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1. Introduction 

A general account of the various aspec-ts of -work on the r ,r..\,B.A. Nuclear 
Data Library and the associated computer programmes was submitted to the Jrd 
Geneva Conference on the Peaceful Use3 of Atomic Energy (l), and a fairly com-
prehensive bibliography on the work to the first half of 1964 may be found in 
that paper. Further developments up to the beginning of 1965 were outlined in a 
report presented to the AEC-ENEA seminar on the evaluation of aeatron cross-
section data, at Brookhaven in May 1965 (2). Since that time, a course of 
amendment and extension of the data library has been followed. An updated 
edition of th«s library was released at Winfrith in January 1967, copies of which 
were made available to users in the E.N.E.A. araa through the Neutron Data 
Compilation Centre at Saclay. The contents of that edition of the data library 
were summarised in reference (3) » which also decribes Modifications to the 
labelling system. 

During 1967 many new files became available and minor changes were made to 
a nuaber of the older files. Therefore a new edition of the Nuclear Data Library 
was prepared at Winfrith, and released in February 1968, copies of whioh have 
since been sent to the E.N.E.A. Neutron Data Compilation Centre. The contents 
of the revised data tapes are summarised in Tables 1 to 5 of this report, and 
further comments on the more important changes are given in the appendices. All 
the files listed in Tables 2 to 4 span the energy range 0.0001 eV to 15 MeV 
unless otherwise noted in Table 1. The files listed in Table 5 give neutron 
capture cross-sections only, and span the range 0.0001 eV to 10 MeV. Also, for 
completeness sake, the contents of a magnetic tape containing photon cross-
sections are given in Table 6; these data are in no way ohanged from those 
reported in ref. (3). 

Attention may be drawn to the following particular features of the new 
edition of the Library: 

(i) New oomplete files are given for H, B10, C, N, 0, Fe, Cu, U233 and 
U238. There are also a nuaber of new files giving fast neutron 
fission cross-sections only, in the range 1 keV to 14 MeV, together 
with new files for the Fe54 and Fe5*> (n,p) oross-aeotiona and (n,y), 
(n,p), (n,<r) and (n,2n) cross-sections of Cu63 and Cu65 from 1 keV 
to 15 MeV. 

(ii) Substantial changes have been made to the principal files for Pu239 
and Pu241. 

(iii) Data files giving the capture cross-sections for 78 fission products, 
which were compounded from compilations by Cook (5) at Luoas Heights 
in the 0.0001 eV to the keV energy region, and from the files 
compiled by Benzi and Bortolani (4 ) of the C.N .E.N. at Bologna for 
for higher energy range up to 10 MeV. 

Many contributions towards the U.K.A.E.A. Nuclear Data Library have been 
obtained from outside the United Kingdom, and we acknowledge this useful co-
operation. The three oomplete files of Cr, Ni and U238 were evaluated by Ravier 
and Vast el in Franca, and compiled by them in our standard fom&t. The file for 
Fe was compiled predominantly from Schmidt's file in the KEDAK data library. 
The files for B10, C, N and 0 are based on American compilations. The files for 
D, He3, He4, W, Au and Pu238 are predominantly from compilations by Howerton at 
Lawrence Radiation Laboratory, and that for Ti from the compilation by Tralli et 
al. at tiie United Nuclear Corporation. Fourteen files of activation cross-
sections are from the compilations by Barrell and MoElroy at the Illinois 
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Institute of Technology. The 78 files of fission, product capture cross-sections 
have Australian and Italian origins as has already been stated. Several other 
files contain substantial contributions from German, Italian and Swedish sources. 

2. Contents and Arrangement of the Nuclear Data Library Ta-pes 

The U.K.A.S.A. Nuclear Data Library of February 1968 contains 89 data files 
for 72 different materials together with 78 files giving capture cross-sections 
for fission products. It has been so arranged that the library occupies four 
7-track IBM tapes written in the B.C.D. mode (even parity) at low density 
(200 b.p.i.); these four tapes are formally entitled HDL1 (2.68) , NDL2 (2.68), 
NDL3 (2.68) and NDL4 (2.68J. A fifth tape has been prepared as a repository of 
obsolescent cLata files, the contents of which are listed in Table 7. It should 
be noted that copies of the information contained on this tape may only be 
obtained from the author. 

3. Extension of Formats and Conventions 

A few data files contain information in formats which have not been 
previously used in the Data Library, but which are described in the draft report 
by Parker (7) . 

(a) DFN34, oxygen; this file contains data for twenty-one inelastic 
scattering levels. The revised format guide 
allocates Particular Classification Numbers 
(P.C.N.) 5 to 14 and also 31 to 50 for inelastic 
scattering cross-sections to particular levels. 

(b) D F N 3 2 8 , tantalum; the neutron secondary energy distribution for 
the inelastio scattering to continuum makes 
use of a new law, number 10. Law number 10 
utilises the parametric representation of the 
evaporation spectrum. 

f(E^») = (E'/T2) exp (-E'/T), with T = •(E/a) 

The information given in the data file using 
this law is the value of the parameter a. 

(c) jiHTitOIA, Uranium 238; This file has more than a thousand cards for 
each of several cross-sections. The last 
three columns of each oard are reserved for 
sequential labelling of the cards in each 
seotion of the file. To avoid the overflow 
which occurs after card 999, the convention 
has been adopted to label sequentially 
(modulo 1000). However it should be noted 
that tliis convention may call for some 
modification of programmes which utilise this 
part of the label field. 

The adoption of an alpha-numeric Hark Label to distinguish files which 
have had minor modifications has been described in reference ( 3 ) . 
However, we repeat the following: 

Note: Users should always quote the Mark Labels along with the data file 
numbers when reporting use of data from the U.K.A.E.A. Nuclear Data 
Library. However, the label should not "he uacd in the input to 
GALAXY (44). 
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4. Further Developments 

The programme GALAXY (4t) has "been used to compute 2200 metre/second oross-
sections, resonance absorption integrals, mazwellian averaged cross-sections 
and fission spectrum averaged cross-seotions from many of the data files. The 
results have drawn attention to a nuaber of minor errors, which hare since been 
eliminated. This work is being continued in a systematic way with the programme 
ME3IGAL (6) , and it is hoped that it will soon be possible to report the results 
of these calculations. 

A file for Bhl03 giving the (n,n*) and (n,2n) activation cross-sections 
has been prepared since the February 1968 version of the data library was 
assembled. Work is in progress on new files for Zr, Cd113 and natural Cd. 

Revised CENEX data tapes (45) for U235, U238, Pu239 and Pu240 have been 
oompleted and a report is in preparation. These tapes will shortly be available 
aa part of the Nuclear Data Library, but it must be noted that they are written 
in binary mode on English-Electric and IBM tapes. 

An extended format has been designed for a Resonance Parameter Library, 
including resonance statistical parameters, and a descriptive report is in 
preparation. 
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TATVTiR 1 
Contents of the U.K.A.E.A. Nuclear Data Library. February. 1968 

Material DFN ana Available 
Mark Label on tape References and Comments 

H 67 HDL 1 Hydrogen atom in water. Essentially data of 
DFN 212 but modified to agree with ref. 
(8) at lower energies; 0.0001 eV to 20 MeV. 

27B NDL 1 Temperature revised to 300°K August 1967; 
(9); 0.0001 eV to 0.5 eV only. 

D 218D NDL 1 Temperature revised to 3009K August 1967. 
From a compilation by Howerton R. J. of 
LRL. 

D2O 28E NDL 1 Temperature revised to 300°K August 1967 
Ref. (9); 0.0001 eV to 9 eV only. 

T 219D NDL 1 Temperature revised to 3009K August 1967. 
Ref. (10); 0.0001 eV to 19.4 MeV. 

Ho3 220D NDL 3 Temperature revised to 0°K August 1967. 
From a compilation by Howerton R. J. of 
LRL. 

Ee4 221D NDL 3 Temperature revised to 0°K August 1967. 
From a compilation by Howerton R. J. of 
LRL. 

Li6 21tf> NDL 3 °ha changed so that <ra VE = 151.48 barns VeV 
up to 1 keV; cr̂ p correspondingly amended 
August 1967, otherwise as ref. (11). 

Li7 215D NDL 3 Temperature revised to 0°K August 1967. 
Ref. (12), but the lower elastic cross-
section between 10 and 200 keV. 

Be9 50k NDL 1 Temperature revised to 300°K August 1967. 
Refs. (13), (9) and ( 1 4 ) . 

BeO 7E NDL 1 Temperature revised to 300°K; reaction type 
number 1102 changed to 1101 August 1967. 
Ref. (9); 0.0001 eV to 1 keV only. 

B(nat) 57 NDL 2 See Appendix:. 

BIO 43 NDL 2 See Appendix. 

B11 49A NDL 2 Some Q-values amended October 1967* Ref. 
(16). 

C 51 NDL 1 See Appendix. 

N 259 NDL 3 Atom of nitrogen in nitrogen gas. Data of 
Ref. (17) with minor improvements at low 
energies. 
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Material DEN and 
Hark Label 

Available 
on tape References and Comments DEN and 

Hark Label 
Available 
on tape 

0 33 

•34 

NDL 3 

HDL 1 
Simplified inelastic scattering ) 

level data. ) See 
Full inelastic scattering level ) Appendix 

data. ) 
F19 23D NDL 3 Temperature revised to 300°K August 1967. 

Refs. (9) and (15). 

Ha23 •182D NDL 2 Ref. (20), hut with improved (n,n*) spectrum. 

Na23 . 224 •DDL 3 Ref. (21), (n,y) cross-section only; 0.1 eV 
to 18 MeV. 

Mg24 225 NDL 3 Ref. (21); (n,p) cross-section only; 5.0 to 
18 MeV. 

A127 *35E DDL 2 Temperature revised to 300°K August 1967-
Ref. (19). 

A127 226 NDL 3 Ref. (2-f); (n,p) and (n,y) cross-sections 
only; 2.60 to 18 MeV. 

Si 25D NDL 2 Temperature revised to 300°K August 1967. 
Refs. (9) and ( 1 5 ) . 

S128 227 NDL 3 Ref. (21); (n,p) cross-section only; 4.6 to 
18 MeV. 

P31 228 NDL 3 Ref. (21); (n,p) cross-section only; 2.02 
to 18 MeV. 

S32 229 NDL 3 Ref. (21); (n,p) cross-section only; 1.76 
to 18 MeV. 

S34 230 NDL 3 Ref. (21); (n,ce) cross-section only; 4.80 
to 18 MeV. 

CI 141D NDL 3 Ref. (15). 

Cl-35 231 NDL 3 Ref. (21); (n,ce) cross-section only; 2.71 
to 18 MeV. 

Ca 138D NDL 3 Ref. (15). 

So 45 207 NDL 3 Ref. (22); Sc44 3.92 hr and 2.44 d activation 
cross-section "by the (n,2n) reaction; 
11.86 to 15 MeV. 

Ti 19QA NDL 3 Ref. (23); 0.0001 eV to 18 MeV. 

Cr 45D NDL 2 Temperature revised to 300°K August 1967. 
Some Q-values amended October 1967. Ref. 
(24). 

•If more than one file is available for a particular material, the preferred 
file (or files) is indicated with an asterisk. 
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Material 

Mn55 

Fe 

Fe54 

Fe56 

Co59 

Ni 

Ni58 

Cu 

Cu63 

Cu63 

Cu65 

G-a 

Y89 

Zr 

Zr90 

Bh103 

Cd 

In115 

1127 

DFN and Available 
Mark Label on tape 

232A NDL 3 

6 4 

63 

62 

235A 

UB 

236 

249 

250 

237 

251 

1Q5A 

208 

9A 

238 

204 

2 i | D 

239 

2 4 0 

NDL 2 

NDL 3 

NDL 3 

NDL 3 

NDL 2 

NDL 3 

NDL 2 

NDL 2 

NDL 3 

NDL 2 

NDL 3 

NDL 3 

NDL 2 

NDL 3 

NDL 3 

NDL 2 

NDL 3 

NDL 3 

References and Comments 

Ref. (21); (n,*) cross-section only tip to 
18 KeV. Extended down to 0.0001 eV 
August 1967. 

Data from ref. (9 ) together with some from 
DFN 3 6 D . 

Ref. (25) (n,p) cross-section only; 0.8 to 
20.6 MeV. 

Ref. (25) (n,p) cross-section only; 3*8 to 
20.4 MeV. 

Ref. ( 2 1 ) ; (n,tf) cross-section only, up to 
18 MeV. Extended down to 0.0001 eV 
August 1967. 

Ref. (26). 

Ref. (21); (n,p) and (n,2n) cross-sections 
only; 1.0 to 18 MeV. 

Ref. (27); Based on evaluations of Benzi and 
Hfiggblom listed in CCDN-NW/5„ 

Data for.reaction rate analyses compatible 
with D M 249 data. 

Ref. ( 2 ) ; (n,x) and (n,2n) cross-sections 
only; 0.01 eV to 18 MeV. 

jr 
Data for reaction rate analyses compatible 
with DFN 249 data. 

Ref. (28). 

Ref. (22); (n,2n) cross-section only; 12.01 
to 15 MeV. 

Refs. (29) and (30); 0.0001 eV to 17 MeV. 

Ref. (21); (n,2n) cross-section only; 12.2 
to 18 MeV. 

Ref. (22); (n,2n) cross-section only; 9.5 
to 15 MeV. 

Refs. ( 9 ) and ( 1 5 ) . 

Ref. (21); cross-section for activation of 
271 min. In1l5 by the (n,n') reaction; 
338 keV to 18 MeV. 

Ref. (21); (n,2n) cross-section only; 9.5 
to 18 MeV. 
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„ , . , EFN and Available „ _ , _ M a t e r x a l Mark Label on tape References and Comments 

Xe135 4E NDL 2 Temperature revised to 300°K August 1967. 
Ref. (31); 0.0001 eV to 1 keV only. 

Gd 223A NDL 3 Ref. (32); total and (a,*) oross-sections 
only 0.0001 to 3 eV. 

Im 209 NDL 3 Ref. (22)| (n,2n) cross-section only; 8.1 
to 15 MeV. 

Lu175 210 NDL 3 Ref. (22); (n,2n) cross-section only; 7.86 
to 15 MeV. 

Tal8l 328 NDL 3 Ref. (33). 
W 213A. NDL 2 Ref. (34). 

Au197 222A NDL 3 Extended down to 0.0001 eV and up to 15 MeV. 
August 1967; otherwise as Ref. (35). 

Pb 26A NDL 2 Temperature revised to 300PK August 1967. 
Refs. (9) and (15). 

Th232 22A NDL 2 Refs. (9) and ( 1 5 ) . 

Th232 332 NDL 2 Ref. (37); Fission cross-section only; 1.22 
to 14 MeV. 

U233 333 NDL 2 Ref. (37) ; Fission cross-section only; 0.001 
to 14 MeV. 

U233 *345 NDL 1 Ref. (38). 

S234 174 NDL 2 Ref. (36) ; 1 keV to 15 MeV oidy. 

U234 334 NDL 2 Ref. (37) j Fission orosB-section only: 0.001 
to 14 MeV. 

U235 •66 NDL 1 See Appendix. 

U235 335 NDL 2 Ref. (37) i Fission cross-section only: 0.001 
to 14 MeV. 

U236 173 NDL 2 Ref. (39); 1 keV to 15 MeV only. 

U236 336 NDL 2 Ref. (37); Fission cross-section only: 
0.672 to 14 MeV. 

U238 401A NDL 1 Ref. (40); Now available from 0.0001 eV to 
15 MeV. 

U 2 3 8 338 NDL 2 Ref. (37); Fission cross-section only: 0.55 
to 14 MeV. 

•If more than on* file is available for a particular material, the preferred 
file (or files) is indicated with an asterisk. 
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Material DFN and 
Mark Label 

Available 
on tape Reference and Comments DFN and 

Mark Label 
Available 
on tape 

Np237 *61 NDL 2 DFN 337 spliced to data of DFN 245. Hef. 
(21). 

Np 237 337 NDL 2 Ref. (37); fission cross-section only: 0.001 
to 14 MeV. 

Pu238 216A NDL 2 Ref. (41). 

Pu239 *65 NDL 1 See Appendix. 

Pu239 339 NDL 2 Ref. (37); fission oross-section only; 0.001 
to 14 MeV. 

Pu240 201A NDL 2 Refs. (42) and (9). 

Pu240 340 NDL 2 Ref. (37); Fission cross-section only; 0.001 
to 14 MeV. 

Pu241 •60 NDL 2 See Appendix. 

Pu241 341 NDL 2 Ref. (37); Fission cross-aection only: 0.001 
to 14 MeV. 

Pu22f2 342 NDL 2 Ref. (37); Fission cross-section only: 0.001 
to 14 MeV. 

P.P. 106 NDL 2 Pseudo-fission products. Ref. (43)* 

VAC. 172D NDL 3 Total cross-aection = elastio = 10-10 barns; 
atomic no. 0; atomic wt. 10,000. 

1/V 55A NDL 3 1 /V (n,v) cross-section of 105 barns at 
0.0001 eV; oonstant neglibible elastio 
scattering cross-section of 10~20 "barns j 
atomic number changed to 10,000; atomic 
weight to 9999 August 1967. 

SCAT 56 NDL 3 Elastic scattering cross-section only of 
1000 barns; angular distribution isotropic 
in c.m. frame; atomic no. 999; atomic 
weight 1000. 

AB3 151E NDL 3 Total cross-section 1000 barns, elastio 1 
millibam, (n,x) 1000 barns throughout; 
atomic no. 8. Atomic weight changed to 
10000 August 1967. 

*If more than one file is available for a particular material, the preferred 
file (or files) is indicated with an asterisk. 
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Contents 
TABLE 2 
of NDL 1 (2.63) 

Mark 
Label DSN No. of 

Cards 
Chemical 
Symbol Date of Compilation 

67 292 H * December 19&7 
£ 27 39 Ho0 / Spring 1963; data below 0.0006 eV 

added January 1965. Temperature 
revised August 1967. 

D 2 1 8 2 2 1 D / June 1965; data below 0.025 eV and 
above 14.5 MeV added September 1966 
Temperature revised August 1967. 

E 28 103 d 2 O / Spring 1963; data "below 0.001 eV 
added January 1965. 

D 219 184 T / August 1965; data below 0.0253 eV 
added September 1966. Temperature 
revised August 1967. 

A 50 361 Be9 / January 1965; temperature revised 
August 1967. 

E 7 75 BeO / Spring 1963; data below O.OOI eV 
added January 1965. Temperature 
revised August 1967. 

51 2258 C * April 1967 

34 1092 0 * October 1967 

6 6 4134 U235 « January 1968 

65 3103 Pu239 * January 1968 

345 1231 U233 * September 1967 

A 401 5945 U238 * Spring 1967 

•New evaluation or major modification to existing data file. 
/4linor modification to existing data file. 
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TABLE 3 

Mark 
Label DFN No. of 

Cards 
Chemical 
Symbol Sate of Compilation 

A 201 1055 Pu24C May 1964; data below 0.001 eV added 
September 1966. 

60 2155 Pu241 * August 1967 

A 22 764 Th232 Spring 1963 

174 111 U234 August 1962 

173 1036 U236 August 1962 

A 216 436 Pu238 June 1965 data below 0.025 eV and 
above 1 4 . 6 MeV added September 1966. 

332 13 Th232 * Spring 1967 

333 37 U233 . * n n 

334 37 U234 * n tt 

335 37 U235 * n n 

336 15 U236 * tt it 

337 37 Np237 * it n 

338 1 6 U238 * it it 

339 37 Pu239 * n tt 

340 37 Pu240 * it it 

341 37 Pu241 * tt tt 

342 37 Pu242 * it it 

61 72 Np237 • September 1967 

D 182 1582 Na23 June 1963; data below 0.01 eV added 
January 1965. 

A - 9 926 Zr November 1965. 

E 35 905 Al / January 1964; data below 0.0006 eV 
added January 1965. 

64 2132 Fe * October 1967. 

249 1253 Cu * August 1967. 

*IIew evaluation or major modification to existing data file.. 
/Minor modification to existing data file. 
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Contents of I<DL 2 (2.6S) continued: 
Mark 
Label DFTT No. of 

cards 
Chemical 
Symbol 

250 54 Cu63 * 

251 55 Cu65 * 

A 213 233 i< 

D 45 839 Cr 

46 1278 ' Ni 

D 25 296 Si / 

A 26 545 Pb / 

43 303 B10 

A 49 725 B11 / 

57 250 . B * 

D 24 383 Cd 

E 4 66 Xe135 

106 195 Fission 
Products 

Date of Compilation 

August 1967 

August 1967 

M a r c h 1 9 6 5 

Sprang 1966. Temperature revised 
August 1967. Q-values amended 
October 1967. 

January 1965. 

Spring 1963; data below 0,000k- eV 
added January 1965. Temperature 
revised August 1967. 

Spring 1963; temperature revised 
August 1967. 

Spring 1963; data below 0.001 eV. 

October 1966. Q-values amended 
October 1967. 

April 1967. 

Spring 1963. 

Spring 1962; data below 0.001 eV 
added January 1965. 

June 1959. 

*New evaluation or major modification to existing data file. 
/Minor modification to existing data file. 
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TABLE 4 

Mark 
Label DEN No. of 

Cards 
Chemical 
Symbol Date of Compilation 

D 220 195 He3 / August 1965; data below 0.025 eV 
and above 14.6 MeV added September 
1966. Temperature revised August 
1967. 

D 221 230 He4 / August 1965; data below 0.025 eV and 
above 14.6 MeV added September 1966. 
Temperature revised August 1967. 

D 214 593 Li6 / April 1965; data below 0.001 eV added 
September 1966. crnT amended August 
1967. 

D 215 496 Li7 April 1963; data below 0.001 eV added 
September 1966. Temperature revised 
August 1967. 

259 3534 N * October 1967. 

33 1003 0 * * October 1967. 

D 23 288 F / Spring 1963. Temperature revised 
August 1967. 

A 105 292 G-a November 1957; data below 0.025 eV 
added September 1966. 

A 190 881 Ti June 1964; data below 0.001 eV added 
September 1966. 

328 2022 Ta July 1966. 

A 222 682 Au197 / October 1965; data extended down to 
0.0001 eV and up to 15 MeV August 
1967. 

D 138 253 Ca October 1958; data below 0.025 eV 
added September 1966. 

D 141 408 CI February 1959. 

A - 223 22 Gd April 1966. 

224 63 Na23 June 1965. 

225 42 Mg24 June 1965. 

226 63 A127 June 1965. 

*New evaluation or major modification to existing data.file. 
/Minor modification to existing data file. . . 
**This file is currently being amended above 12 MeV. 



Contents of HDL 3 (2.68") continued) 
Mark 
Label 

A 

A 

E 

T M S 
No. of 
Cards 

Chemical 
Symbol Date of Compilation 

2 2 6 63 Si28 June 1965. 

228 103 P31 June 1965. 

229 40 332 June 1965. 

230 50 S34- June 1965. 

231 17 C135 June 1965. 

207 12 Sc45 August 1964. 
232 87 Mn55 / June 1965. Extended to 0.0001 eV 

August 1967-

63 38 Fe54 * September 1967. 

62 32 Fe56 * . September 1967. 

235 71 Co59 / June 1965. Extended to 0.0001 eV 
August 1967. 

236 39 Ni58 June 1965. 

237 71 Au63 June 1965. 

208 7 Y89 August 1964. 

238 12 2r90 June 1965. 

204 12 fih103 June 1964. 

239 27 In115 June 1965. 

240 13 1-127 June 1965. 

209 8 Tml69 August 1964. 

210 8 LU175 August 1964. 

172 12 VAC September 1962; data below 0.025 eV 
added September 1966. 

55 15 Vv / October 1966 Modification August 
1967. 

56 12 SCAT October 1966. 

151 12 ABS 1961; data below 0.025 eV added 
September 1966. 

•New evaluation or major modification to existing data file, 
/Minor modification to existing data file. 
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TABLE 5 
Fission Product Data 

The data of Benzi and Bortolani (4 ) and Cook (5 ) have been combined to 
form data files for 78 fission products covering the energy range 10 - 1 0 to 
10 MeT. A paper on this work is to be published (18). 

Given below is the contents list of the fission product data tape:-

TYBRTF No. of Chemical TOJN No. of Chemical j/jyn Cards Symbol Cards Symbol 

7 0 1 88 Br8l 740 80 1129 
7 0 2 88 Se82 741 83 Tel30 
7 0 3 80 Kr83 742 88 1131 
7 0 4 80 Kr84 743 80 Xe131 
7 0 5 80 Kr85 744 82 Ze132 
7 0 6 80 Bb85 745 88 Iel33 
7 0 7 85 Xr86 74S 80 Cs133 
708 83 Eb87 747 82 Ie134 
709 88 Sr88 748 88 Cs134 
710 88 Sr89 749 88 1135 
711 83 Y 8 9 750 88 Xe135 
712 83 Sr90 751 80 CS135 
713 88 Y90 752 83 Ze136 
714 88 Y91 753 88 CS157 
715 83 Zr91 754 85 Ba138 
716 83 Zr92 755 82 La139 
717 88 Zr93 756 80 Ce140 
718 82 Zr94 757 80 Pr141 
719 80 Mo95 758 82 Ce142 
720 82 Zr96 759 88 Nd143 
72i 80 Mo97 760 83 Nd144 
722 80 MO98 761 80 Nd145 
723 83 Tc99 7 6 2 83 ND1ZF£ 

724 80 Mo100 763 80 Pm147 
725 80 BulOl 764 80 Nd148 
7 2 6 80 Eu102 765 88 Pm148 
727 80 Eh103 7 66 88 Pm148m 
728 80 . Ru104 767 80 Sm149 
729 88 Hh105 768 83 Ndl50 
730 80 Pd105 769 88 Sm150 
731 80 Pd106 770 80 Sml51 
732 80 Pd107 771 80 Sml52 
733 80 Pd108 772 80 Eu153 
734 80 Ag109 773 80 Sm154 
735 80 Cd113 774 88 EU154 
736 ' 80 In115 775 80 EU155 
737 80 Sb125 776 88 Gd155 
738 80 1127 777 80 Cd156 
739 83 Te128 778 80 Cd157 
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TABLE 6 
Photon cross-section dfita -P-n̂ a 

The data files of photon cross-section data which are listed "below were 
compiled "by HBMMTNGS and OEFOBD (45). Data are given for the total cross-
section (Y,T), incoherent elastic scattering (Compton effect), the photo-
electric absorption cross-section (x,e~), and for the (tf,2x) cross-section "by 
the processes of pair production and annihilation; the data cover the range 
from 10 keV to 20 MeV. It is not clear from the reference that the "triplet 
production" process was taken into account (pair production in the field of an 
electron), 30 the (tf,2v) cross-sections may he somewhat too small near 20 MeV, 
especially for the light elements. 

DKI Number of Material r.fl-rd -tmflfifta 

301 
302 
303 
3 0 4 
305 
306 
307 
308 
309 
3 1 0 
311 
312 
313 
314 
315 
3 1 6 
317 
318 
319 
320 
321 
322 

555 
557 
558 
558 
558 
559 
559 
559 
559 
559 
560 
560 

Hydrogen 
Beryllium 
Carbon 
Nitrogen 
Oxygen 
Sodium 
Magnesium 
Aluminium 
Silicon 
Phosphorus 
Sulphur 
Argon 
Potassium 
Calcium 
Iron 
Copper 
Molybdenum 
Tin 
Iodine 
Tungsten 
Platinum 
Thallium 
Lead 
Uranium 
Water 
Plutonium 

323 
324 
325 
326 

560 
560 
561 
561 
564 
564 
564 
567 
567 
567 
567 
567 
558 
580 
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TABLE 7 
Archival Data Tape 

This tape contains obsolescent data files and has therefore not been 
copied to the E.N.E.A. Compilation Centre. 

Mark TTTTKT No. of Chemical 
Label UJSLi t i W a Cards Symbol 

D 10 71 H 
211 292 H 
212 292 H 

A 217 169 H 
£ 11 125 D 
D 32 159 HE3 
D 180 212 HE 3 
D 31 76 HE4 

181 593 LI6 
176 496 117 

8 363 BE9 
D 13 212 B10 
E 15 254 B 

21 1208 C 
A 14 405 N 
A 20 312 0 

37 1521 0 
12 1578 NA 

A 16 516 AL 
A 17 401 CR 

18 507 FE 
D 36 1206 FE 

233 22 FE54 
2 3 4 19 F E 5 6 

A 19 373 NI 
D 186 253 CU 

137 47 AU197 
241 96 AU197 

D 202 876 U233 
41 1924 U235 
48 2 6 1 4 U235 

D 5 3567 U238 
A 3 1408 Pu239 
E 184 2016 Pu239 

246 157 Pu239 
A 329 3103 Pu239 
A 330 3103 Pu239 
D 29 697 Pu240 

40 2 1 3 6 Pu241 
203 922 Pu241 
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A P P E N D I X A 

Details are given "below of the changes which have been made to some of the 
more important data files. 

Boron A revised data file (DFN 57) has been prepared as an interim 
measure. This is based on the existing file DEN 15E, but the 
scattering cross-section has been changed to 4.08 barns in the range 
up to 10 eV, The absorption cross-section is taken as 761 barns at 
0.0253 eV and with 1/V variation up to 300 keV. 

B.10 The compilation prepared by Irving (46) at ORNL has been 
converted into the TJ.K. format, DFN 43, and is used as a replacement 
for DEN 13D. 

Carbon DEN 51 utilises the compilation of Slaggie and Reynolds (47) 
above 10 keV. Secondary energy distributions have been added for 
(n,n'3o). Below 10 keV, the data of DEN 21 is used and thermal 
scattering law data has been included in the new file. 

Oxygen Two new file3 (DFN 33 and DEN 34) have been prepared using the 
compilation of Slaggie and Reynolds (43) above 15 keV. Below 15 keV 
the total cross-section has been taken from BNL 325 (1958), and the 
absorption cross-section has been taken as 0.31 millibarns at 0.0253 
eV, with 1/V variation. The KAPL evaluation provides inelastic 
scattering data to 22 different excited states of 016, and DEN 34 
contains all these data in full detail. In D M 33, inelastic scattering 
is given to only 10 discrete levels with a simplified representation 
to higher energy levels; the elastic angular distributions also are 
reduced in number. 

U-235 An interim file (DEN 66) has been prepared from DSN 30 (49) and 
DEN 335 (37). DEN 335 has fission cross-section data only, in the 
range 1 keV to 14 MeV. These data have been used to overwrite the 
fission cross-seotion data of DEN 30 in the same energy range, and 
the capture cross-section has been modified accordingly so that the 
capture to fission ratio (o) in the new file is the same as in DEN 30. 
The elastic scattering cross-section was modified so that the total 
cross-section remained unaltered. All these changes are quite small. 

Pu-239 Again this is an interim file (DFN 65) , based on DEN 343 (50) 
and DEN 339 ( 37). The fission cross-section of DEN 339 was used to 
overwrite the fission cross-section of DEN 343 in the range 10 keV to 

MeV. The capture cross-section was modified so that the capture 
to fission ratio remained unaltered, and the elastic scattering cross-
section was adjusted, hence keeping the total cross-section the same 
as the original file. 

Pu-241 The original data file for Pu-241 (DFN 40) ha3 been extensively 
revised as desoribed in Appendix B following. 
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APPENDIX B 
Revisions to the Data Pile for Pu241 

"by A. L. Pope 

1. Sowerby (51) recently drew attention to an error in the evaluated 
cross-sections given by Doherty (52) in Data Pile Number 40 for Pu241 in 
the eneiigy range 50 ev to 1 keV. Specifically some total cross-section 

- data due to Pattenden (53) were misinterpreted as relating to Pu241 metal; 
in fact these data related to Pu02, and have to be reduced by 7.4 barns to 
obtain equivalent values for Pu-241. These data were used by Doherty 
together with fission cross—section data by James (60) to estimate the 
effective oapture-to-fission ratio in this energy range, and in consequence 
of the mistakes the "derived capture cross-section was too high. A revised 
data file for Pu241, Data Pile No. 60, has now been prepared and is avail-
able. In this new file the material temperature is given as 300°K and the 
atomic weight as 241.056711 AMU. As well as the capture cross-section the 

. scattering cross-section has also been amended above 50 eV. In addition, 
Hart's (37) new evaluation of the fission cross-section has been utilised 
in the range 1 keV to 15 MeV, and together with preferred values for a(E), 
associated changes have been made to the capture and elastic scattering 
cross-sections in this part of the range. The various changes are described 
briefly in the following sections. 

2. Fission cross-sections 

The data evaluated by Doherty (52) in DFN 40 are used in the range up to 
1 keV, and the data of Hart's (37) file DFN 341 have been used from 1 keV to 
15 MeV. 

3. The capture to fission ratio 

Below 50 eV the same data as in DFN 40 are used. However above 50 eV the 
value of a is derived from the preferred values of the average absorption and 
fission cross-sections given by Pattenden ( 4 ) and reproduced in Table 1 below. 

Table 1 
Average cross-sections from 32 to 1025 eV 

<a> = o y / o j > 

0.229 + 0.135 
0.067 + 0.115 
0.130 + 0.133 
0.108 + 0.194 
0.389 + 0.271 

It is apparent from this table that ct is but poorly determined over the 
range in question. The variations in <o> are smaller than the uncertainties so 
it seems more realistic to use a single average value for the whole energy 
range. 

The preferred mean value 

<a> = 0.170 + 0.085 

E-range, eV o^, barns oj>, barns 

I 2 ' ™ 4 6 . 6 + 3 . 6 37.9 + 2 . 8 
..oft n? M-.6 + 3.2 41.8 + 3.1 

36.6 + 3.2 32.4 + 2.4 
? 5 5 - f f 24 .6 + 3 .1 2 2 . 2 + 2 . 7 

1024.66 1 6 . 4 + 2 . 5 1 1 . 8 + 1 . 4 
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for the energy range from 50 eV to 1025 eV has "been obtained "by a 1/E weighting 
of the data presented above. 

At higher energies, for rant of data, we have assumed that the variation 
of a(E) will be similar to that for Pu239. Aooerdingly the value of 0.170 is 
retained up to about 67 keV where we follow the a(E) data for Pu239 quoted by 
Lottin et al. (54-) ; these data extend to -600 keV. 

Capture cross-section 

Below 600 keV the capture cross-section is derived from the product of o(E) 
and the fission cross-section. 

<7e note that below 50 eV, the resonance structure is that presented in 
DEN 40; however in the range 50 eV to 1 keV, the structure is due solely to the 
resonance structure of the fission cross-section. Above 1 keV no resonance 
structure is shown. 

Above 600 keV the capture cross-section is tapered away smoothly according 
to the formula 

- 3 / 2 

crx( E) = K.E 

where K = 0.02242 barns (MeV)^2. 

5 . Non-elastic cro3s-section 
The non-elastic cross-section given in DFN 40 has been amended to take into 

account the revised values of fission and capture cross-sections, but the other 
non-elastic components have been left unchanged. 

6. Elastic scattering cross-section 

Below 50 eV the data of DFN 40 remain unchanged. 

In the range 50 eV to 1 keV the cross-section has been given a constant 
value of 12 barns, the perturbation due to resonance structure being ignored 
completely; this follows the same treatment used by Pattenden to derive o^ from 
his total cross-section measurements. 

Above 1 keV the elastic scattering cross-section is assumed to vary in a 
way similar to that of Pu239, and a curve similar in shape to that of Schmidt 
(55) for Pu239 renormalised to 12 barns at 1 keY has been taken. 

7. The number of neutrons per fission 
The thermal value for v is well known. The two most accurate measurements 

being those of Colvin et al. (56) and Boldeman (57). Westcott et al. (58) have 
evaluated the earlier data for v, and Boldsman*s result after correction for 
delayed neutrons end v [Cj» 252] modifies Westcott's value to 

v = 2.960 + 0.014 

at thermal energies. 
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Conde et al. (59) have made measurements of v at varying energies; they 
quote 

v ( E ) = 2 . 9 0 5 + 0 . 1 4 6 E 

However, since the thermal value, by far the most accurately determined, is not 
even considered by Conde, we prefer 

v ( E ) = 2 . 9 6 0 + 0 . 1 4 0 E 

as the best linear fit to the data. 

These data differ from those of DFN 40, which follow 

v ( E ) = 2 . 9 6 9 + 0 . 1 2 4 E 

8. Total cross-section 

Finally the total cross-section is obtained from the sum of the elastic 
scattering and the non-elastic cross-sections 

c r T ( E ) = c r 3 ( E ) + c r n o n e l ( E ) 

It differs from that of DFN 40 only by amendments due to changes in the 
fission, capture and elastic scattering cross-sections. 
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