816060.107F . 0,I65627 0 0
"-0,103238.107L -0,250409.1071 0 0
0,750041.107> 0,207589.10™2 0 0
-0,289%80.10~" -0,903437,70™" 0 0
- 0,460004.1076 0,161447.10™2 0 0
0,210 0,3% 0,140
0 0 0
s 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0



Nickel 58 . Co Table 3

0,750 : 1,10 - 1,0  I,30 0,13 0,40 0,18
0,150 1,20 3,00 . 2,00 0,25 . 0,40 0,16
0,170 - 0,98 3,00 2,00 0,25 U, 40 0,18
0,142 1,03 2,74 I,84 0,25 0,40 0,18
0,134 0,98 2,48 1,68 0,25 0,40 0,18
0,112 0,94 2,20 1,50 0,25 0, 40 0,18
0,107 0,%0 2,06 I,44 0,25 0,40 0,18
0,103 0,87 1,9 1,34 0,25 0,40 0,18
0,I141141 " 0,112461.102 - 0,109.10 0,130.10
-0,220868 =0, 9%8317.10 0,200 0
0,278219.1072 0,365318.10 0 0
-0,366106.107>  -0,728360 0 0
0,528589.10™ 0,835490,107% 0 0
-0,532945.10™° -0,552069.1072 0 0
0,278046.107° 0,194508.107> 0 0
-0,560105.1075 -0,282138.10™° 0 0
0,250 0, 400 0,180
D 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0. 0 0



I
12
I3
I4
16
17
18

- 0,583
0,180
0,180
0,150
0,150
0,123
0,116
0,108

0,470809.10™%
0,I86409

-0,925975.107L -
0,207398.107%

-0,252979.1072
0,173893.10™
~0,634184.10™2
0,956325.10"

Nickel 60

1,27 1,60
0,94 3,00
0,94 3,00
0,80 2,50
0,80 2,50
0,80 2,18
0,79 2,00
0,81 I,9
0,112461.10°
-0,98317.10
0,365318.10
-0,728360

0,835490.107%
-0,552069.10~2
0,194508.10™>
-0,282138.10™°

1,30
2,30
2,30
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Table 4 continued
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Lead 206 ‘ . - Pable 5

0, 485 1,66 1,50 0,II - 0,60 0,080

I,50
0,250 1,38 1,50 1,50 0,11 0,60 . 0,104
0,400 1,20 1,50 0,61 0,11 0,60 0,112
0,520 1,55 " 1,65 I,65" 0,II - 0,60  0,I30
0,170 1,15 1,70 1,70 0,11 0,60 0,140
0,I70 1,15 1,75 1,75 0,II 0,60 0,140
0,170 I,00 1,58 0,98 0,11 0,60 0,140
0,170 - 1,00 1,83 0,60 0,II 0,60 0,T40
0,102354.10 0,268355.10 0,173.10 0,137634,10
-0, 969240 -0,538958 -0,560.1071 " ~0,123902.10
0, 440724 -0,271318 0 0,524766
-0, 184168 0,146782 0 -0,971397.107%
0,138384.107F -0,265253,107% 0 0,959970.1072
' 20,103709.1072 0,233055.107¢ _ 0 -0,525617:10™
0,409733.107% -0,101166.107> 0 0,149935.10™"
-0,663906.107° 0,174077.10™° 0 -0,172717,107°
0,11 0,6 0,14
Q 0 0
0 0 0
Q 0 0
0 0. 0
0 0 0
0 0 0
0 0 0
0 0 0



Iz
14
I6
18

0,730
0,560
0,130
0,140
0,420
0,320
0,220
0,200

0,102354.10
0, 969240
0,440724
-0,104168
0,138384.10"1
-0,103709,107¢

0,409733.107"

-0,663906.107°
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Lead 207
1,60 2,00
1,78 2,00
1,30 2,00
1,26 4,00
I,04 2.50
0,9 1,80
1,60 2,00
0,80 3,00
0,268355.10
-0,538958
-0,271318
0,I46782
-0,265253.107L
0,233055.1075
-0.101166.10™°

0,174077.10™°

'6

o DoooO0oo

I,35
2,00
1,40

1,55

0,95
1,20
1,70
1,50

,173.10

-~

O(’JOOOO(SCD

o0 Do oOoo

I
560.1071

Table 6

0,11 0,60
0,II 0,60
0,11 0,60
0,11 0,60
0,11 0,60
0,II 0,60
0,11 0,60
0,11 0,60
0,137634,10
-0,1239%2.,10
0,524766

. =0,971397.107%

0,959970.,10™2
~0,525617,1073
0,149935.10~%
-0,172717.107

0,14
0,14
0,14
0,14
0,14
0,14
0,14
0,14



Lead 208 _ Table 7T

0,700 1,30 3,5 1,0 0,8 0,5 0,1
0,203 0,65 4,0 1,0 0,18 0,4 0,1
0,202 0,66 4,0 1,0 0,18 0,4 0,1
0,200 0,66 4,0 1,0 0,18 0,4 0,I
0,200 0,77 4,0 1,0 0,18 0,5 0,1
0,244 0,75 3,0 1,0 0,18 0,6 0,I
0,238 0,72 3,0 1,0 0,18 0,6 0,I
0,234 0,72 3,0 1,0 0,18 0,6 0,I
-0,120828.10 0,268355.10 0,362.10 I
0,787958 © -0,538958 -0,152 0
-0,120431 -0,271315 0 0
- 0,733367.1072 0,146782 0 0
0,397512.1072 - -0,265253.107L if 0
-0,440108.107° 0,233055.1072" 0 0
0,210243.107%  -0,I0II66,I107° 0 0
-0,379%657,107° 0,174077.10™° 0 0
0,18 0,6 0,18
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 Q 0
0 0. 0

oo oo

o2 00 ™
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ALGOL programme No.” 1 for calculating the recommended

inelastically srattered neutron speotra,

{g;;_l_ wal a,d, g, 57 E ENEN AT, W é2, #3,
' [ R, d1 42, 43, CF, 62,63,5!7,/47_,5.4’, W,
LhT: ;««t L, [, K, m, h;
ayray /46[4 /i,’Z] ﬂa 7::; o/a, fa,,Z £a3, fa ,[a[/ f&]
AL TS, 461, £62, £43, c/i Ff[/ £], S, SP[o: 1s0];
'u«."e 02 Qe L[f 2], .
uwwt (“2 1o- ,2J AT b, e, L);
tumt (02, EX); =L 131
ézo~/3fcg7’unf&zh JO&#” ~ |
Aali]s=Tali]~ 8o 1(i] 4@[;].4“3[:] ,éa[,] =Fali)=0
ond
-z"‘/S"l /uhfc’/";(oﬁ h'-'“l.[],
_ %ﬁ[dﬂ-‘:‘w[&j’f T={;]: —ué(a[;-f-}jz!—/a/b] =AL[i+16],
N ézx.cb] [ +24]; b 3[/]’*M[z+32], 5[@[]']:-'&./(4[[1-40_/;
Faljles Aclieqa]; Hé[i]:= anli+S$8]; TE[i]:=M[i +6 4],
’?f[ /"‘vub f/ﬁ], 56’2[4 ]i=utef; *30]/ /{3[; c= Al +88);
“[f‘ L= e Zz +ﬁ¢4] Fé"[&] = A +10Y] '
éndl ,

SH=0; = AT/ (AT i
11£¢’"¢~ ,':-;,{:) 3¢ {ﬁ fl L«,AZJ /_50 plo oe_z«n
El=jxh £ r=f’_:‘&f*¢¢/~—5/,f
_l £ < V’ Lhen éf_;if_' Skl J/ =0 2

i . / \9?{{/’0 ic u?fln.':' # ,Jfa 54’..;&'-”7 ,
{_’2{5,4‘50(:*(& 7) ?f/‘(.h &ﬂf”ﬁ_fﬁ.’ﬂzk(—é&_béd_ﬁ
A

&

-...-__..

=Aali] T ~/ [i]; &= batli]; £2: J«,z[J,
3= ", \/] 7 —/ég[;lf /L /a[:] ga/y !./-a ﬁo_“‘"{

- !_,3«&[ 4:/4«/ /:
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J=Al12); T sz”,?] S1=d51[8]; f2:=4%2/2];

£3 = /}’3[2], f« 'E[2j; F=F&L8],

P ko 7 step ~1 il 1 o Legen
A=ArE+AL[L]: Ti=T=E+T¢[k]; #7: aﬁ»&fﬁiu
£2:=62E+862[k]; §3:=E3xE+H3[k]; f:=fxE wfélt]
Fia Fok v Fé[k] o end;

. p(ff]::. //%T} ‘,éz::a 00,2*7—/' pe,/.?:f:ﬁ'#-T,

i T>0 Yher €= b (T)else &=,

Ci=HArexp (oLl /‘-6"))*‘//‘)[ F),

C2: =4)\—e,r/p Laézq /- &) *}f C3 a//rexza(a;,.‘%-(’/'o/)xﬁ
En=E/y3, x:=EN~-En; if x>0 Lher Logen a:ndelij;
W:=C1x exp {oé/*r&t-'{lf',\’) +C,2.-¥ exp(ira *ﬁ#x)v
C3rexp(d3na~€3rx) oned else Wo0,
SPLjl:=W/"q ; SN=SNH+8P(jl;

ondd SN i=SNx h 0.2;

uwuf p,? /0" E»Afl S\/‘/,SP)/'ﬁgfg L2 L‘.’fi‘f‘:/,'
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ALGOL programme No. 2 for calculating grouped inelastic
transition :ross—sections.

6')L_z;yfn 2100l a, [,A/,/LZ,A._?A,ALT, f/, {Z, {j: yf", l‘P, J/,JZ;JJ
E,EN En, //T,;, £,01,2,03,8,Cd, al, 6€, x, W
intiges k,m,n,jj, € cii;
p ey M[‘f/ /12.] ﬂaJJTa bal bal, $a3, l’:.ar.[ (59
A8 T 661,452,643, {¢ Félo: 8], MA, MT, M&l, Mé2, M43,
Mg, MF[1: /faj, Ei[o:25], CAlo: Ja], Smil: 25],
Sglt:25], Gli:to];
(ntiger prray L.[/ 3}
inowt (*2 10-2°,h2,[j, AT, M, L, E1);
hi=0.1 43:=0.5; ;.~,4f/(/77+4) neo=il 8],
oy = gz’gg/u&izéh do fegin
Aoli]iaTali] = bat[i]mbal[i]=bad].]= falij=Fali]~0
4 end ;
ﬁlz:/&fi/z@f?i_é_ﬁ_ .__L[L]
Aecljl=MLi]; Talj]=M[i+8] fa/[ﬂ Mic+te];
#au.[\/] M[i+24]; ﬁrﬁb] ‘M[¢+32} ‘f“fj] =Mli+40],
Faljl=M[i+48]; Ab[i]=M[i+56]; T€lJ=M{i+s4];
bE1[i]=M[c+72]; £€2lil=M[i+80]; $E3[:) =M [:+88];
8 [i] = M[¢+36j, FE[i]=~M[i+104]
_ﬁ.
foi J = giap 1 &..__.fmél {80 e(e
Eem(2nj-U)xhi /2]

oy 4 -y s¥ep /mzﬁ'é’ n do %«&
IF*?'O 2v(i~1) then f‘- E<0.2 #i Zhen &grh/

Ae=fali] T=Tali); = /a/m, £2:=d22(i];
'=6/'a3[¢] f fa[t] F'ra[l] ‘gﬁ_zf‘_‘)l_.z g_«{
) end end ;

A=HAE[8]; T =Tf[3], 6”/-5’7/[8] £2: f/’[ﬁ],
~5~&:‘5’J[U: = 44181, Fim FW}/ |




[.3:

- I8 -
;&a k=7 \,A —-/“n_z’“.. i.lu __,,L”"
A E e AEIK): Te=T st +T8f k], €1 f:*‘a..roff/[q,
622 p e FE+4E2[k]; 63:=E3xE+4£83]k]); f f*c.w‘-ff[k],
,C:,/;".,.E +F§[ik] end ;
MAL]=A, MT[j1=T, Mé-’uj]:—-f/; Mériji=42;
ME3[j]=43, M{[jl:=4, MF[jj=F

end ;

for joad step [wnti€ 25 do begin Si=0;

EN=Fl[j]-h2/2;

EN=EN+h2; if EN>EL[j~[]+h2/2 fthen goto iS5
‘ ‘i' EN<2 Ehee 1 Ol = 1,042 EN else O = exp(~0. ZAnEN)]

;j@fs('EN' E([i~ID>(h2/2+,,-4) Lhess me=]
:.A.St. Aaﬂ}_ffz Col = Cﬁa(‘\‘(f:/’ ~{]- (EN - h272)) /52, misl é__/y;_{,
=S5 +0d,; Lfm—-./ "(/Lan_ g_al‘a L4,
gmu] =S*h2NELLj-1]-EL[])
enpl

iolJ:sl /_,9/ cm_[fc’ .5_1:(0 dgg_gi

for kow [ slepl wetid 25 do fogin

5,, 0, JJ">J.-/‘ ?f/t-elzLorz;_ég L8,

iy k> then %olfu ;

{_;_f /<<j Z/ct?h ;,«t‘o (.3,

z{f‘t- ix= SZlf,j) /un?f:é) /51’] o(d e_y_rh- E /l/*“{f—- )
al = E k- /j+E/‘,£_f£/[, A]<al then al=E(]j-1]

é/('= CI[ki+Es y, [E/[/]J—'ff 2hen £C:= =£/{j],

.[43[)66 T’Aen [L’gﬁ EA/ éﬂ(_ﬂ /vl/,z

EN:i= EV"A,? __1{5.&/,61[\#/)2/1, J/Lé’h{fﬁ)z{:JLé’

zc W< 2 t/zr_n Cot:= {042 /EN e&s¢ La('"e;,k/)( ~ D 72xE. 4’/
SMALE], T =MTE] 61=MHET[€]; EL:=ME2[£],

;.4’ SMESIS): f e MY O] FesMECL = UNT

dd = E2v T AFi=s30 T
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f T>0 then €=dn(7) else £:0,
Cl=Anexp(dix(1-E)»(I-f~F), |
Ca=Anenp(dirll-E)rf; C3xfre.; Ldxli-Ej}xi |
En=E/g; y=EN—En;

if x>0 then é;g_g_ o= b (0);

Wi=Clvexp(dlxa ~ & *x)+ CRlrexp (d2na-- $lwx)+
L’.“Bxek,b (d3xa —E3xx) end else W0

if abs(EN~al)>(h2/2+ ;5 -4) Lhes in=

else begin Wi=Wx(ald-(EN-h2/2))/ 52 =0 ged,
S=S+WxCd,; if m={ {hen golte L1 ewd; LE end;
S=Sxhlxhl/ 0.2/ SmjI/EL[j-1]-£5{;])
SGlk]:=S end ; L7 inoud (‘pR-1c° ;. S&G) end
end ;
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ALGOL programme No. 3 for calculating recommended inelasiic

neutron cross—-sentions.

eyin rewl a, b h g, ¢, x W, E EV L, En. 882,33,
F/;[/ 21,22, 23n7 :
Ln‘é% ,J k,m,n;
Canray M[i112], ,4,T, S, 62,83, ¢, F.06,08,03, 41
A2, da[1:76], SK[0:150], Af Te, SE1 §42, 483, ¥4,
FEL1:87; :
integen annay L[1:8]

inowt (2 10-2°, AT, M, L),

3 =AT/(AT+1); h=0.1; SN[o]=0; n =L[8];
doz (=1 step { wntil n oo fegin
Ali]=Ti]=81[i]=82[i]=£3[i)=[ij ~Fiii=0

end;
fgﬁ[m'/ step { wntil 8 La Cegin ji=L[i];
Aljl=M[]; TLjl=Mi+8]; £1{j)=Mii+5];
F2[j]=Mli+24]; 63[j1=M[i+32]; f[j]=5i[i+40];
F[J] M[H-‘I)?] /M’[c] =M[i+56], TE[i]=M{+64);
56’/[1] M[H-?,Z-], £62[i):= M[i+80]; £ f"“«’!(ﬂ’g]:
f8[i)=M[i+96]; FELi]i=MLi+04]
end

mi=hn ‘*‘/;

){gz Li=m 52(6 /uhr’r'{/ ?54/ éﬁgﬁ

E = (22~ 7’)%0/ ,
- a=AL18]; L:=T¥[8);, B1= /f/w, SRV LSIE D)

B3=4430[8]; FI:= )é’/[X] gr=F(81 :

k fep -7 wn? Z/Afo ' h :
{iiwz&?}u, Z: f*Ev‘UﬁzJ 5/:-6;’#E+///1k1:
B2=BaxE+452[k]; B3=B3xE+IE3[k];

FinFinE s fEIKT; ffimfixE+FE[K]
&uvf



-

o
- &

Ai] sw, TL]=&¢, £100=B1; F20j-~B2; 63[i}=B3.
}[/ =K, Fli}= [,‘ Cndd ;
for Gal stopl watid ZE Lo fegan
A /fj = /[i]*Tli ] L1[i]=82]; J»Tiz,, aZJZe‘]=-:!3[i]*Tl¢‘J;
ii Tlc]=>0 :f__/t__c_ﬁ = Cn(T[t])&é}.se &=
CfLife=AliTranp (d[iln (1-EDx (1~ }UJ' Fl&b?)i
Calij=Alilrexpld2liiv(1-EYxL[]:
CILidssdlidseap (o3[} x(1-8)xFli}
end ;
L /:“/ 2&? / thLL 150 p[o &a:mh.
S V[J7~0 EN=lix);
}_&_?L P ¢7‘~£ /uh.é‘c. 26 ofo ———vf—'f
E={lrc~1)%D01; En=E/g ;/r el N Eb
,_7{ >0 then éi_‘f:'n @i= Enlx),
W o= L/Ltj*ef\'/’(df{[l]*'“*é/[é #X/-" .
CL[i]*exp (a2li] xac~E2[c] »x} +
C3Li] »exp (A3[i]*o ~E3[i] % x)
endl edse We=0;
SNEjl=SH[ji+Ww esd
| end;
(ot | ‘p2-10°,SN) endd ;
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ALGOL programme No. 4 for calculating recommended excilation

functions for groups of nuclear levels.

/3

Gegin peat w, 6,h, g, x,t EELEN En, AT, 51 62,43,
J, F i A2,43,04,C2,03, AT, S, W,
w\.f..;c'l ‘ J /< n,n,
Ao Ry M[1: /Uj, Aa Te, fa,/ $al, éar3 t;Fa. I‘a[f .50]
A6, Ts, 461,862, 643, 18 FE[]: S’J,S SP[O 150],
intogen wrray LT 8] |
chowd ("2 10-2°, AT, A, M, L),
LI thowt (," 2 1027, E), |
=1L[8], 4 |
for ii=] step | wnlil n do Segin
f‘l’a[tj JTali]= éx/[]“st[l] §a3fi]:= %a/q =fafi]:
end
{_z,_/é,b’g/wnt,( c?z[a écn '—L[_iiw'
/‘7@4//, -M[i] ; Ta,[J] M[¢+,9} i”a./[J] =Mli+16].
ba—Z[J] ML+2‘/], faJ[J] M[1+32] fa[“ Mli+ 4],
Faljl=M[i+48]; A[i]-=M[i+56]; T[] :—-Mmbu

))

FE1[il=M[i+72]; 482[i]=M[i+80], £63[:]:=rifi +83],
L [c)=M[i+36]; FE[i]=M [i+104]

end ;
g = AT/ (AT+1);

L«. : wféicﬁ /w}LZ‘ [ A o/o fec‘glﬂ
‘—l{ F)OZ*”(J /} [/lx—e.h. ‘3‘1” l,{ E£<0.2x¢ »:’Le"r\ ‘i‘-c:g:l_h
Au[/ TesTaf) &1=galli]] £2:=fulli].

=bu3[i]; s f)fl«"] Femfali], gote L2 ek
ONZ end
--=n’é[<?j Ti=T&(8); §f= &f/[,s’j 4_6”2»—-&5,2/3] w--,,u/jgnf/;
{agils) B FEs)
+__; ~7 5.A_,££ o ren c'«: _{p{q é/i‘;“_n'n. :
A= AnE A6 f k], T T#E_w‘“?f/k ,é“ft.?ﬁt:[rls "
[0 £2nE+dEU[K] 63 dBwE + S8 [&]; ‘.—-n;wm

FraFeb+Folki e

pu e
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t-2

’
- A e
2

£,

DAt b T A= fea T L3 =45 0T

iy T>0 then §i=la(T)edse £:=0]
Ch=HArexp(Lix 1655 (1-§-F};

‘2 :‘/-{' ¥ & ,'4/) (";/,2 > l ’f‘-- ,i'j/;' > ?ﬁl (:\‘:,’ re ‘.:./3:‘\,:) E“”‘IS%J/:""?{});' ’,—’-—‘;
Fon= £ g, '

oz i:={/ -52-',8’{.9 7 {,m::';g” 150 Ly £eyn

EN=irh, x:=EN -En;

. : ;. S

{_{ A > C) f/‘en Sl O (‘_h«(*j,

. = e y , .
Wi=Clresp{adiva-Efrx)+CLxaxp{iiva-E2rj+
Cgir c?)/') (:.ZJ RS 1503 .\-A‘)

E41.X ,jézse ,/‘/I’ = . \‘: $ 7 i/

. ¢«
el

- ’ g Y [y Sy,
inowd (g d~i07, £,8),

J 0
L e, L

i~
l“\





