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A computer program, UKE, has been writ ten t o  
t r ans l a t e  neutron cross sections on computer tape 
from the United Kingdom Atomic Energy Authority 
Nuclear Data Library t o  the Evaluated Nuclear Data 
Fi le ,  ENDF/B. The code w i l l  t r ans la te  UK l i b r a ry  
smooth cross section data, secondary angular dis-  
t r ibut ions ,  and secondary energy dis t r ibut ions  t o  
the ENDF/B format. No resonance parameters, thermal 
sca t te r ing  data, or photon data are considered, 
however. The secondary angular d i s t r ibu t ions  a re  
t rans la ted  a s  d i f f e r en t i a l  scat ter ing probabi l i t ies  
only, and no Legendre expansion coeff ic ients  a re  
given. 

General inf'ormation is  presented concerning 
the format of the two l i b r a r i e s  along with a de- 
t a i l e d  description of the t rans la t ion  from the 
UK secondary energy d i s t r ibu t ion  laws t o  those 
of ENDF/B. Programing de t a i l s  and a user s  guide 
are a l so  presented, 
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COMPUTER CODE ABSTEIACT 

N r n :  m-I11 

COMPW"l3R: W is designed t o  operate on computers of the IBM 

360/50/65/75/91 and CDC 6600 class. Approximately 200K bytes 

or  50K words of d i r ec t l y  addressable core a re  required. 

PROBLEMS SOLVED: UKE reads a card image tape of data i n  the  UK 

format and t rans la tes  neutron cross sections, angular d i s t r ibu-  

t ions ,  and secondary energy distribut,ions t o  the ENDF/B card 

image format. 

RESTRICTIONS: Since the UKE program employs f ixed dimensions 

ra ther  than f lex ib le  dimensions, it i s  important t o  be aware of 

the maximum values allowed f o r  cer ta in  key variables such as :  

number of cross section data points f o r  each reaction ty-pe 5 4000. 

A l i s t  of these res t r ic t ions  i s  given i n  Section 111 of the  

referenced report. 

TYPICAL MACHINE TIME: 10 seconds per nuclide on the IBM 360/91 

(CPU time). 

STATUS: UKE i s  i n  production use on the  I B M  360/91 a t  the  ORNL 

Computing Center, Oak Ridge National Laboratory, Oak Ridge, 

Tennessee. 

REFERENCE: R. Q. Wright, S. N. Crarner, and D. C. Irving, "UKE-111: 

A Computer Program f o r  Translating Neutron Cross Section Data from 

the UKAEA Nuclear Data Library to the  Evaluated Nuclear Data File 

 orm mat, I' ORNL-TM-2880, Oak Ridge National Laboratory (Rev. Sept . , 
1973) . 



8. MACHINE REQUIFUDENTS : Approximately 50K words of d i r e c t l y  address- 

able core storage a re  needed by the program. Two tapes and four 

scratch data sets are needed i n  addition t o  the card reader, pr inter ,  

and card punch, 

9. PROGRAMMING LANGUAGE USED : The program i s  en t i r e ly  i n  ASA standard 

FORTRAN (FORTRAN I V ) .  

10. OPERATING SYSTEM: IBM 0~/360  with the FORTRAN H compiler. 

11. PROGRAMMING INFORMATION: UKE consists  of 14 subroutines on approxi- 

mately 1200 source cards, 

12. USER INFORMATION: The code and report  may be obtained from the 

Radiation Shielding Information Center (RSIC) a t  Oak Ridge National 

Laboratory. 



To a large  extent  t h e  avai lable  compilations of evaluated neutron 

cross  sec t ion  data  e x i s t  on computer tape i n  one of two fomnats. n e s e  

are t h a t  of the  United Kingdom Atomic Energy Authority Nuclear Data 

L ibra ry ly2  and t h e  Evaluated Nuclear Data File, ENDF/B~. Data from 

these  l i b r a r i e s  a r e  not, i n  general, interchangeable due t o  d i f fe rences  

i n  fomnat conventions and t h e o r e t i c a l  models. The code described i n  

t h i s  repor t  has been developed t o  t r a n s l a t e  UK l i b r a r y  smooth cross  sec- 

t i o n  data,  secondary angular d i s t r ibu t ions ,  and secondary energy d i s t r i -  

butions t o  the  ENDF/B format. No resonance parameters, thermal s c a t t e r i n g  

data, o r  photon data  a r e  considered. The secondary angular  d i s t r i b u t i o n s  

a r e  t r a n s l a t e d  a s  d i f f e r e n t i a l  s c a t t e r i n g  p robab i l i t i e s  only, and no 

Legendre expansion coef f i c ien t s  a r e  given. 

Section I1 of t h i s  r epor t  gives general information concerning t h e  

format of the two l i b r a r i e s .  A de ta i l ed  descr ip t ion of t h e  t r a n s l a t i o n  

from Cne UK secondary energy d i s t r i b u t i o n  laws t o  those of ENDF/B i s  

a l s o  given here. Programing d e t a i l s  and a user's guide are presented 

i n  Section 111. A FORTRAN l i s t i n g  of the  code i s  ava i l ab le  f r c m  t h e  

Radiation Shielding Information Center, Oak Ridge National Laboratory. 



IT. TRANSLATION OF FaRMAT AND MDDELS USED 

A. General Information 

I n  order t o  understand the  d e t a i l s  of t h e  UKE-I11 code, it is  

e s s e n t i a l  t h a t  the  user  be famil iar  with the  ENDFIB and UK formats, 

and such f a m i l i a r i t y  i s  assumed i n  t h e  discussions t o  follow. Only 

general  information concerning the  fomnat of t h e  two l i b r a r i e s  w i l l  be 

considered here. The major subdivision i n  the  UK format i s  the  data  

f i l e  number, DFN. This corresponds t o  a mater ia l  i n  t h e  EMIF/B library 

which is  designated by a mater ia l  number, MAT. I n  t h e  UK l i b r a r y ,  a l l  

react ions  occurring f o r  a p a r t i c u l a r  DFN a r e  c l a s s i f i e d  by a f i v e - d i g i t  

"reaction type number" (R.T.N.) which i s  subdivided i n t o  a two-digit 

general  c l a s s i f i c a t i o n  number (G.C.N.) followed by a th ree -d ig i t  par- 

t i c u l a r  c l a s s i f i c a t i o n  number (P.C.N.). 

A t  the  present  time, the  UKEl-111  code t r a n s l a t e s  data  f o r  the  

following general  c l a s s i f i c a t i o n  numbers (G. C.N. ) 

G. C.N. TYPE OF DATA 

1 neutron cross sec t ions  

2 neutron angular d i s t r i b u t i o n s  

3 neutron secondary energy d i s t r i b u t i o n s  

4 miscellaneous q u a n t i t i e s  f o r  neutron ( v ,  q,  e t c . )  

The correspondence of t h e  UK G. C.N. t o  ENDF/B is shown i n  Table 1. 



Table 1. UK-ENDFIB Correspondence 

- - - - - 

G. C. N. ENDFIB F i l e  No. 

1 3 

2 4 

3 5 

The UK p a r t i c u l a r  c l a s s i f i c a t i o n  numbers (P. C. N. ) correspond t o  

t h e  reac t ion  type number (MT) i n  the  ENDF/B l ib ra ry .  I n  t h e  fol lowing 

sect ions  we give the d e t a i l s  involved i n  the  t r a n s l a t i o n  f o r  each UK 

general c l a s s i f i c a t i o n  number. 

3. Neutron Cross Sections (G, C.N. = 1) 

Energies and corresponding cross sec t ions  a r e  given i n  p a i r s  i n  

zrder of ascending energy. A l l  cross sect ions are i n  barns and energies  

i n  MeV. With a few minor exceptions, the  t r a n s l a t i o n  from UK t o  ENDF/B 

i s  completely straightforward, The energy region covered i n  t h e  UK data 

may be divided into a number of ranges. When translating t o  ENDF/B, 

these energy ranges are combined i n t o  one energy range. Temperature 

dependence i s  nc t  considered i n  t h e  present  code. When more than one 

temperature i s  encountered, data f o r  t h e  f i rs t  temperature i s  txansla ted  

and the  r e s t  of the  data i s  ignored. A message i s  a l s o  m i t t e n  t o  in-  

d i c a t e  the  number of d i f f e r e n t  temperatures t h a t  were encountered. The 

react ion "Q" value i s  a l s o  t r a n s l a t e d  t o  ENDF/B. 

C, Angular Dis t r ibut ions  (G. C.N. = 2) 

Incident neutron energy v a r i a t i o n  may be considered e i t h e r  range- 

wise o r  pcint-wise i n  the  UK l i b r a r y .  When data  a r e  given range-wise, 



it i s  forced i n t o  point-wise representation by specifying the angular 

d i s t r ibu t ion  twice - once a t  each end of the range before t r ans l a t i ng  

t o  EMIF/B. I n  the UK format, angular dis t r ibut ions  may be specif ied 

i n  three ways: 

1. Dif fe ren t ia l  sca t te r ing  probabil i ty versus sca t te r ing  angle 

cosine. 

2. Di f fe ren t ia l  cross sect ion (barns/steradian) versus s ca t t e r ing  

angle cosine. 

3 ,  Legendre polynomial expansion f om, 

The present code t rans la tes  only data given i n  the  d i f f e r e n t i a l  

sca t te r ing  probabil i ty format. This i s  the only format used i n  the  UK 

1ibrax-y a t  the  present time. I n  a few cases, data are given where more 

than one angular d i s t r ibu t ion  i s  given f o r  the same energy range, Since 

t h i s  format i s  not allowed f o r  i n  ENDF/B, a new d is t r ibu t ion  is  con- 

structed.  This i s  accomplished by multiplying the  d i f f e r e n t i a l  s ca t t e r -  

ing probabil i ty times the probabi l i ty  o f  the d i s t r ibu t ion  and summing 

over the number of dis t r ibut ions ,  

D. Secondary Energy Distributions (G. C.N. = 3 )  

The UK secondary energy dis t r ibut ions  a r e  given by t en  laws as 

described i n  ref .  2. There are a l s o  ten  such laws f o r  ENDF/B data 

( f i l e  #5, LF = 1,2,. . .lo) ; however, i n  only a few cases is there  a 

one-to-one correspondence between these laws. The following sections 

s t a t e  each UK (G.C.N. = 3) law and the  ENDF/B law t o  which the  corres- 

ponding data has been translated.  These changes were made a f t e r  exam- 

inat ion of the UK data, and cer ta in  theore t ica l  manipulations are 

necessary, These approximations should be acceptable f o r  the majority 



of the  t rans la ted  data, but individual users of the code may wish t o  

relax o r  strengthen these changes as they see fit. 

1. Law 1. Neutrons emitted w i t h  a known discrete  energy, El, 

independent of t h e  incident enerm,  
- - -- 

This law is Branslated d i r e c t l y  t o  L8 = 2 with 8 = E t ,  

2,  Law 2. Neutrons emitted w i t h  energy E ' by 
E' = k(E - Ed) 

where k = constant reduction f ac to r  

E = incident energy 

Ed = some discrete  energy 

a, When k = I, Eq. (1) is an exact center-of-mass (CM) rela- 

t ionship f o r  i ne l a s t i c  scattering from nuclear energy 

levels.  I n  t h i s  case, Law 2 is  t ransla ted d i r ec t l y  t o  

LF = 3 with 8 = Ed, the  discrete  energy loss .  

b. If k < 1 (k > 1 i s  not  considered), but  i s  i n  the range 

Law 2 i s  converted t o  LF = 3 under t h e  assumption t h a t  Law 2 

i s  represented I n  the fol lowing form. Cashwell and Everett  4 

show t h a t  i n  the L system 

where E = incident L energy 

E ' = f i n a l  L energy 

8 = i ne l a s t i c  sca t te r ing  energy loss 



A = nuclide mass 

P = cosine of t h e  CM sca t te r ing  angle 

Assuming scat ter ing t o  be s y m m e t r i c  about I-L = 0, the  angular 

in tegrated form of  Eq. (3) is  desired t o  j u s t i f y  the  trans- 

formation. 

In  t rans la t ing  Law 2 data t o  LF = 3 when k obeys the condition 

in Eq. (21, the EMIF/B energy lo s s  is  chosen as  

The fac tor  0.99 in Eq. (2) is  included t o  account f o r  any 

round-off e r rors  associated with the original  data. 

2 
c .  If k < 0.99 (A + 1) /(A + 1) *, Law 2 i s  converted t o  the 

general evaporation spectrum, LF = 5. Writing Eq. (1) as  

it i s  assumed t h a t  

E '  
where x = - 8 

and 8 = E - Ed 



In terpola t ion f o r  8 i s  assumed l i n e a r  between (E - Ed) and 1 

(E2 - E ), where E and E are the  boundaries of t h e  inc ident  d 1 2 

energy range. The d e l t a  function approximation f o r  g(x) i s  

given i n  Table 2. 

Table 2. General Evaporation Spectrum 

X - &L 
0,9 k 0 

k 10/k 

1.1 k 0  

For mult ip le  p a r t i c l e  reactions,  (n,2n) and (n,3n), where the  

inc ident  energy dependent d i s t r i b u t i o n  p r o b a b i l i t i e s  a r e  not  

described with cross sec t ion data, a s  with t h e  i n e l a s t i c  l e v e l  

sca t t e r ing ,  the  ENDFIB p r o b a b i l i t i e s  f o r  each secondary neutron 

are computed by multiplying the  p robab i l i ty  of the  UK law 

(given on Card #2 i n  t h e  UK format) times t h e  d i s t r i b u t i o n  

p robab i l i ty  on Card #3 divided by the  number of secondary 

neutrons. This method a p p l i e s  f o r  any law. 

3. Law 3. Continuous normalized spectrum independent of inc ident  

energy. 

a. If Law 3 appl ies  t o  a fission reac t ion  (P.C.N. = 18), an 

a%ternpt i s  made t o  t r a n s l a t e  the  asscc ia ted  d i s t r i b u t i c n  

t o  LF = 6, The f i t  i s  accomplished by comparing t h e  
- 

average energy of the UK d i s t r ibu t ion ,  Ed, with t h a t  of 
- 

the  ENDF/B equation, Ef, where 



The Em i n  Eq. ( 8 )  is the  maximum energy f o r  which there 

is  UK data. 

The f (E) used i n  the  calculation of Ef i s  

f (E) = e 

where 8 = constant nuclear temperature f o r  f iss ion.  

The maximum value of f (E) i n  Eq. (9) occurs when E = 812. 

The value of 0,  8 f o r  use i n  f ( E )  i n  the  calculation of 
pl' 

gf from Eq. (8) and (9) i s  chosen as  twice the  energy of 

the maximum f (E) from the UIC data. If t h i s  f (E) has a 

f l a t  top, twice the  mid-energy of t h i s  f l a t  range is  used. 

It i s  assumed t h a t  any UK dis t r ibu t ions  with more than one 

maximum will be rejected according t o  the scheme t o  be 

described. 

A f i t  of Law 3 t o  LF = 6 f o r  f i s s i o n  reactions i s  accepted 

This acceptance in te rva l  was selected a f t e r  examination of 

t h i s  r a t i o  f o r  several  UK dis t r ibut ions .  The constant i n  

Eq. (9) f o r  the t rans la t ion  of Law 3 data t o  LF = 6 i s  



then chosen as 

>u 

where Ef = (1 - yL) 

The i s  determined by numerical in tegra t ion  of the  data. 

The d i s t r ibu t ion  i s  f i r s t  represented as  

f (E) = a i  E + pi 

where Ei 5 E 5 Ei+l i = 1, . . m - 1  

and m is the  number of data points, 

'The ai and p i  are  



where Ci = ~ i - 1  - ai 

and aO =arn = 0 (20)  

If the condition i n  Eq. (10) i s  not s a t i s f i e d ,  f i t  Law 3 

to LF = 4 with g ( x )  = f ( E t )  and 0 = 1. 

be When Law 3 r e f e r s  t o  a  non-fission d i s t r ibu t ion ,  t r a n s l a t e  

t o  LF = 1 where 

g ( E f  + E ~ )  = f (E ' )  

and g(E '  + E2) = f (E'). 

4 Laws 4? 5? and 6. Neutrons of inc ident  energy E and f i n a l  

energy E' d i s t r i b u t e d  by the general  form 

f (E ' / ~ q )  

where q may have values 0, 1/2, o r  1. 

An attempt i s  m a d e  t o  f i t  these  d i s t r i b u t i o n s  t o  an evapora- 

t i o n  m o d e l  

E e - ~ / e  f (E) = - 
e 2  

This f i t  i s  i d e n t i c a l  i n  procedure t o  that f o r  t h e  Maxwellian 

model f o r  Law 3 .  The maximum value of Eq. (21) occurs when 

E = 8. The Bp2 used i n  the calcula t ion of $ from Eq. ( 8 )  

and (21) i s  t h e  energy of the  m a x i m u m  value of the  d i s t r i b u t i o n  



obeying Law 4 ,  5, or 6. In this case 

X; , -x2 where Y 2 = 1 - -  
1 - .-x2 - X- .-x2 

and 

The Ed for the Law 4, 5, and 6 data is calculated exactly the 

same as that for the Law 3 fission data. The fit of f (E'/E') 

to the evaporation model is considered successful if 

In this situation Law 4 is converted to LF = 8 and Laws 5 and 

6 to LF = 9. Table 3 gives the forms of the evaporation model 

to be used. 

Table 3. Nuclear Temperatures 

- 

UK Law ENDF/B LF # @%El. 8 (E) Interpolation 

4 8 8 
~2 

Constant 

5 9 "P Log-log 

6 9 OP2 Linear 

If the distributions for Laws 4,  5, or 6 do not satisfy Eq. 

(25 ) ,  these laws are translated as : 

Law 4 - treat as  Law 3 (non-fission) 



Law 5 - t r e a t  as  Law 3 (non-fission) 

Law 6 - t r e a t  as Law 3 (non-fission) 

5. Laws 7, 8, and 9 are omitted. 

6. Law 10. Neutrons emitted with secondary energy d i s t r ibu t ion  

where T = J m  

This law i s  t ransla ted d i r ec t l y  t o  LF = 9 with 9 (E) = /- 

and log-log interpolation between 0 (El) and €I (E2) where El 

and E2 a re  the energy boundaries of the  dis t r ibut ion.  

Table 4 summarizes the t rans la t ion  of the UK secondary energy 

d i s t r ibu t ions  t o  ENDF/B. 

Table 4. Secondary Energy Distributions 

UK Law 

7, *, 9 not t ransla ted 



E. Miscellaneous Quantities f o r  Neutrons (G.C.N. = 4) 

The quanti ty v ( E )  i s  the only UK miscellaneous quanti ty processed 

by the  UKE-111 code. These data are t ransla ted d i r e c t l y  t o  ENDF/B f i l e  

1, MT = 452. Log-log interpolation i s  used f o r  the v (E) tabulation.  

111. PBOGRAM DES CRIFTION 

The UKE-111 program reads a  card image tape of data  i n  the  UK fo r -  

mat and t rans la tes  neutron cross sections, angular dis t r ibut ions ,  and 

secondary energy dis t r ibut ions  t o  the  ENDFIB card image format. It 

consists  of a  main program and 13 subroutines. All ENDFIB data cards 

a re  wri t ten on tape and an option i s  provided t o  l i s t  the  tape a t  the 

end of the  mn. 

Data i s  given on the  UK tape i n  order of the  reaction type number, 

e. g., 1015, 2015, 3015. 1015 data w i l l  be t rans la ted  t o  ENDF/B f i l e  

3, reaction type 91; 2015 data w i l l  be t rans la ted  t o  ENDF/B f i l e  4, 

reaction type 91; 3015 data w i l l  be t ransla ted t o  ENDF/B f i l e  5, 

reaction type 91. Because of t h i s  ordering of t he  data on the  UK tape, 

scratch tapes are used f o r  the  f i l e  4 and f i l e  5 data. The neutron 

angular d i s t r ibu t ion  data is  wri t ten on scratch tape ITP1 and the  

secondary energy d i s t r ibu t ion  data is wri t ten on scratch tape ITP2. 

After a l l  data f o r  a given UK data f i l e  has been processed, the data 

on the scratch tapes is read back and E~VDF/B files 4 and 5 are con- 

structed.  The ENDF/B data f o r  the  material  can then be wr i t t en  on the  

ENDF/B tape. Any number of materials  can be processed i n  a s ingle  run 

by stacking the  data cards (see input description).  



A. Input  Description 

The input data f o r  t h e  UKE-I11 program is described below. 

CARD NO, 1 (215,16A4,~2) 

IZTEM - COLS NAME DES CRIPTION 

1 1-5 I;AmL ENDF TAPE LABEL 

2 6-10 LISTIT 1, LIST ENDFIB TAPE 

0, DO NOT LIST 

3 11 -76 B(N) ENDF/B TPID RFIC$RD 

CARD NO. 2 (315,ElO. Oj5A4,2E10. 0) 

1 1-5 IDFN UK DATA FILE NUMEZR 

2 6-10 3eLFI 0, material i s  non- f i s s i l e  

1, material  i s  f i s s i l e  

3 11-15 MAT ENDF/B material number 

4 16-25 ZA (Z,A) designation 

5 26-45 H (N) material  iden t i f i ca t ion  

6 46-55 SPI nuclear spin  

7 56-65 AP sca t te r ing  radius 

Repeat card 2 f o r  each addit ional material desired. These cards 

should have the  same order as  the data f i l e  numbers on the UK tape. 

j(LFI=l  if  reaction type 4018 i s  given on the UK tape and 0 otherwise. 



M A I N  

SEARCH 

GCXL 

GCN2 

HOLL 

TERPO 

B. L i s t  of Subroutines 

- read input  data, control  flow of the program, m i t e  

out ENDF/B data cards. 

- search UK tape f o r  desired data  f i l e  number. 

- read neutron cross sections. 

- read angular d i s t r ibu t ion  data. 

- read energy d i s t r i b u t i o n s  of secondary neutrons. 

- read GCN4 data. 

- write an ENDFIB HEAD record. 

- write h o l l e r i t h  information f o r  ENDF/B f i l e  1. 

- wri te  an  ENDF/B TAB1 record. 

- wri te  an ENIIF/B CONT record. 

- f n t e q o l a t i o n  routine. 

- determine ENDF/B MT number from t h e  UK p a r t i c u l a r  

c l a s s i f i c a t i o n  number (P. C.N. ) . 
13. NTAPE - read scra tch  f i l e s  and construct  the f i n a l  ENDF/B tape. 

14. S$IIP - s o r t  the ENDF/B f i l e  1 index into order of  increas ing 

MI' number. 



C. m-111 I/$ Units 

DESIGNATION 

ITPl 

r rP2  

r n A P E  

I T P ~  

LTP9 

NDFB 

LOGICAL NO. 

1 

PURPOSE 

SCRATCH DEVICX 

SCRATCH DEVICE 

UK TAPE 

CAFa m E R  

P R r n R  

SCRATCH DEVICE 

SCRATCH DEVICE 

ENDF/B TAPE 

Dm Limitations 

The following i s  a tabulation of the dimensional l imita t ions  i n  

m-111: 

1. maximum number of cross sec t ion  data points f o r  each reaction 

t y p e  - 4000, 

2. maximum number of reaction ty-pes om UK tape - 80 per material. 

3. maximum number of interpolation regions f o r  ENDFIB data - 10. 

4 .  maximum number of UIC reaction types which have angular distri- 

bution data ( G C N = ~ )  - 50 per material. 

5 ,  maximum number of UK r eac t ion  types which have secondary- energy 

d i s t r ibu t ion  data (GCN=3) - 50 per material.  



APPENDIX 

The Radiation Shielding Information Center (RSIC) a t  Oak Ridge 

National Laboratory was asked by t h e  National Neutron Cross Section 

Center (NNCSC) a t  Brookhaven National Labomtory t o  sponsor the t r a n s -  

latLon of the  UKNDL Version 3 l i b r a r y  i n t o  ENDF format, The l i b r a r y  

was received on 5 tapes  (805 - 809) from NNCSC and was t r a n s l a t e d  

i n t o  ENDF f o m t  using WE-111. 

The o r i g i n a l  and t r ans la ted  l i b r a r i e s  a r e  ava i l ab le  t o  O m  

users  v i a  RSIC. Other prospective users should request  t h e  data 

from NNCSC. 

Table A-L gives the  contents of the  t r ans la ted  l i b r a r y ;  t h e  

UKMlL data  f i l e  number (DFN), t h e  ENDF mater ia l  number (MAT), and 

the  number of BCD records a re  given f o r  each material .  

Tnfcrmation abcut o lder  versions of the  UKNDL library i s  given 

i n  refs. 5-7. A numerical a b s t r a c t  of the f i l e s  i n  vers ion 3 of t h e  

UKNDL l i b r a r y  i s  presented i n  re f .  8 which gives f o r  each data f i l e  

thermal values, resonance in tegra l s ,  fission-spectrum averages, and 

the  energy range spanned by every p a r t i a l  cross-section. A more ex- 

tensive summary i s  i n  process of xeproduction a s  AEEW-~1208. 



Table A-1. Contents of the Translated L i b r a r y  

- - - --- 

Tape DF'N Material MAT Records I Tap DFT Material MAT Records 
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