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REPORT ON THE SE77ENTH FOUR-CENTRE MEETING 

The Seventh Four-Centre Meeting was held at Brookhaven National 
Laboratory, 25-29 October 1971. Papers submitted to the meeting are 
organized as appendices to the minutes. 

Experience with the experimental data exchanges over the past 
year were discussed and some modifications were made to EXFOR. Some 
expansions to the scope of data covered in the exchange were also 
suggested, The use of CINDA as an EXFOR index was recommended. 

Other topics for the meeting included future four-centre cooperation 
on the exchange of evaluated data, on the world request list. Possible 
cooperation between the four-centres and other data centres was also 
discussed. 

NDS announced its intention to invite the centres to hold their 
next Four-Centre Meeting at Vienna. 

A list of modifications to be made to the manuals is appended as 
document 4CM/VII/16. A list of actions suggested and a list of specific 
recommendations made by the meeting participmts are included as 4CM/VII/17 
and 4CM/VII/18. 

Victoria May 
Secretary 
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SEVENTH FOUR-CENTRE MEETING 

October 25-29, 1971 

Brookhaven National Laboratory 

AGENDA 

I. Organization and Announcements 

a. Introductory remarks and election of chairman and secretaries. 
b. 'Consideration and adoption of agenda - meeting organization. 

11. Working-Policies and Coordination of Centres 
without going into technical details of the EXFOR-system. 

Short progress reports from Centres. 
Recommendations relevant to the Centres from Nuclear 
Data Committees, Steering-Committees, scientific 
meetings or other bodies. 
Users' data requests and response by the Centres 
(experimental and/or evaluated data and their relative 
proportion; what data are asked, by whom, for what 
purpose, how often? Standing requests?) . 
Completeness of compilation of data from recent ex- 
periments, e.g. within the last year. 
Status of conversion from old experimental data files 
to EXFOR. 
Responsibilities for updating and distribution of . 

EXFOR manuals , dictionaries, 'and protocol. 
Archive files . 

111. Trends aqd developments coming up to the Centres 

a. Statements from Centres. 
b. Possible extension of the scope of ZXFOR data and 

. . 
priorities. 

c, Coordination of evaluation activities (world-wide 
newsletter, future data reviews). 

d. Four-Center cooperation for RENDA, 
e. Cross-links EXFOR-~NDA, checking whether new data 

correspond to a RENDA-entry. 
f, Cross-links to INIS, UNISIST, CODATA. 
g. Cooperation, between the four neutron data centers 

and centers for nuclear structure and reaction data. 



IV. EXFOR in Detail 

a. Review of actions from last meting. 
b. Experiences with exchange-tapes and corrections of entries. 
c. Checking programs. 
d. Dictionaries: proposals £of alterations and additions, i.e. 

pending 4C-memos, chemical compounds and any other new additions 
and changes. 

V 

e. EXFOR-Manual: proposals for changes and additions, i.e. pending 
4C-memos and correspondence and any other new proposals. 

f. LEXFOR: detailed discussion, inclusion of alterations and 
final approval. 

g. Handling of important data outside the present scope of EXFOR. 

(a) Fission product yields and any other needed fission 
product data. 

(b) Half-lives and other supplementary data that may be needed 
for neutron-data evaluation - 

(c) Capture gamma spectra. 
(d) Fission neutron spectra. 

h. Other details pertaining to EXFOR. 

V. CINDA in Detail 

a. Completeness and literature coverage of CINDA 
(in particular report-series). 

b. Report on the new systems at NDCC and DTIE. 
c. CINDA as EXFOR index. 
d. Status of publication schedule and distribution. 

VI. Evaluated Data 
a. World wide coordination.of evaluation activities. 
b. ~ublished index and documentation. 
c. Technical. details concerning the exchange of evaluated 

data between the four centers. 

VII. RENDA in Detail 

Items of discussion dependent upon conclusions from 
agenda-item II1.d 

VIII. Conclusions 

a. Summary, recommendations, actions, protocol amendments. 
b. Next meeting. 
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SEVENTH FOUR-CENTRE MEETING 

October 25-29, 1971 

Brookhaven National Laboratory 

1; Organization and Announcements - 

1,a Introductory remarks and election of Chairman and secretaries. 
1. The meeting elected Dr. S. Pearlstein as Chairman and Mrs. V. N. May 

as Secretary. V. May was assisted by D. Cullen, M. Drake and 
J, Stehn. 

1.b Consideration and adoption of agenda meeting organization. 
2. The revised agenda, as given in Doc~unent 4CM/VII/l, t7as 

adopted. 

11, Working Policies a94 Coordinatian of Ce~tres 

1I.a Short progress reports frqm Centres. 
3. Progress reports were presented for CCDN, NDS, CJD, and NNCSC. 

These are attached as Dacuments 4CM/VII/2, 4CM/VII/3, 4CM/VII/4, 
and ~cM/vII/~. 

4, Since these reports indic:z.t;e that C m A  entries, were prepared 
and transmitted promptly while the more machine-dependent EXFOR 
entries were in so= cases delayed, it was suggested that bimonthly 
transmission of CINDA entries by a Centre anticipating delays in 
its EXFOE transmissions, would give the other Centres knowledge 

- -  - - -  
-+a mrA-  baing prepared and could be , at Leasr. L L ~ C  L ~ L  C ~ A L L  dab- Ta7nrn --_-- 

obtained by special arrangements if they were urgently needed. 

I1 .b Recommendations relevant to the Centres from ~uclear Data Committees, 
Steering Codttees, Scientific Meetings, and other bodies. 
5. The recommendations of these committees to NDS which affect Four- 

Centre coopera tion are attached as Document 4CM/V11/6 .' These 
recommendations made the specific suggestions that EXFOR trans- 
missions include the following types of data: (a) Thermal cross 
sections and resonance integrals, (b) Threshold reaction cross 
sectiowas a function of neutror~ energy and averaged over the 
fission spectrum, (c) Fission yields, (d) Fission neutron energy 
spectra, with a detailed technological descri.ption of the apparatus 
and environment involved, possibly even including (e) pictorial 
representation of the apparatus. Type (a) and (b) are. already 
included in EXFOR transmissions. .Concerning (c) and (d) , it was 
noted that a procedure for including these data in EXFOR has not 
yet been provided and will be discussed under IV.9. Category (e) 
was deemed by all to be unsuitable for transmission by computer 
tape. 



1I .c  Users' da t a  reques t s  and response by the  Centres. 
6. Various s t a t i s t i c s  from NDS, CCDN and NNCSC on reques t s  a r e  a t tached 

a s  Documents 4CM/VII/7, 4CM/VII/8, and 4CM/VII/9. Because of 
d i f f e r ences  i n  bookkeeping amongst t h e  Centres,  t h e  s t a t i s t i c s  
given are not comparable. Furthermore, they do no t  invar iab ly  
take i n t o  account t he  i n t e r n a l  use of the  da t a  wi th in  t he  Centres,  
o r  a l l  ex t e rna l  reques t s  such as quer ies  answered by phone. 

7. Schmidt, whose NDS repo r t  included information on t h i s  subject ,  
recommended t h a t  t h e  four  Centres compile s t a t i s t i c s  on the  
r eac t ions  which have been requested and t h e  subent r ies  which 
have been r e t r i eved .  The 4-Centres agreed t o  do s o  f o r  presen- 
t a t i o n  a t  f u t n r e  meetings providing it  could be  done without 
undue add i t i ona l  e f f o r t .  

8.  Several  i s o l a t e d  ins tances  have been met, i n  which an experimenter 
has given h i s  d a t a  t o  an i n t e r e s t e d  user ,  but  r e fuses  t o  release 
i t  t o  a Centre. The experimenter genera l ly  f e e l s  t h a t  g iv ing  da t a  
t o  a Centre i s  tantamount t o  publ ica t ion,  and he may wish t o  rework 
h i s  da t a  before  publishing i t .  This s i t u a t i o n  should be brought t o  
t he  a t t e n t i o n  of the  INDC. 

4. Goldberg noted t h a t  he knew of a case  of a different .  na ture ,  i n  
which the  Physical  Review attempted t o  d e l e t e  t a b l e s  of resonance 
parameter d a t a  from a paper submitted t o  i t ,  and suggested t o  the  
author  t h a t  h i s  .paper r e f e r  i t s  readers  t o  t he  Neutron Cross Sect ion 

.:..,.?s o r  t o  the  National  Auxil lary Publ ica t ion  Service  f o r  these  
PA;.-,eters. Thts  may mark a trend f o r  the fu ture ,  and i t  i s  so noted. 

1 I .d  Com?leteness of compilation of d a t a  from recen t  experiments. 
10. It w a s  noted t h a t  though the  coverage of t h e  da t a  i s  f a i r l y  complete, 

t he re  a r e  s t i l l .  s i g n i f i c a n t  delays  i n  en t e r ing  da t a  i n t o  EXFOR. A l l  
Centres w e r e  urged t o  e n t e r  as r ap id ly  as poss ib ie  a i i  da t a  t h a t  has 
become ava i l ab l e  s ince  EXFOR w a s  adopted. 

I1.e S ta tu s  of conversion from o ld  experimental d a t a  f i l e s  t o  EXFOR. 
11. Goldberg repor ted f o r  the  NNCSC t h a t  the  e n t i r e  SCISRS-I l i b r a r y  had 

been t r a n s l a t e d  i n t o  a form approximating EXPOR but  with comments no 
more d e t a i l e d  than those  o r i g i n a l l y  i n  SCISRS-I. For almost a l l  of the  
f i s s i le  elements t he  comments have now been amplif ied;  furthermore, some 
e r r o r s  and un in ten t iona l  dupl ica t ions  of d a t a  sets have been el iminated.  
Data from area one has been checked more c a r e f u l l y  t o  e l i m i n a t e  any e r r o r s  
and add any comments needed. T h i s  work y e t  remains t o  be done f o r  t h e  
e lements  from z = 1 t o  z = 84. 

12. ' P o t t e r s  repor ted  t h a t  CCDN i s  a s s i s t e d  by cooperat ing contact  men i n  
each country who arrange ' f o r  both. o ld  and new da t a  t o  be en te red  
properly i n  . t h e  , d a t a  f i l e .  ' A t  p re sen t  Japanese da t a  a r e  being d e a l t  
with. . . 

13. Schmidt repor ted  t h a t  h~ has converted 247 o ld  DASTAR e n t r i e s  i n t o  
82 EXFOR e n t r i e s .  There are 225 DASTAR e n t r i e s  remaining t o  be  
converted. 



I1.f Responsibi l i t ies  fo r  updating and d i s t r ibu t ing  EXFOR manuals, d i c t iona r i e s  
and protocol. 

. 14. It was agreed t h a t  MIS be res'ponsible f o r  maintaining and updating 
the EXPOR Dictionaries and the Protocol, and t h a t  NNCSC be responsible 
f o r  maintainlug and updating the LEXFOR and EXFOR Manual ( including 
the  proposed Section VIII). It i s  hoped that ,eventual ly  the l a t t e r  
two can be combined i n t o  a s ingle  Systems Manual. (Compare memo 
4~-3/43 bottom of  page 11. j 

[ ~ o t e  by meeting: secretary:  ' Section F of ' the  Protocol must be 
changed t o  define IEXFOR r e s p o n s i b i l i t i e s  and Protocol qespon- 
s i b i l i t i e s  mus t  be added t o  Section IJ. 

I1 .g Archive F i l e s  
15. It w a s  agreed t h a t  each Centre s h a l l  keep an archiva l  copy of the 

latest version of each of the EXFOR e n t r i e s  i t  originated and be 
ready to, provide the da ta  t o  any cent re  should i t  be required. 

, Thus no one Centre is burdened with the whole archive f i l e s .  

[ ~ o t e :  - A statement ' to  t h i s  e f f e c t  m u s t  be added t o  Section B.3 
of the  Protocol]  

.- 
111. Trends and developments coming u p _ % ~  the Centres 

1II.a General 
16. Pea r l s t e in  submitted the f ollowiig statement on the U. S.  proposal 

f o r  the  exchange of standard cross s e c t i o n  evaluations. . . 

"Recent progress toward worldwide cooperation i n  the 
f i e l d  of evaluated data  has been made through the o f fe r  
by the USAEC t o  exchange evaluated data.  s e t s  f o r  . c ross  
sec t ions  used as s t a n d a r d s .  Specif ical ly ,  data  s e t s  f o r  
hydrogen-1, helium-3, lithium-6,. boron-10, carbon-12, 
and uranium-235 would be avai lable  f o r  re lease.  The 
excharige zf dzrz se ts  r o u l d  include f i l e s  i n  computerized 
f &&I and associated documentation 'describing the format 
and data   source^.^! 

, . .  
17. Abramov observed ' tha t  such a l imited exchange' df evaluations may 

, . give the appearance t h a t  some c o u n t r i e s ' a r e  not  contributing t o  
the  exchange, s ince a l l  countries d o n o t  have evaluations on these 
par tdcular  react ions  . , The Soviet Union ,supports the . f r e e  exchange 

. , o f  evaluated data, an& recognizes even 'a l imited'  proposal a s  a 
, . , ' 

s t e p  ' in  the  r i g h t  d i rec t ion .  ' .. 
. , 

(Discussions on items I I I o b ,  I I I .c ,  III .d,  and 1 I I . e  were postponed, 
, , . : . and w i l l  be covered. under items IV,  . VI,.  . V I I )  . 

' . . .  , . . ,  111. f cross-l inks t o  'INIS, MSIST, CODATA. 
1 8 .  ' Schmidt noted t h a t  CODATA' had agreed t h a t  IAEA/BDS be responsible 

f o r  nuclear data, b u t  would l i k e  t o  p a r t i c i p a t e  i n  nuclear 'data 
discussions. . . 

, '  . , . . :  _ .  . . .  . . .  . . 
, , . . .. . . ' ,  . ' ,  .. . . ( .  

, .  . . ... 
. . .  . .  . .  



19. The 4-Centres f e l t  t h a t  they should keep abreast  of the developments 
of INIS.and UNISIST. NDS w i l l  have discussions with INIS on areas  
of mutual i n t e r e s t  and w i l l  report  back t o  the  other centres .  

1II .g Cooperation between the four neutron data centers  and centers f o r  
nuc lea r - s t ruc tu re  and reac t ion  data. 

20. Drake presented a repor t  (document 4~/Vf1/10) on the Cross Section 
Evaluation Working Group Recommendation on Compilation of Nuclear 
S t ruc ture  Data. 

21. Pea r l s t e in  reported on a meeting hosted by NNCSC i.n September, 1971, 
of those centers  i n  the United Sta tes  a c t i v e  i n  compiling basic nuclear 
data.  Regular meetings among t h i s  group a r e  planned and should 
f a c i l i t a t e  cooperation of the U. S. centers  with in te rna t iona l  
groups. 

22. ~ c h m i d t  explained b r i e f l y  the IAEA plans regarding the IAEA non- 
neutron nuclear da ta  working group ( f i r s t  meeting March 13-17, 1972 
Vienna) and the IAEA Nuclear Data Symposium (ear ly  i n  1973, possibly 
i n  France, see Document 4c/VII / l l ) .  He a l s o  outl ined broadly non- 
neutron da ta  needs f o r  reactors ,  fusion and safeguards. 

23. iJhile the group f e l t  t h a t  no fur ther  ac t ion  was required a t  t h i s  
meeting, it recommended t h a t  these needs be brought t o  the a t t en t ion  
of the IAEA working group meeting. Also, a more de ta i led  spec i f ica t ion  
of these data  needs i n  the fu ture  was f e l t  desirable .  The group en- 
couraged NDS's planned preparation of a document on non-neutron 
nuclear data  needs. f o r . n u c l e a r  applications '  and suggested the inclusion 
of reac tor  needs a s  expressed i n  Drake's report .  

I V .  EXFOR i n  d e t a i l  

1V.a Review of act ions  from l a s t  meeting. 
24. A l i s t  of items approved a t  the  l a s t  4-Center meeting but which 

have not been e i t h e r  implemented or  entered i n t o  the'EXFOR manual 
o r  the  Protocol was presented by NDS. These w i l l  be taken care 

. of as 'sooil as possibiem 

1V.b Experiences with exchange tapes and correct ions  of e r rors .  
25. Experience with exchange tapes indicates  t h a t  a l i  Centres a r e  making 

the same kinds of e r ro r s .  A procedure was adopted fo r  not i fying other 
Centres of e r ro r s  found on transmission tapes v ia  4-Center memos. 

1V.c Checking programs. 
26, NNCSC, ;'CCDN, and NDS now have format checking codes . in  ~ p ~ r a t i o n .  

The NNCSC has developed a physics checking code which niakes use of 
the previously measured da ta  for  each reac t ion  t o  s e t  l i m i t s  against  
which new data  may be checked. These da ta  limits a r e  avai lable  f o r  
'o ther  centers  t o  use i n  any physics checking program they-may develop. 



IV .d Dictionaries. 

27. Dictionary codes must' be approved prior to transmission. However, 
since Dictionary 14 requires no new codes it does not need prior 
approval. New entries to Dictionary 14 should still be sent to 
NDS as they are made. However, it was felt that.since this is 
only a clerical procedure, NDS could automatically enter any new 
combinations it finds. An explanatory UXFOR entry should be 
submitted together with the proposed new code, if appropriate. 

mu his paragraph, except its last sentence, conflicts with the 
Protocol. A new proposal was disoussed in memos 40-3/43 page 9 
and 40-2/23 page 1. ) 1 

28. Dictionary 2: It was agreed to move STANDARD from Group 1 (*) 
to Group 2 ( j ) .  In this case the new codes proposed in 'Memo 4C-2/21 
are not-needed. The change should be made in IEXFOR to define 
when STANDARD is not pertinent. 
(A LEXFOR entry was proposed in 40-3/43 page 10 and amended in 
40-2/23 page 1.) 

29.. The residual nucleus extension tiGI' was added to indicate a partial 
cross section leading to the ground state fur nuclei with isomeric 
levels. 

30. Dictionary 5: The sorting of journals alphabetically (rather than 
by country) was judged more useful and NDS will investigate the 
possibilities for resorting them. 

31. The suggestion by NDS that an isotope dictionary be.prepared was 
rejected. 

32. Dictionary 9: The proposal for chemical compound codes from 
Memo 4C-3/34 was accepted. 

. b - . b  33. Dictionary 10: The addition of -tiw for the statistical 'w'zlght 
factor to Dictionary 10 as suggested in memo 4~-2/21 was postponed 
until further docu&ntation could be provided by CCDN. 

34. Additions to Dictionary 10 and Dicti0nar.y 14 of Adler-Adler 
parameters as in Memo 4C-2/22 was agreed. It was noted that the 
typographical error AMT, AMF and AGF should read AHT, AHF, AGT. 

35, NNCSC has not reviewed the physical basis'for the coding of 
multilevel resonance parameters. They will provide a report as 
soon as possible. 

36. Dictionary 12: It is recommended that the modifier DRT be used 
only in extreme cases, and an attempt should be &de to define its 
use more carefully in ZEXFOR. NNCSC will monitor the use to see if 
recommendations are being followed. 

37. 2L2 and PAD are to be added to Dictionary 12. NNCSC will submit 
corresponding Dictionary 14 entries. 

38. The proposal of Memo 4C-2/21 concerning the addition to Dictionary 
12 of the modifiers s-wave, p-wave, etc., was rejected. 

39. Dictionary 24: It. is proposed the daca-heading keyword EN-INC be added to 
Dictionary 24 to specify an incident energy for a reaction associated 
with a NUC-QUANT (see Memo 4C-2/21). 
 h his was withdram in Hemo 4~-1/21 top of page 3.) 



40. The usage of the data-heading keyword H-LIFE in the case of 
isomeric levels should be added to IEXE'OR. 

41. The proposal of Memo 4~-2/22 for additions to Dictionary 24 
was accepted with change of E-LVL-INT to E-LVL-INI. 

IV. e EXFOR Manual 

42.- With regard to the NNCSC proposal to send out new manuals after 
each 4-Center meeting, the NDS and CJD expressed a preference 
for re~eiving only the updated pa es. It was recommended that these be 
transmitted as soon as possible a H ter the meeting. 

43. It is agreed that all references in the manuals to that section 
identified by the keyword BIB shall read 'BIB-section' rather than 
bibliography or bibliographic section. 

44. The NNCSC proposal on particle detected from Memo 4C-1/17 was 
rejected. An alternate proposa1,that the particles detected in 
successive ISO-QUANT's of an ISO-QUANT combination be coded on 
successive lines under PART-DET, was accepted. It was agreed 
by all that the particle detected in a monitor reaction should 
not be coded. 

45. The addition of a Section VIII to the EXFOR manual (to replace 
Appendix D) as proposed in Memo 4C-3/40 was approved. 

46. Since there has been little operating experience with the EXFOR 
data, the report by the NNCSC on use of the keyword PART-DET will 
be postponed. 

47. The NDS proposal of Memo 4C-3/37 for the coding of author's names 
was accepted. 

"To code a family-name modified by "junior", JR should be 
entered following the family name and separated from it 
by a blank." 

48. It was agreed that there should be no restrictions on the coding of 
report numbers beyond in final dash in the dictionary code. The 
coding should follow as closely as possible the form used on original 
report. 

(The wording "no restriction ... code." was disagreed by NDS in 
4~-3/44 because programming difficulties had not been considered. ) 

49. Tfie proposal of Memo'4C-1/17 on ISO-QUANT combinations was accepted. 
"In order for the computer to identify ,an ISO-QUANT combination, 
the. complete ISO-QUANT combination should be enclosed, in 
parenthesis. l' 

50. The proposal for data-heading keyword limitatiqns . . proposed in ' 

Memo 4C-3/39 was rejected. 

51. It was agreed to add the following note to the EXFOR Manual con- 
ce'rning .the transmission of corrections. 

. . , .  ll.In special cases; . the 4-Centers. would agree .bilaterally 
, , ' to transmit .corrections at less than :a subentry level. It 

is the responsibility of.the originating.center to correct 
its archives and to provide any center who requests it 'with 
the complete corrected subentry with alter flags. 

(A modified wording was suggested in 4~-3/43 pages 11 and 15.) 



The.originating center  s h a l l  no t i fy  the other centers  of 
the corrections being made'via 4-Center Memo. The memo should 
include the new date on the archive subentry and the  new card 
images of those records t o  be correcteder! 

52. The code X was removed from the HISTORY codes. 

53. LEXFOR was accepted i n  pr inciple  with comments from the centers  
t o  be received by January 1, 1972. 'An update w i l l  be issued by 
NNCSC within 2 months a f t e r  the  deadline with a l l  uncontested 
points  remaining unchanged. 

54. U X F O R  i s  regarded a s  a s igni f icant  contr ibut ion t o  the EXFOR 
system. Appreciation f o r  the e f f o r t s  of Lemmel i n  preparing i t  
were expressed. 

55. It i s  the in ten t ion  of NNCSC t o  i ssue  a d r a f t  composite EXFOR- 
LEXFOR Manual, possibly before the next 4-Center Meeting. 
(!Chis was commented i n  40-3/43 Page 11.) 

IV.g Handling of important da ta  outside the  scope of EXFOR. 

(a) Fiss ion product y ie lds  and any other needed f i s s i o n  data.  
56. A s  Crouch (Harwe1,l) i s  preparing by February '72 a f i s s i o n  product 

c l a s s i f i c a t i o n  scheme, a l l  4C-memos concerning t h i s  subject  w i l l  
be forwarded t o  him by NDS. NDS w i l l  formulate a 4G-memo on 
the coding of f i s s i o n  product y ie lds  a t  least 2 months before 
the next 4-Center meeting. 

(b) Half-l ives and other  supplementary data. 
57. It was agreed t h a t  the  compilation of ha l f - l ives  i s  outside the  

scope of EXFOR agreements, and t h a t  there  a r e  other  sources of 
such data, such as the Chart of the Nuclides, Table of Isotopes. 

(c) Capture gamma spectra ,  
58. It was agreed t h a t  gamma-ray l i n e  i n t e n s i t i e s  vsL  gamma energy 

a s  a function of neutron energy a r e  important. They a r e  a t  
present not being compiled on a regular bas i s  a t  any center.  
NNCSC w i l l  prepare a de ta i led  proposal of how t o  include these 
data  within the EXFOR format. 

59. Compilation o f  these data  i s  l i k e l y  t o  present a grea t  addi t iona l  
workload t o  the centers.  After  4-center approval of an EXFOR format 
f o r  compiling c a p t u r e - g a m  spectra,  the  ass is tance of outside 
groups i n  the systematic compilation of t h i s  data should be sought. 

(d) Fission neutron spectra  
60. NDS w i l l  prepare a proposal describing'how f i s s i o n  spectra  data  

could be included i n  EXFOR. 

IV.h Other d e t a i l s  .pertaining t o  EXFOR \ 

1 .  

61. In  cases where i t  i s  impossible t o  obtain data  and thus there  w i l l  
be no ,entry of the  data  i n t o  the EXFOR .system, i t  i s  -recommended t h a t  
a~B1B-section be wr i t ten  and .sent  as an EXFOR entry.  :. A complete 
proposal w i l l  be submitted by NNCSC, 



62. The proposal of CCDN i n  Memo 4C-2/21 t h a t  a new a l t e r  f b g  (R) 
be added was accepted. 

"In case  of complete r ep l acemnt  of a l a rge  number of 
records,  e.g. rewr i t ing  of a BIB sect ion,  replacement of a 
t ab le ,  e t c .  ins tead  of the  a l t e r  f l a g s  I,C,T and D, the  d t e r  f l a g  
R f o r  the  whole traject0r .y changed m y  be used. Under HISTORY should 
be w r i t t e n  what has been done and why, e.g. 

(710608A) Between 1.0 e V  and 700 e V  da t a  replaced 
by a new set calcula ted from the  old one 
averaging over f i v e  da t a  po in t s  

o r  
(7107098) B I B  s ec t ion  rewri t ten;  f u l l  paper 

published," 

( ~ n  amended wording was suggested i n  4~-3/43 page 1 2  and agreed  t o  
i n  40-2/23.) 

63. Reference t o  l i t e r a t u r e  sources are recommended f o r  use i n  
f r e e  t e x t  r a t h e r  than accession n d e r  references  as some 
cen te r s  do no t  have accession numbe~ based systems, 

64. Centers are requested t o  r e p l y  t o  the proposal of memo 4C-2/21, 
paragraph 3, concerning da ta  l i n e s  without numbers r e f e r r i n g  
t o  the  ISO-QUANT. 

V. CLNDA i n  d e t a i l  

V.a Completeness and l i t e r a t u r e  coverage of CINDA. 

65. Tubbs made a computerized check of O A  aga ins t  t h e  CCDN d a t a  index 
i n  order t o  generate  da t a  t ags  f o r  inc lus ion  i n  CINDA 71, H i s  ana lys i s  
of t he  check i s  a t tached a s  document 4CM/VII/12. While i t  was poss ib le  
with reasonable accuracy t o  i d e n t i f y  experimental CINDA e n t r i e s  f o r  
which no corresponding d a t a  l i n e s  ex is ted ,  the  proport ion of these  
references .conta ining numerical da ta  can only be guessed and no con- 
c lus ions  w e r e  drawn as t o  how much of the  ava i l ab l e  da t a  had been coded. 

66. Goldstein summarized a study made by Whitehead a t  DTIE on 2000 
e n t r i e s  from h i s  area which Tubbs found t o  be i n  SCISRS-L but  
apparent ly  no t  i n  CINDA. I n  t h e  551 of these  t h a t  Whitehead 
had inves t iga ted  by September 1971, roughly one t h i r d  (181) 
w e r e  not  i n  CINDA; 66 of these  w e r e  p r i v a t e  cominunications. 
The remaining two t h i r d s  w e r e  i n  CINDA bu t  i n  forms n o t  c o r r e ~  
sponding t o  SCISRS. 

67. Leormel's exper ience  with CINDA 7 1  and i t s  F i r s t  Supplement 
dated MarchIApril 1971 was t h a t  j ~ u r n a l  a r t i c l e s ,  conference 

. papers, and progress r epo r t s  w e r e  covered w e l l  and promptly, 
b.ut laboratory  r e p o r t s  i n  some areas were not .  . , 

68. Popov repor ted t h a t  CJD i s  expanding i t s  coverage of  l i t e r a t u r e  
f o r  CINDA. P rep r in t s  are now being covered from a l l  USSR i n s t i t u t e s .  
CJD Bu l l e t in s  ( including B u l l e t i n s  5 and 6) and co l l ec t ions  of a b s t r a c t s  
w i l l  a l s o  be covered. 



V.b Report on the new systems at CCDN and DTIE. 
69. Goldstein inforned the meeting that differences in the computers 

available to CCDN and to DTIE required that the CINDA systems 
be internally quite different at the two locations. The prin- 
cipal new feature in both systems is a linkage through a ifblock 
number" assigned to each measurement of Z/A/Q. 

70. Tubbs has summarized CCDN thoughts on this subject i.n attachment 
4CM/VI1/13. CCDN agreed that it would work out with M'IE a scheme 
by which CINDA could serve as an index to data entries in EXFOR. 
The proposal would be circulated to the Four Centres by January 
1972. The Centes agreed to evaluate the proposal and circulate 
their responses by March 1972. 

71. The schedule for publication of CINDA and its Supplements from 
CINDA-71 through the CINDA-72 Supplement was' submitted by NDS 
(Document 4CMlVII114) . 

VI. Evaluated -- data - in detail 

V1.a World-wide coordination of evaluation activities. 
72. The subject of world-wide coordination of evaluation activities 

was discussed. Schmidt reported that the August 1971 M A  Evalu- 
ation Panel had discussed this subject. The Evaluation Panel 
had expressed interest in the establishment of a world-wide evalu- 
ation newsletter. Such a newsletter is expected to facilitate 
coordination since it might contain information about evaluation 
activities being carried out within each country. Schmidt gave 
a brief description of the French Evaluation Newsletter which 
is compiled by Ribon (Saclay). 

73. As to the possibility of a world-wide evaluation newsletter, 
Schmidt suggested that if such a newsletter was started it 
might.operate in parallel with the O.E.C.D. newsletter for a 
period of time. All 4-Center participants agreed that such a 
newsletter would be very useful. 

74. Concerning the Evaluation Panel interest in a world-wide evaluation 
newsletter, the &Center participants encouraged the NDS to submit 
this proposal to INDC. 

V1.b Published index and documentation. 

75.' The subject of a published index of evaluated data-sets .was discussed, 
but did not appear to be a matter of major concern to the 4-Centers 
at this time. CCDN intends to publish a new compila,tion of evaluated 
data 'sets in a CCDN Newsletter early in 1972. NDS will send to CCDN 
information from the Evaluation Panel on UKNDL, KEDAK and ENDFIB-I1 
by January 1, 1972. Pearlstein said that the contents of the ENDFIB-111 
library will be available by January 1, 1972 and will be sent to CCDN. 



V1.c Technical details concerning the exchange of evaluated data between 
the four centers. 
76. Pearlstein reported that the August 1971 Evaluation Panel dis- 

cussed the technical details of the exchange of evaluated data. 
Representatives at this panel had expert knowledge of the details 
of each of the major library formats. The translation of evalu- 
ated data from one format to another was discussed and the Panel 
made recommendations on how the various formats might be modified 
to reduce translation difficulties. 

77. Evaluation format problems were discussed and it was agreed that 
the continued exploration of the technical details on the trans- 
lation of data from one format to another would facilitate the 
exchange of data on a 4-center basis, 

78. Abramov recommended that evaluated data formats should allow for 
specification of the estimated error for each cross section given. 
All participants agreed that error specifica.tions were important 
although none of the major formats allow for this type of informa- 
tion at the present time. Popov mentioned that the details of 
the formats for error specification had been completed at Obninsk 
but these formats have not been formal.ly adopted. 

79. Should an agreement for the exchange of evaluated data between the 
4 Centers be reached, evaluations in any of the well documented 
formats are acceptable until the situation can be reviewed. 

80. The appearance of- evaluations in little known formats is dis- 
couraged. It was recommended that changes to the major library 
formats be well documented and made available as soon as possible 
by the responsible center. 

11. REWA in detail 

VII. a RENDA format. 
81, Frrr future ?EKE.!. p'~bl icatfcns,  Schmidt asked t h a t  those Centers 

involved in contributing to RENDA use a common format which 
will minimize translation difficulties for transmitting to NDS 
their entries for the RENDA file. NDS will distribute a suggested 
format for review by the Centers mindful of existing computer 
.differences. 

V1I.b World Request List. 
82. Schmidt recounted for consideration the prop'osed schedule of a 

first World Request List by the various organizations now involved 
with RENDA. (Document 4CM/VII/15) 

83. During a discussion of the purposes and methodology of preparing 
Request Lists,' it was agreed that the Four Centers follow Abramov's 
suggestion and recommend to the agencies sponsoring RENDA that it 
is des,irable to include an assessinent af the uncertainty of the 
current state of knowledge of each cross section for which a measure- 
ment is requested. This is more demanding, but also more informative, 

' 'than a mere statement of errors of individual experiments. 



CCDN Proaress Report slnce the - .. 
Paris Four-Contre meeting - 

1 . INTRODUCTION 

Durlng the perlod under review the CCDN has continued to dis- 
seminate .information on literature, experimental data and evaluated 
data, and to answer requests for measuremenk i n  the f ield of neutronics. 
There have bean no new activities. 

2. CINDA 

The CCDN has continued to prepare entries for- i t s  service area, 
to  carry out computer operations on behalf of the three European centres 

, and to send exchange tapes to DTIE. The reprogramming of the CINDA 
' system i s  also in progress, and i t  i s  hoped that by the time ClND A 72 i s  
published the new programmes w i l l  be i n  operation. The main object of 
the work i s  a 

- to have the system running under direct access in order to 
speed up a l l  the operations; 

- to include a regular link w i th  the NEUDADA library to make 
CINDA the lnternatlonal Data Index. 

3; EXPERIMENTAL DATA 

NEUDADA continued to be the system on which the CCDN bases 
i t s  act ivi ty of collection and distribution of experimental data to customers 
of i t s  service area. During the period under consideration the CCDN 
a n s w e r e d ~ m  requests,~.(5% of which were forwarded b y  NDS on behalf 
of laboratories i n  #he USSR and their own servicearea. 

. Apart from the activity on EXFOR, described tn more detail under 
another itom on theagenda, the main activity of the ex.perimantal data 
group was tho systematic correction of the so-called 'internal" f i l e  of 
the NEUDADA'library, the addition o f  uncoded data and the rocompilation 

. . of the co&rtenis. , The CCDN has derived consideiable . , .  benefit- i n  this 
task frorn.the appointment of l iai ion bfficers, . , and , . i t  i s  .hoped - ,  to continve 
this scheme. 

4. EVALUATED DATA 

CCDN's acttvfties in this fieid cpntinued to be restricted to the 
collection and distribution of evaluated nuclear data libraries. During 
the past year the following files were added to those already available : 



*s9 ~u~~~ and ~ $ 4 '  data by RIbon In U. K. format; pu # 

- The capture and scattering cross-sections of 192 fission 
products by Cook In U. K.  format; 

- A partial re-evaluation of the Benzl high-energy capture 
cross-sections for isotopes with 326 ZC 66 wi th the 
oddition of 6n,2n. 

The programmes for the edition of the libraries and for retrievals are i n  
course of imp fernentation. 

5. RENDA 

In accordance with the proposalsmade a t  the 14th meeting of the 
EANDC, responsibility for producing the next edition of RENDA has 
been turned over to tho INDC. A four-centre co-operation w i l l  be 
worked out in  which NDS w i l l  care for publication of the l i s t  and w i l l  
operate the computer system. The next issue will, however, be based 
on the following agreement1 CCDN w i l l  prepare' entries from areas 1 
and 2, and NDS those from areas 3 and 4. The computer operations 
w i l l  be executed by CCDN a t  Saclay, while publication w i l l  be the , .  

task of NOS. 

14th October I 1971 I <  

. , 

. . ., , . . .  
, , 



PROGRESS-REPORT FROM IAEB MJCI;EAR DATA SECTION 

1 • INTRODUCTION 1 

T h i s  i s  only a shor t  account of the  progress  made during the pas t  
period; f o r  a more comprehensive descr ip t ion  we r e f e r  t o  the  

repor t  of BDS t o  IbCDC, INDC(NSS)-)1/~, submitted t o  I N D C  a t  i t s  last 
meeting i n  J u l y  1971 i n  Bombay, 

During the  pas t  year ,  Bak ( ~ o r e a ) ,  Koster (south Africa) ,  
Konshin (USSR), Kaas (Aust r ia) ,  and ~o ' renz  (USA) have l e f t  NDS, 

. 

Bak, Koster, and Kaas have recent ly  been replaced by .Lemley (USA, LASL), 
Calamand ( ~ r a n c e ) ,  and Lammer (Austr ia)  respect ively.  D r .  Konshin w i l l  
soon be replaced by D r .  Vlassov from Kiev, there  i s  still  no replacement 
f o r  M r .  Lorenz. 

2. DATA CENTR3 ACTIVITIES 

2.1, Experimental and evaluated data  

The conversion of old DASTAR i n t o  EXFOR e n t r i e s  i s  half-way com- 
pleted,  almost two t h i r d s  of t he  p r i o r i t y  1 DASTAR e n t r i e s  have been 
converted. 

The progress i n  t he  compilation of da ta  has  been held up by the  
f a c t  t h a t  f o r  budgetary reasons the  posts  of the  main compilers Bak 
and Koster had t o  be kept  open f o r  more than s i x  months. With t he  
a r r i v a l  of the  replac ing s t a f f  members, compilation of new e n t r i e s  has 
been taken up t o  the  required extent ;  i n  p a r t i c u l a r  t he  pbdcedures 
have beepa h-n.%-h+ u,,u,uw .%- to dst% ~ h i c h  a x  tG A . d ,-.. . --- . 

J l b u A L G  3 U A F  C A I =  II UO UO. V A  lcl l l -  
a t i n g  from the  NDS service  a r ea  a r e  completely compiled i n t o  EXFOB. 

A s  long as there  is  no Four-Centre da ta  index NDS keeps i t s  old  
index GINDU,  which references a l l  e n t r i e s  of experimental and evaluated 
data  i n  the NDS data  f i l e s  including now a l s o  EXFOR en t r i e s .  The next 
edi t ion,  CINDU 10, w i l l  be published short ly.  

Regarding the promotion of da ta  cent re  use, NDS, s imi l a r ly  t o  
CCDN and NNCSC, has recen t ly  published a l i t t l e  brochure descr ib ing  
i t s  objec t ives  and a c t i v i t i e s .  I n  the same ccntext  a f i e l d  t r i p  of 
Bans Lemmel t o  l abora to r ies  i n  s i x  East European countr ies '  a t  t h e  
end of 1970 deserves mentioning. This t r i p  helped p a r t i c u l a r l y  t o  
improve NDS' knowledge of nuclear da ta  negds-and a c t i v i t i e s  i n  these  
countr ies .  A nore comprehensive account of t h i s  f i e l d  t r i p  is, t o  be 
found i n  INDC(BDS)-31/~, Appendix J. 

The se rv ice  funct ions af NDS a r e  rou t ine ly  recorded i n  t h r e e  logs,  
a request  log, designed t o  keep continuous account of a l l  nuclear  data  
reques ts  which a r e  sent  t o  and from the NDS, and two logs  f o r  d i s t r i b -  

, . u t i o n  of experimental and evaluated data. These logs  i n  p a r t i c u l a r  
permit s t a t i s t i c a l  ana lys i s  of the  data  c e n t r e ' s  use. Up-to-date 



s t a t i s t i c s  regarding nuclear  data  reques ts  and the  dissemination of 
experimental and evaluated data ,  covering i n  p a r t i c u l a r  t he  period 
s ince  t he  s t a r t  of the  EXFOR exchange, 1 J u l y  1970, u n t i l  15 October 
1971, a r e  contained i n  Appendices 1 arid 2 t o  t h i s  report .  

2.2. C I N D A  

I n  Apri l  t h i s  year  CIMDA 7 1  was published f o r  the  first time 
by IAEA on behalf of t h e  f o u r  CINDA.Centres. CINDA 71 showed a s  
p a r t i c u l a r  f e a t u r e  an improvement i n  r e a d a b i l i t y  and a reduct ion i n  
cos t  by us ing Linotron 505 phototypesett ing. A f i r s t  supplement t o  
CINDA 7 1  has  been published i n  August 1971, t h e  f u t u r e  CINDA pub- 
l i c a t i o n  schedule is as follows: 

15 January 1972 C I N D A  7 1, Suppl .2 inc luding Suppl . 1 

1 J u l y  1972 CINDA 72 

1 December 1972 CINDA 72, Supplement. 

The number of CIhIk e n t r i e s  which was approximately 55.000 i n  
CINDA 69, has  increased t o  more than 75.01)3 i n  CINDA 71; t h i s  re- 
presents  an increase  almost twice a s  l a rge  a s  it used t o  be i n  e a r l i e r  
edi t ions .  A s  a consequence, CINDA 72 w i l l  probably have t o  be published 
i n  two volltmes r e t a i n i n g  t h e  order  of the  e n t r i e s  by Z,A. The com- 
p le teness  of CINDA coverage from the  NDS se rv ice  a r ea  is  under good 
control .  

2.3. Data . Reviews .. . 

Recent NDS reviews cover the  following data:  

- f a s t  f i s s i o n  c ross  s ec t ions  f o r  .Pu-239, Th-232, Np-237 and U-238, 

- a (PU-239) (cooperation with ~ a r w e l l ) ,  

- f a s t  U-238 capture,  

- ; (E)  da ta  f o r  a l l  heavy nucl ides,  

- prompt f i s s i o n . n e u t r o n  spect ra ,  and 

- thermal da ta  of the main Pu i so topes  and t h e i r  f i s s i o n  prclductsl 

These reviews a r e  published o r  being f in i shed  and were mostly 
i n  preparat ion-  of o r  i n  response t o  IAEA 'panels.  ,and s p e c i a l i s t s  meetings. 

. , ' 

. . 
J . . . . 

' Future p lans  concern a ' t h i r d  update of t h e  2200 m/sec f i s s i o n  
constants ,  a revised review of prompt f i s s i o n  neutron-. spect ra  (ac t ion  
from f i s s i o n  spectrum con . su~tan t  s meeting),: a review of f a s t  U-2  35 
f i s s i o n  cross .  s e c t i o n s  f o r  the , skcohd IAEA. panel , . on Neutron Standard 
Reference ~ Q t s  in: November 1972, ' and.,a s t a t u s  ,report on neutron data ,  . , . . . , .  , , .  , .  2 



used i n  r e a c t o r  r a d i a t i o n  measurements f o r  t h e  next  meeting of t h e  
I A E A  Working Group on Reactor Radiation Xeasurements i n  June 1972, 

The computational t o o l  which has  been a p p l i e d  t o  a l l  of t h e  
reviews perforxeh t o  d a t e  by NDS i s  a "weighted leas t - squares  auto-  
gonal polynomial f i t t i n g  progrsrnne", which had been 'developed a t  and 
taken over from CERX a t  Geneva. 

3. COORDINATING ACTIVITIES AX3 SURVEYS - 
For t h e  IAEA panel on Neutron Data Evaluat ion,  Vienna, 

30 August - 3 September 1971, NDS has  prepared a worldwide survey of 
neutron d a t a  eva lua t ion  needs and a c t i v i t i e s  i n  I A E A  Kember S t a t e s .  
This  survey i s  j u s t  being improved by c o n t r i b u t i o n s  from t h e  eva lua t ion  
groups concerned and w i l l  be  published toge the r  wi th  a l l  o t h e r  papers  
submitted t o  t h e  panel and t h e  pane l ' s  recommendations and concius ions  
i n  2roceedings $0 be i ssued  dur ing  the  f i r s t  q u a r t e r  of 1972. 

The r e s p o n s i b i l i t y  f o r  t h e  production, d i s t r i b u t i o n  and review of 
the  reques t  l i s t  f o r  neutron datameasurements f o r  r e a c t o r s ,  RENDA, 
has  been t r a n s f e r r e d  from EANDC ( ? ~ I E A / C C D N )  t o  I N D C  (IAXA/NDS). Simul- 
taneously i t s  scope i s  extended from an OXCD t o  a f u l l y  i n t e r n a t i o n a l  
sca le .  NDS and CCDN ars prepar ing  a f i r s t  d r e f t  of t h i s  r eques t  l i s t  
f o r  d i s t r i b u t i o n  t o  IhDC and EANDC members a t  t h e  end of February 1972.. 
Comments from Ih3C and EANDC members w i l l  be  d i scussed  a t  t h e  f o r t h -  
coming IbUC Meeting i n  J u l y  1972, and before  t h e  e n d o f  1972 a f i n a l  
f i r s t  world.wide REXDA be issued.  Afterwards a Four-Centre coopera t ion  
f o r  t h e  p repa ra t ion  of input  t o  r e g u l a r l y  update  RErNDA.editions i s  sug- 
gested,  which i s  ou t l ined  i n  a sepa ra te  document submitted t o  t h i s  
meeting. 

Upon reqriest of I N D C ,  NDS has  made a n  enqui ry  i n t o  nuc lea r  d a t a  
needs f o r  thermonuclear  f u s i o n  reac to r s .  From t h e  r e sponse ' r ece ived  
from t h e  main f u s i o n  groups NDS is  at present  prepar ing  a reques t  l i s t  
which w i l l  be submitted t o  t h e  next  INDC Meeting, a f t e r  screening  by 
the  IAEA Fusion Council, 

Regarding nuclear  d a t a  r eques t s  f o r  sa f  sguards,  procedures have 
been agreed i n s i d e  2nd ou t s ide  IAEAwhich ensure  t h e  f u l l  s c reen ing  
of safeguards  nuclear  d a t a  r e q u e s t s  from t h e  safeguards  po in t  of '  view 
before  reaching  INDC f o r  discussion.  A t  p resen t  NDS, i n  coopera t ion  
with the '  Agency1 s Divis ion of Safeguards Development, is '  prgpar ing  

, , 

an  o f f  i c i a i  nuc lea r  d a t a  ' r eques t  l i s t  for, 'aaf egua$ds purposes; t h e  
e d i t i o n  of t h i s  list, however, w i l l  still t ake  some time.. 

With t h e  , appropr ia t ion  of  US$ 15.000 f o r  FY 72,  NDS h a s  i n i t i a t . e d  
a small  programme" regarding t h e  supply of a c c e l e r a t o r  t a r g e t s  and 

. . samples f o r  n u c l e a r  d a t a  measurements p a r t i c u l a r l y  f o r  developing.  
countr ies .  ' A 'number of r e q u e s t s  'h&e been rece ived  a l r e a d y ,  t h e  



availability of the requested materials is discussed with the relevant 
groups at BCIZ, Geel, and at Oak Ridge. The IAEA is guided in its 
assistance by the recommendations of INDC to which these questions 
have to be submitted. 

4. MEETINGS 

In 1971 NDS held two topical meetings, a consultants meeting on 
the Status of Prompt Fission Neutron Spectra, 25-27 August, and a 
somewhat larger pznel on Neutron Nuclear Data Evaluation, 30 August - 
3 September; both meetings were held in Viennz. 

The intention of the Fission Spectrum Yeeting was in particular 
to review the ststus of differential fission spectrum measurements for 
the main fissile and spontaneously fissioning isotopes for thermal and 
fast neutrons and to work versus a conclusion of the well-known dis- 
crepzncy between differential and integral spectrum determinations. 

The objective of the Evaluation Panel was to review the methods, 
quality and present status of neutron nuclear data evaluation, and to 
examine the basic requirements and programmes ass~eiated with estab- 
lishing and exchanging computer based evaluated neutron data libraries. 

The INllC Secretariat, as part of the IAEA NDS, performs the 
secretarial functions of the INDC. These comprise in particular the 
maintenance and regular publication of a list of I W C  correspondents, 
the maintenance of contacts with a network of INDC liaison officers 
particularly in countries within the NDS service area, the distribution 
of INDC documents and the occasional translation of documents. 





Appendix 2 

To Area 1 
I I I I 2 
I I 11 3 
I I 1 I 4 

Tot a1 

To Area 1 

Tot a1 

* 
Experiment a1 Data Dissemination 

(as of October 15, 1971) 

Number of d a t a  s e t s  

Cumulative 1 Ju ly  70-15 Oct.71 
t o t a l  - per iod  

Evaluated D a t a  Dissemination 

(as of October 15, 19971) 

Number of d a t a  s e t s  

Cumulative 1 J u l y  70-15 Oct.71 
t o t a l  - .  per iod  

217 (cook d a t a )  192 

232 193 
1596 804 
414 141 

Number of d a t a  l i n e s  

Cumulative 1 Ju ly  70-15 Oct .71 
t o t a l  - period 

Number of d a t a  l i n e s  

Cumulative 1 July  70-15 Oct .71 
t o t a l  - period 

* 
Excluding EXFOR t ransmissions 



CJD Progress Repor t ' f o r  year ending October 1971 

During the  period i n  quest ion,  the  Centre has published B u l l e t i n  of 

t he  CJD No. 6 and a l s o  Col lec t ion of Abstracts  No. 10. Number 11 of 

t h i s  series i s  now being prepared. A t o t a l  of 51 sets of CINDA cards,  

involving 665 l i n e s  of b ibl iographic  information, were sen t  t o  Vienna. 

The number of reques t s  f o r  information t h a t  w e r e  met w a s  57; 9 of these  

were from .abroad. The f i r s t  CJD EXFOR tape has been revised and a second 

one has been prepared; both a r e  on t h e i r  way t o  Vienna. The second tape 

conta ins  8 major e n t r i e s ,  one of which i s  from the  recent  May 1971 Kiev 

conference. 

'The most noteworthy advance i n  the  Center has been the  i n s t a l l a t i o n  

of a dedicated computer, an M-222, which i s  now being prepared f o r  use. 

A B r i t i s h  Plessy magnetic t ape  un i t  is  being i n s t a l l e d  f o r  use with t he  

computer. Two programmers, i n  cooperation with Moscow S t a t e  Univers i ty  

and o the r  i n s t i t u t e s ,  a r e  preparing a FORTRAN t r a n s l a t o r . .  , Unt i l  the  

tape  u n i t  is  i n  operat ion,  our cen t re  w i l l  have some d i f f i c u l t i e s  i n  

t r a n s l a t i n g  information from Western t apes  i n t o  Russian and v i ce  versa.  

That i s  why only t h e  most v i t a l  da t a  a r e  being w r i t t e n  on our t ransmission 
. . tapes. 



NNCSC Progress Report 

1. Introduction 

For the past year the NNCSC has continued its work into the three 
major areas: compilation, evaluation and computer application. 

The NNCSC now has in operation a graphical display run on a 
PDP-15. A new computer room has been co-iileted adjacent to the 
centre. 

3. Compilation. 

A binary library for the CSISRS data system has been created 
and is in operation. A retrieval system, parts of which have already 
been implemented, is being developed to operate on the binary version. 

The translation of SCISRS-I data to the EXFOR format has been 
completed.. The physics checking has been completed for Z = 88.- 100. 

BNL-400 Volume I1 has been published. The policy concerni1:g 
future publication of BNL-325.i~ being formulated. 

We have begun urging experimentalists to send us data.in the 
CSISRS format, and have been .having much success, with at least four 
major data producers adopting our format thus far. 

Code for checking data in the EXFOR format are in' operation. 
In the paat year four EXFOR transmission tapes have been sent out. 

4. Evaluation 

A preliminary third version of the Evaluated Nuclear Data File 
(ENDF/B-111) has been distributed to the Cress Section Evaluation 
Working Group. It contains 5090 more evaluations than ENDF/B-I1 largely 
due to the inclusioa'of files. for individual fission product nuclides. 
The new library also  contains photon production and interaction data 
for several nuclides. The neutron data has been processed through a 
preliminary version a2 PSYCHE, a physics checking code. A review . 
of these preliminary data and the approval of data for wide distri- 
bation took place at a CSEWG meetin&~ec.embmbe 1-2, 1971. 



Agenda item 11.2 

Recommendations to NDS relevant to the four centres from Nuclear Data 

Committees, Steering Committees, scientific meetings and other bodies 

A. Consultants Neeting on Nuclear Data, Vienna, 14:18 December 1970 

This meeting was held between the staff of the NDS and Drs Popov 
and Zelenkov from ~ ~ ~ . u s s R .  The meeting discussed a wide range of 
topics and the results &re summarized in NDS Memo 144, The main item 
of 4-Centre interest which was reiterated was that the EXFOR format 
should undergo no further modifications, 

B, Meeting'of the IAEA Working Group on Reacto+ Radiation Eeasure- 
ments, Vienna, 19-21 April 1971 

Upon the recommendation of this, working group NDS is shortly to 
prepare a status report on neutron cross section data commonly used 
in reactor radiation measurements and investigation of irradiation 
effects and to submit it to the next meeting of th.e Working Group 
in June 1972, The data concerned are thermal capture and fission 
cross sections, capture and fissicn resonance integrals, energy 
dependent and fission spectrw, aversged (n,p), (n,a), (n, f) and (n,nV ) 
reactions for selected nuclei, The help of the three other centres 
will be asked for providing NDS with experimental and evaluated data 
on these reactions according to specific requests to be sent out soon. 

C, IAEA Panels on Pu-Recycling; and Reactor Burn-up-Physics, Vienna, 
June and July 1971 

Two IAEA Panels on Pu-Recycling and Reactor Burnup Physics took 
place in June and July 1971, which expressed in their recommendations 
certain data needs that should be compiled by the 4 Centres with high 
priority, These are: 

1. The IAEA thermal fission data review should be continued and . possibly extended to other Pu-isotopes, mainly Pu-242 and Am- 
isotopes, 

2, Fission-yields, not only for thermal neutrons but especially for 
fast neutrons, and variation of fission-yields with neutron-energy, 

3, Thermal cross-sections of fission-product nuclides, 
0. 

4. ~Energy-dependent cross-sections in the thermal range are needed 
r 
for Am-241, Am-243, Cm-242, Cm-244, Pu-238, Np-237, U-236, 

Y 



( ~ ~ e n d a  item 11.2) 

D, Fourth I N D C  Meeting, Bombay, 12-16 J u l y  1971 

The major r e s p o n s i b i l i t y  f o r  the  coordina t ion ,  compilat ion and 
product ion of t h e  world r eques t  l i s t  (WRL) RENDA h a s  r e c e n t l y  passed 
from t h e  EANDC S e c r e t a r i a t  (ENEA) and CCDlJ t o  t h e  Ih7)C S e c r e t a r i a t ,  
i.e. IAEA/IDS. Consequently, NDS submitted a proposal t o  the  last 
I N D C  ISeeting i n  Bombay concerning the  o rgan iza t ion  of t h e  W R L  opera t ion  
t o  come i n t o  e f f e c t  a f t e r  t h e  i s s u e  of t h e  f irst  f i n a l  WRL RENDA, i , e .  
a f t e r  end of 1972. Th i s  proposal  was d iscussed  and, with  some minor 
changes, approved by IhTDC. A s  it involves  sugges t ions  r ega rd ing  f o u r  
c e n t r e  coopera t ion  f o r  t h e  p repa ra t ion  of r e g i o n a l  inpu t  t o  RENDA, t h i s  
document i s  s e p a r a t e l y  a l s o  submitted t o  t h i s  Four-Centre Neeting f o r  
d i scuss ion  under i tems 111.4 and V I I  of i t s  agenda, 

During t h e  INDC meeting the  ques t ion  a rose  whether f i s s i o n  product 
d a t a  should be included among the  da ta  t o  be compiled by t h e  f o u r  cent res .  
I n  p a r t i c u l a r  E, Rae agreed t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  of inc luding  
t h e  Harvel l  f i l e s  wi th  f i s s i o n  product y i e l d  d a t a  i n  t h e  f o u r  cen t res1  
d a t a  f i l e s .  I n  view of t h e ' r e c e n t  i n t e r e s t  shown by Obninsk and, i n  
view of t h e  genera l  urgent  i n t e r e s t  of r e a c t o r  des igners  i n  those da ta  
it i s  recommended t h a t  t h i s  sub jec t  be taken up a t  t h e  Four-Centre 
Meeting ( i tems 111.2 and IV.8a of t h e  agenda). For t h i s  purpose NDS 
h a s  prepared a  pre l iminary  propossl  f o r .  t h e  c l a s s i f i c a t i o n  of f i s s i o n  
product d a t a  submitted i n  a sepa ra te  document t o  the  meeting, Liskien 
r e c e n t l y  met f i s s i o n  product s p e c i a l i s t  and compiler E,A,C. Crouch 
from Harwell, respon6ib le  f o r  t h e  above-mentioned f i s s i o n  product d a t a  
compilat ion,  who promised, by February 1972, t o  submit t o  t h e  four  
n e u t r o n ' c e n t r e s  a more thorough c l a s s i f i c a t i o n  scheme of f i s s i o n  product 
data .  Th i s  w i l l  be  d iscussed  a n d  compared with  NDS' proposal  and a re-  
s u l t i n g  combined proposal  be submitted t o  t h e  c e n t r e s  a t  a n  appropr ia te  
time i n  1972, 

E. IAEA Consul tan ts  Meeting on the  S t a t u s  of Pcompt mssion Neutron Spectra 
Vienna, 25-27 August 1971. 

The consu 
t h a t  both  t h e  - 
spectrum of 2 

. I t a n t s  meeting on prompt f i s s i o n  neutron s e c t r a  recommended 
r s p o n t a n e o u s  f i s s i o n  spectrum of 2 5 2 C f y a n d  t h e  r f i s s i o n  

35U below 150 keV i n c i d e n t  neut ron  e n e r g Y J b e  regarded as 
s tandards .  T h i s  was, of course ,  t h e  n o s i i m p o r t a n t  one of t h e  recommen- 
da t ions .  Other recommendations of i n t e r e s t  t o  t h e  c e n t r e s  are p a r t i -  
c u l a r l y  t h e  r eques t s .  f o r  new d a t a  as fol lows:  . 

- Improved a b s o l u t e  f i s s i o n  c r o s s  s e c t i o n s  f o r  2 3 8 ~  above. 0.5 MeV, 
235U above 100 kc7J and-. 239Pu above,  10O0.keV, as wel l  as i n e l a s t i c  
s q a t t e r i n g  d a t a  'czA 238U. above 1.5. &lev. These d a t a  a r e  needed f o r  
t h e  i n t e r p r e t a t i o n ,  o f  i n t e g r a l  measurements, a s t h e  meeting f e l t .  
t h a t  e x i s t i n g  d i s c r e p a n c i e s  cannot b e . r e s o l v e d  by  improvements 'of 
d i f f e r e n t i a l  data.., a lone.  , '  . , .. , . '  

. . , ,  , ,  .' - , . . . . ._ , ., , ,  , - I n t e g r a l  d a t a  ' on, f i s s i o n  c r o s s  sect i 'ons  'of 2 35U'. and 238U i n  s p e c t r a  
. , , .  , of t h e  t v o  s tandards .  : , . , , . .  



- The age of 252Cf f i s s i o n  neutrons t o  Indium resonance i n  H20 
from a  point  source, 

6 - ~ i ( n , a ) ~  c ross  s ec t ion  and t r i t o n  d i s t r i bu t ion .  

The meeting made a l s o  these  observations: 

- The Maxwell d i s t r i b u t i o n  i s  not always s a t i s f a c t o r y  t o  represent  
the  spect ra ,  

T e r r e l l ' s  formula f o r  ~ ( 3 )  has l imi ted  v a l i d i t y .  

- It is des i rab le  ' t h a t  i n  measurements the  neutrons can be 
s p e c i f i c a l l y  i d e n t i f i e d  a s  being of f i s s i o n  o r ig in ,  

- It is a l s o  des i rab le  t h a t  measurements cover a l a rge  energy range, 

Of p a r t i c u l a r  concern f o r  the data cen t r e s  a r e  -the recommendations 
regarding da ta  and other  information from those measurements which a r e  
s t i l l  i n  progress,  Reference w a s  made t o  the  data  cent re  of t h e  appro- 
p r i a t e  se rv ice  a rea ,  Copies of a l l  irzformation w i l l  a l s o  be sent  t o  
t he  Nuclear Data Section, which is going t o  review a l l  t he  new da t a  
again,  i n  some near  fu tu re ,  The importance of submit t ing complete 
information was emphasized, The following items seem t o  be of p a r t i -  
cu l a r  i n t e r e s t :  

- ca l ib ra t i ons ,  p a r t i c u l a r l y  desired is  the  use of a con t ro l led  
monoenergetic neutron source, o r  of another  method with equivalent  
accuracy, such as associa ted  p a r t i c l e  counting o r  manganese bath. 

- cor rec t ions  applied t o  the data ,  

- e r r o r  ana lys i s  ( t o  a  considerable d e t a i l ) .  

- "a de t a i l ed  technological descript ion" of the  apparatus and 
i t s  environment, Some pa r t i c ipan t s  pu t .  g rea t  emphasis even 
on 'a  p i c t o r i a l  representa t ion  of the apparatus. This r a i s e s ,  
of course, t h e  point  of the  cent res1  p o s s i b i l i t i e s  t o  serve as 
deposi tor ies  f o r  graphs and s imi la r  forms of information. 

F, I A E A  Panel on Xeutron Nuclear.Data Evaluation, Vienna, 
)O Aums+v - 3 September 1971 . , 

The recommendations andobserva t ionq  o f t h i s  Panel were, i n  t h e . .  
laqge, d i rec ted  e i t h e r  t o  the  Agency o r  t o  t h e  na t iona l  I n s t i t u t e s  
whTch develop, maintain and/or use the  major evaluated neutron d a t a  
l i b r a r i e s .  Those recommendations of d i r e c t  o r  i n d i r e c t  relevance t o ,  
some of the  Centres e s s e n t i a l l y  a l l  emerged f rom- the  repor t  of t h e ,  , '  

Sub-Group which d e a l t  with t h e  "Est~bl ishment  ofmcomputer L ib ra r i e s  . ,  

of Gvaluated Data and Associated Computer ProgrammesH. D r ,  P e a r l s t e i n  
who w a s  t he  Chairman; o f .  t h a t  Sub-Group, w i l l  repor t  on the  r e s u l t s  o f .  
t h a t  Sub-Group when we d i scus s  Agenda Item VI.2, , . . , .. 



(dgenda item 11.2) 

G o  Second I A X A  Panel on Neutron Standard Reference Data 
Vienna, 2 0-24 Xovember 1972 

This pane18wil l  l a y  p a r t i c u l a r  emphasis on a discussion of t he  
discrepant  f a s t  f i s s i o n  data  of 235U. For t h i s  purpose, and a s  a 
baa i s  f o r  the  discussions,  NDS w i l l  prepare a review document on 
235U f i s s i o n  data ,  and the  he lp  of t h e  t h r ee  o ther  cen t res  w i l l  be 
asked i n  due time t o  provide, upon s p e c i f i c  request,  235U f i s s i o n  
and e,g. r e l a t e d  r a t i o  data.  

H. IAEA Symposium on Collect ion.  Compilation. Evaluation, Indexing 
and Dissemination of Applied Nuclear Data. e a r l y  1 9 7 1  

This Symposium w a s  recommended by INDC and found t h e  approval of 
t h e  Agency's S c i e n t i f i c  Advisory Committee at  i t s  meeting i n  December 
last  year. Because of budgetary reasons and i n  order t o  hold the 
Symposium c lose  i n  time t o  t he  meeting of t he  In t e rna t iona l  Working 
Group on Nuclear S t ruc ture  and Reaction D + t a ,  which is  supposed t o  
meet i n  zbout annual i n t e r v a l s ,  a da te  e a r l y  i n  1973 seems t o  be 
favourable. So f a r  no arrangements have Seen made f o r  t he  symposium, 
Time, place, agenda topics ,  i n v i t e d  speakers, etc., w i l l  be discussed 
a t  the  INDC Meeting and a t  t h e  f i r s t  meeting of t h e  Working Group. 

I n  add i t ion  t o  t h e  Working Group's annual meetings, which obviously 
can only convene a r e s t r i c t e d  number of se lec ted  experts ,  t h e  Symposium 
could f u l f i l l  the  very important funct ion of br inging together  t he  
var ious  nuclear  da ta  groups from a l l  over t h e  world f o r  an extensive 
exchange of experience, g iv ing each of these  groups the  opportuni ty t o  
descr ibe  its programmes, aims, se rv ices ,  and achievements t o  the  o the r  
groups, and helping t o  bridge the  (anyhow a r t i f i c i a l )  gap between 
neutron and non-neutron da ta  groups. 

The programme committee f o r  t h i s  symposium is  still i n  the  s tage  
of formation: Havens and Schmidt from INDC w i l l  take p a r t  i n  it ,  a 
Soviet p a r t i c i p a n t  w i l l  soon be nominated, and it is expected t h a t  
t h e  IAEA Working Group'on Nuclear S t ruc ture  and Reaction Data a t  i t s  
first meeting, 13-17 March 1972, i n  Vienna w i l l  nominate one o r  two 
additionalmembers.  The comnittee is then expected t o  meet and t o  
develop i n  d e t a i l  t h e  programme of t h e  Symposium, so  t h a t  i n v i t a t i o n s  
t o  Governments f o r  p a r t i c i p a t i o n  i n  t h e  Symposium can be sent  out  soon 
af terwards,  s ay  around May 1972. 



Fpensa i t e m  IT 3 
?:?lo r eques t s  whst? ( A ~ s )  

Request o r  

ARC 

AUL 

BZL 

CHF 

CSR 

3GER 

HUN 

No. of Requests Request Subject 

bTS eval .  Lib. , docnme~t  s 

Ksn;lt, - C r e t r . ,  UI( f i l e ,  - F i s s  

UK & BCI.. , ciocupent s 

1 .doc - = Cinda tk Renda 

4 docs, UK f i l e :  EeOm - -  
5 docs . FFrod with T$T, ACT, HIR 

KOR 6 

POL 5 

RUK 4 

d-ocs h?)S eval .  Lib. , FProd with m m y ,  
- 9  

A l l  with XT, >?TI, Fa., Xg, P.bs, .- 
S T  S3L etc . . .  Cinda. r e t r i e v a l s  
(Csikai ) .  

P r o d  with YCI ( ~ e h e r )  

Draenev = -.- AUL ev. Lib. 
Boutermans = V fk X = @ I n  3c 13-41. 

Cinda ret?.  , many X wj.+h --. many, 'mir, - Itetha, Wzdknrni , Aat t r .n~s ,d i ,  
S r ikan t iah ,  Sztyeprakzsh, ~ ~ e r )  
Doci.iments, Kedalc .?: UK. - - 
OO3Li. - 5'F! with AES, E L ,  S I?~ ,D~IJ ,DI~ ,TC~T - 
f o r  Ren-David. 
062-064 wi th  NA (Che i fe tz )  --- 
Das+,a.r eval .  f o r  Yiftah.  
~. 

Cinda r e t r .  Pu f o r  Caner. - 
094 Pu eval .  f o r  Yiftah.  - 
many UK k ~eA2.k - f i l e s  (Chung) 
- - - - - . . - - - - - - 
040Zr - 049 I n  with lX3,E!2N,hF,Na ( ~ a k )  

020 C$ with NP, NNG, N A ,  DEL ( ~ c b i n s o n )  
0 0 9 ~ , 0 5 3 f  with D3L,SF,IJ ( ~ a r t . l e )  
0 1 5 ~  ,' 02-31 with DXL, D I N  (~al2.agha.n) 
063 '%-C66Dy wi th  ALL ( ~ i n d l e ) .  
Docu.ment s. 

016S, 020Pe, 059Pr, 064Gd with  T$T 
(~ussa . j .n )  

011 N 2 ,  02311, 026Fe, '031Ga, 0531, 064Gd 
with  SCT, P!e. (Islam)* 

F i s s  with NF & FRS - 
023V - 064 Gd with TGT C% DEI, ( ~ u s s a i n )  
documents 

034Ss, 040Zr, 042Ko with N 2 N  (~ecowsky)  
Cfnda ,  Cindu books 

a l l  Eedek ( ~ a ~ e a n u j  
040 Zr with TSL, 3'&, S i ,  RES, SIF:, 
AES. STF (3zpeanuf- 



Reques to r  No. o f  Reques t s  Request  Sub jec t  

TAI 

W C  

Documents - 
0251:n r r i th  S!~L,DZL,T$T ( ~ a r n z . ~ d )  
-09 ZU 11 DIN, SIN I I 

SZm DFL , SL, TOT + ~ J K  e v l .  I' 
a l l  BOL,tJK,I<dk ( ~ r o s s k o ~ f , ( P e 3 ) ) .  

a l l  Kdk 8 UK (~aastamoinen) 

document 

Cinda, Cindu books 
=$-with all ( ~ a i s i ~ )  

*) requests made when SF w a s  i n  area 3 (now in area 2). - 
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REQUESTS RECEIVED BY CCDN DURING 
THE PERIOD 1.10.70 - 30.9.71 

\ 

During the period under review the C C 9 N  answered 
254 requests: 43 of these were forwarded by NDS (Vienna) on 
behalf of  i t s  service area and of Russia, and 10 by NNCSC (Brookhaven). 

Types of request 

~ x ~ e r i m e n t a l  data . .. . . 162 

Evaluated data * . . . .  77 

References 

Or ig in of  the requests 

Austria 

Belgium 

Denmark 

Finland 

Francs 

Germany 

! taly 

Japan 

Netherlands 

Sweden 

Switzerland 

United K ingdorn 

18 (17 from Euratom centres) 

9 (3 from Euratom centre) 

14 



Explanatory Notes 

Comments on I I .c ,  I I .e ,  

(a) Experimental data  requests 
3̂1 requests/3 working days (average over a year),  See s t a t i s t i c s .  

(b) What data  asked: 

1) Reactor mater ia l  ( a l l  kind) ( f a s t  region). 

2) Threshold react ions  (n,p), (n,2n), ( n , ~ ) ,  (n,3n) .... 
(Standards, detectors) ,  

3) Exotic ( sca t te r ing  length, l e v e l  density parameter). 

(c) By whom: 

Evaluator, Experimenter, In.dustry, Chemist, Research. 

(d) For what purpose: (see (c) ). 

(e) How of ten: (see (b)) 1) -50% 
a) 4 5 x  

(f)  Standing requests: - 
For da ta  not  y e t  released. 

11.e 

Austria, Finland, Sweden, Denmark, Norway plus some b ig  data  s e t s  
i n  connecrion with recent da ta  (Cierjacks, Geel). 



Requests received by NNCSC 

Nine Month Surmnary of CSISRS Requests - 1/1/71 - 9/30/71 

The number of requests  f o r  da ta  received i n  the  f i r s t  three  quar te rs  
of the  year here a t  t he  Center a re  suonnarizedbelow. Both the SCISRS-I 
and CSISRS-I1 l i b r a r i e s  were queried; and output was sen t  t o  users  i n .  
the  form of e i t h e r  tape and/or pr in tou ts ,  and, i n  one case, p lo t s .  

Received Erom Year-to-Date 
Month NNCSC - M A  Other Total  - Total  

Jan. 

Feb, 

Mar. 

Apr . 
May 

June 

J u l y  

Aug . 
Sept. 

Data requests  i n  t h i s  time period have averaged 4 ISO-QUANTS per  
request ,  supplied on tape and/or pr in tou ts .  

I n  addi t ion a l l  da ta  transmissions have been sen t  t o  Livermore. 



Requests* for ENDF data for the period July 1970 to July 1971 are 
summarized as follows: 

Request Summary .- July 1970-June 1971 

1970 Month No. of Requests . . 

July 9 

Aug . 19 

Sept . 14 

Oct. 16 

Nov. 9 

Dec . 10 - 
77 

Form of Request 
Written ,- 81 
Verbal -- 79 

Origin of Requests 

U. S. Government Laboratories 
U. S. Industrial Laboratories 
U. S. Universities 
Foreign 

1971 Month No- of Requests 

Jan. 14 

-. Feb. 4 

Mar. 17 

Apr. 18 

&Y . 12 

June 18 - 
83 

Requests - 7, 
53 33 

*Data requests in this period included 121 transmissions of full 
ENDF tapes and 39 transmissions of selected materials. 



CSEWG Recommendation on Compilation 

of Nuclear Structure Data 

M. K. Drake 

June 7, 1971 

The Cross Section Evaluation Working Group recommends that s unified 
data system be established for the computerized storage and retrieval of 
nuclear structure data (sometimes known as non-neutron nuclear data). 
CSEWG further recommds that agreements be established for the free and 
rapid exchange of these data on an international basis. CSEWG endorses 
the leadership role ta:lcen by the Nuclear Data Section of the International 
Atomic Energy Agency for the promotion of exchange of non-neutron nuclear 
data: CSEWG also endorses a proposed effort by the American Physical' 
Society's Ad Hoc Panel on Nuclear Data Compilations to bring nuclear data 
files up-to-date. 

CSEWG wishes to point out that'there are many applied areas where 
nuclear structure data are important, These areas include evaluated 
nuclear data. for nuclear reactor design, radiation' shielding, dosimetry, 
reactor safaguards, and controlled thermo-nuclear reactor design among 
others, Some of the important data types are given below along with 
their area of use. 



Requirements For Nuclear Data Evaluat ion  

Data Type Use - 
Nuclear l e v e l  schemes ( e n e r g i e s ,  s p i n s ,  Neutron c r o s s  s e c t i o n  e v a l u a t i o n s ,  
p a r i t i e s ,  i s o t o p i c  s p i n s ,  deformation o p t i c a l  model and Hauser-Feshbach. 
parameters)  ~ a l c .  of o 

t o t a l 7  'el' 'nony 'n,n" 
doelldn, do / l d n  n ,n  

. .. 
--. 

Most Important I so topes  r-7 '. ! -. 
... 

I s o t o p e s  of  s t r u c t u r a l  m a t e r i a l s  (All: 
S i ,  Ca, T i ,  V ,  C r ,  Mn, Fe, N i ,  Cu, Z r . ;  
Nb, Mo, Ta, W ,  and Pb) 

Heavy i s o t o ~ e s  (Th-232, Pa-233, U-233, 
U-234, U-235, U-236, U-238, Pu-238, 
Pu-239, Pu-240, Pu-241, and Pu-242, 
Am-241, Am-243, and Cm-244) 

Nuclear masses,  r e a c t i o n  Q v a l u e s ,  S t a t i s t i c a l  model c a l c u l a t i o n s  of I so topes  of s t r u c t u r a l  m a t e r i a l s  ( s e e  
.neu$r-gn. bipdi-ng.ewr.gies.,. - l e v e l  iC.2 c -3 .,. . . .. --- .. . - . . .- ..- : C-. c ,  (3 --: v,;;qn>,;2*, , - -: ' .n ,Y , ?hi&-,. 'etc... above) 

i;2$e~?&t~,ty,!~~rJ%eter+, ~~,l.$,:~.u.+. ... .... l e v e l  . .  ...t-jc: .::: ,;:.:;: :: . ,  i k , J 4 . . G :  ki::3 :,:: .,..? r . ,: I. -. . -Isotspes,  . . . - . produced. . .. ,. ;.. by. . . .neut.ronl induced 
scheme d a t a  (Abov;) '. ' fkssion ' x . , . ! t ~ ,  , 

,.. ....td ,N.ucleaq % -; c lr. ,level . ::a/ schemes (above) p l u s  
c.,: decay, mod?s-..of ~ S e y 5 l s  :, branching r a t i o s ,  ,4 , ..& ? - . % u;,.. ??,& \..*'. L -  -. , - -. -:-. .r .. 

mult ' ipolar i ty '  of pl-iofons, m.ixing 
r a t i o s ,  l e v e l  widths  o r  h a l f - l i v e s ,  
i n t e r , n a l  conversion c o e f f i c i e n t s  f o r  
e l e c t r o n s ,  secondary gamma r a y  s p e c t r a  

.r.(;*.~ ng-u G-qon ,!ndu~.eced, . ;x.e .A..-.+ a c t i o n s  -*, 

:,s<;;,:.;.:: c : ; ; : : ;$ , ; c  ; .,:;<:,::,s:>, ;> . : - z : ) : : ; ;y2+  
. . 

. i ~ < ; y r . a : : - >  ,I;) , -b ; i> . , : .g .~&. .  ;::j- ~<j f .? : !  :..-. --: , . .,'.'."..'. . .  . 
'd.c, 5z>.. . - , -*  .,.. - - 3  ..-'. * - - , , . , ..& 2.: j- .::i:q .-; - 

L. !.:: : : : : : :-z! '  . .: ',! .: .: :: <.:. ,! ,~ <. 
- .  Evaluated . .  data. ,  on gamma,.rays p r ~ d u c e d  . . , , . : .. ., .- . -. * - #  ". . . . ? # -  . : : 

do (E ) I d a ,  and s p e c t r a  of 
n9x.y Y 

secondary gamma r a y s .  (Some nuc lea r  
model c a l c u l a f i o n s  of above c r o s s  

-- . ,se.ctio.n. . - . . ,..; 1 ... ty-pes).. . . ]  ..... . . I ,.:; : . . . -. - .. 
, . , . : ., -. .;; f. .- ... . . 

, . . I s o t ~ p e s  of l i g h t  elements  (He, L i ,  Be, .* , ..,. . .  

c':cBL,.- q,, N, , O',,,Na.,.la$ .M? i i l:7. .  , r:r: .....: . ;. . ' i  . 

I so topes  of s t r u c t u r a l  m a t e r i a l s  ( see  
above) 

i;-,'.? T L I ; :  ' 

:Heavy;, i s q  tope s, :,(U:235;,-: ,q.-238, Pu-239, 
" Pu-240, PU-241, and Pu-242) 



Requirements (con ' t )  

Data Type 

Nuclear masses, reac t ions  q -  
values ,  i sotope (or l eve l )  decay 
p a r t i c l e  energ ies ,  decay branching 
r a t i o s  +vs e x c i t a t i o n  ,energies .  

c e r t a i n '  charged p a r t i c l e  and y ,n  
c ross  , sec t ions  

~ a t u r a l  abundance of isotopes  p lus  
most d a t a  types  l i s t e d  above. 

+- Use - 
Evaluated a c t i v a t i o n  c ross  s ec t ion  da t a  Isotopes used i n  dosimetry de t ec to r s  
s e t s .  o r  f o i l s .  

Es tab l i sh ing  decay chain  d a t a  s e t s .  1s.otopes produced by neutron induced 
f i s s i o n .  

Evaluated neutron c ross  s ec t ion  s e t s  when Cer ta in  comrnon l i g h t  and medium maos 
inverse  r eac t ion  or charge-conjugate isotopes .  
sys temat ics  can be used. 

Used a s  bas ic  da t a  f o r  physics 
checking of the  ENDFIB l i b r a r y .  

A l l  mate r ia l s  i n '  the  ENDFIB l ib ra ry .  



Excerpts  from INDC(NDS)-30 

Re: Nuclear S t r u c t u r e  and Reaction 3 a t a  

I n  response t o  a nurnber of proposa ls  on t h e  t o p i c  of non-ne~ t ron  
nuc lea r  d a t a  t h a t  have been rece ived  i n  t h e  course  'of She l a s t  few 
years ,  t he  IAZ.4 convened a group of consu l t an t s ,  from the  298, France, 
t h e  Netherlands and Euratom  eel), i n  Vienna, 23-25 No-resbcr 1970. 
The t z s k  of t h e s e  consultantst~was~~.to~~~r.eview t h e  s t a t u s  of ~ x c l e a r  
s t r u c t u r e  and r e a c t i o n  d a t a  with  regard t o  i t s  compilat ion,  e v a l u s t i o a  
and disseminat ion,  The conclusions and reconmendations of t h i s  Con- 
s u l t a n t s  Xeeting a r e  contained i n  t h e  r e p o r t  ISDC (I?DS)-30, d i s t r i -  
buted March 1971, 

I n  sunimary, t h e  s t a t u s  r e p o r t s  presented a t  t h e  meeting deinonstrated 
a severe  shor tage  of manpower, funding and coord ina t ion  i n  t h e  e x i e t i n g  
d ispersed  z c t i v i t i e s  which has con t r ibu ted  t o  a de lzy  of data coverage 
of t h e  o rde r  of f i v e  years.  The p r i n c i p a l  recoanendation of t h i  s con- 
s u l t a n t s  group was f o r  the  IABA t o  t ake  t h e  necessary i n i t i a t i v e  steps 
t o  form a n  " I n t e r n a t i o m l  Working Group on t h e  Compilation, S v a l ~ a t i o n  

ri and Dissemination of Xuclesr S t r u c t u r e  and Reaction Data1', l h e  sug- 
ges ted  Terms of Reference f o r  t h i s  Working Group a r e  included , i n  the 
Consul tants  14eeting r e p o r t  INDC (NDS)-~O. 

I n  accord wi th  i t s  fundamental ob jec t ive ,  which i s  t o  work for 
peaceful  a p p l i c a t i o n  of nuc lear  energy, the  IAEA can d e a l  oniy  with 
those  d a t a  which a r e  of important  app l i ed  interes'?;.  Consequently, 
t h e  first most important  tzsk of t h e  Working Group w i l l  be t o  de te r -  
mine t h e  important  needs and p r i o r i t i e s  i n  'Inon-neutron nuc lea r  data" 
i n  v a r i o u s  a p p l i e d  nuclear  f i e l d s ,  So f a r  d e f i n i t e ' n e e d s ' c a n  be seen 
f o r  f i s s i o n  a n d  f u s i o n  r e a c t o r s .  There seems t o  be a r a t h e r  v a s t ,  
b u t  s t i l l  m d l y  r a t h e r  vaguely determined need i n  the  f i e l d  o f s a f e -  
guards. A more p r e c i s e  d e f i n i t i o n - o f  t h e  r e a 1 , n e e d s  w i l l  be  necessary 
f o r  t h e  v a r i o u s  a p p l i c a t i o n s  of r ad io i so topes ,  a c t i v a t i o n  a n a l y s i s ,  
e t c .  



. . . . L, Opening and rcrmocnoer.:an%a , , , ' 

. . . .  . . . . . . .  . . , , . . . I . .  

, . . I  . . 

2. OrgadicAti.oxt,: &ener,al datn'f&sope, ..ti$lboi the Uo-&in$ '~ro.up, ef C. . , .  . , 
I . .  I . .  . . . . .  . . . . .  

3. Xeeds in thc uacr commnitiea 

a) Status"of '&~uhrekb of' ricsd&; .kind j ' defit.h. ?sd form of the . ,  

d6de.Z informati;on; &st -results mrf c o n c l ~ & i o n s  
- ,  . . .  . . . . . . . . .  . . . _- I , .. . . ' . . . . .  , a  . . .  . ~ 

. . . , 
I - . '  . " 

b) . h i b r i t i ; e ' s ;  . . . .  ,i p a r t i c ~ l ~ v  high pri.brit-7: needs. 
- I .  . . .  , . 

a) Current .ntztu9 of .cio!npll~tion k5tivities inclcdiryq sscop.e 
--&':aeP3h"' bf iiox??.lcd daf& and. r'elat etl inforbat ion; level' . ,. 

, : : ~ f c c ~ $ ~ ~ t ~ r '  hce,- h\tailabl& o ~ ~ ' f f . ~ & n ~ ' ; f a - ~ e ,  of&. '. 

.( . m .  , . . . .  . . . .  ..: . - '.i - . , z  
. . 

, ' .  I . !  ,' ' . . I" . 6 

b) F e ' ~ ~ ~ i b i l i t y  of exlcncdi~i the collabtration 011 the collection 
o f  data and related i n f o r ~ . t i o n  frsa cxperi~e~;tal is t~i  

o)  Keeds f o r  agz-cenen%o on foraitto for exchmge of c o ~ i l e d  
data end relz%.:aii inforinzt:' on ponsiblo c v s  of i.qlemsntation 

a) Current o t  stus of e - ~ d u a t  ion v~orlr, il~cludi~g; n;uq)ot:cr, equip- 
ment ao4 f u n d s  ~ v a i l a b l e  for tha pwrocc. Qcs iz l  a- t tnn t j .0~  
should be given t o  those ph2sc3 of t).,:: cvalu?tion xozko, uhich 
aro the  ~ ~ c 2 t c s - t  "crcchss.icir1" cbstaclcs, ~ h i c h  z r a  pc:ca- 
t l a l  f i c l d s  of iii.p.prcvc~sritsts in n coupsrtitive e f for t .  

L) &a1uati.ion methods, criteria and d c c u ~ ~ ~ r . t c t i c n .  

c )  Fcnsibilit; of coriipnfiblo ccr.;~,xter foxbzato snd files fos 
evalustcd data. 



6. Rccoru;i3i1irction t o  tuthor'6, cclitors and jocrnal revierscrs re- 
gcrdizx rcquircmunts on content of pxblicz%ions on nuclear 
pbqsics e,qxrirc~n%3. 

7. Dialsonizntion; optilniza$ion of informaticn transfer bot>:eon 
. . . .  

. . . , ~ x c l o ~  d s , t ~  c&-&&se and . u i ~ i b ;  : ' 

. . . .  .. . .. : .  . : . : .  ............... 
2 

. 
. . 

..- - *-. ._. ..- 

. .  . . . .  ..... . . .  . . 8. Feasibi1it-j .: of:'a..tu~o&noutro~~: CIX31'. . - . ' 
. . . .  

. . . -  

. . . . - . . : :  ' ' 
. . 

. . . .  

9. 11 proerc& for longer-torm (~n::anirc ah iezst: a couple o r  ycmh) . 

k t i v i t i e s  of the liorking GFGU~,  to take fill acco~.~it of tho 
reconiecdstions of the Kc-v. 1Yd(0 Conot~ltsxLa :Eoctiw aa revised 

. . .  . - .  1 ,. . . - .  - 8 . . .  I _  ' I . .  
. 

at thia meeting. ... 
. T I ' .  .. . .  ( .  I . ,  . .  , 7 . , 

, . .  I " . . . . . .  . . 

, . . , 10. Sum~~~cuy of actio2;s and ~ ~ c c ~ m s i ~ d a f i ~ n s  

. . .  . ,  



It i s  recommended t o  the Directoc,,Gent?ral of the  IPXA 
t h z t  an In terna t ionz l  Norking Grour, on the i;ompilation, ... 
E v a l u a t i m  and Disssminzt ior, of Suclear Structure 2nd -re- 
ac t ion  ~ i t e b e  formed. The g a n ~ r a l  terms of reference of 
t h i s  group a re  suggested t o  be: 

- TO e s t a b l i s h  guide l ines  f o r  thi- compilation, 
evaluation and disssminstion of nuclecr s t ruc tu re  
and reac t ion  data ,  

- To review comgrehensively the s t a t u s  of ,  e.nd needs 
f o r ,  nuclcaz s t ruc tu re  2nd resc t ion  dz ta  and t o  
e s t a b l i s h  guidel ines  f o r  in t e rnz t ionz l  coordination 
of compilation and evzAuat'ion trork ad' t o  inves t iga te  
mezns f o r  providing dissemination of da ta  th3.t w i l l  
adequetely serve the  users. 

Specif ic  long-term objec t ives  of t h e  Working Group were 
suggested as follows: 

A. Compilation 

- To review the current  s t a t u s  of,  2nd needs f o r ,  
compiletion a c t i v i t i e s ,  

- To prepere recommsndations f o r  the  scope and depth 
of da ta  t o  be compiled (Including e r r o r s ,  ex- 
periment d e t a i l ,  e t c ,  ), 

- To t r y  t o  subdivide the  compilation t a s k s  among cent res  
according t o  physical  o r  geographical c r i t e r i a .  

- To seek t o  f ind  optimum w q s  of t r a n s f e r r i n g  in- 
formation ( f e a s i b i l i t y  of making compatible d a t a  
f i l e s ,  formats and index terms). 

, 

- To prepare recomenda.tions t o  zuthors, e d i t o r s  and 
journal re ferees ,  regarding zppropriate docwnent~.t ion 
of published o r  otherwise disseminated data. 

- To invest igate  the  question of the l e v e l  of menpower 
a d  funding necessary f o r  comprehensive implementz- 
t i o n  of t h e  compilation tasks.  



- To review t h e  current  s t ~ t u ' s  "-of, ehd' needs f o r ,  
evaluations,  

- To discuss  experience i n  2nd guidel ines  f o r  
evaluation. 

- To i nves t iga te  the  f e a s i b i l i t y  of compatible 
computer formats 2nd f i les  f o r  evzluzted date.  

- To study the f e a s i b i l i t g  of making ava i lab le  t o  
use r s  computer programs f o r  data handling; 

C. Dissemination 

- To inves t iga te  the  r e l a t i v e  usefulness  of d i f f e r e n t  
inform2tion medio such as monographs, primzry 
journals, review j o u r n z . 1 ~ ~  l a b o r ~ t o r y  repor ts ,  2nd 
m q n a t i c  tapes  2nd other  computer media. 



Symposium on t he  Co l l ec t ion ,  Compilation, Lbaluation 
8 

and D i s t r i b u t i o n  of  Applied Nuclear Data 

I. Nuclear Data Needs f o r  Applied Programs. 

.... A. F i s s i o n  1:ucleaq .Reactor.s. - ,  :.: ;:.:: 
B. Thermonuclear' ~ r i e r ~ ~ " ' ~ j s t d m s  
C.  Nuclear Safeguards 
D. Geophysiczl Appljca$iopq._!.. ..... . . .  ; . . .  . . . . . . .  .i..". 

E. Medical ~ p p l i c a t i o n s '  A .C 

P. Act ivs t ion  Analysis 
G o  Fracer S tud i e s  . , ,  . *:-, ,. \. i .. : . , . . 2:: , .  . > . ,,, .: : .:I :::.:;::ja; :..fly ::, . j i L  . 1.' .:: 1 

..!. ...-... . . . . . . ' " . . .  ;y ,:: . . .  ..............." , " .;, .t ... r : ; ,-; " ...-... ..:....... i . ' . '  11. Col l ec t i on  and ~oni'biiat*lori '~bf h i l e a k -  D&t& 
11.1 ' . . ...... . , . ; , -  2.: .,,,. a*:: ,; 1. . i' .i :;'.\ ...:i,j :..:!..).:. ;I.:. .-, 

A. C o l l e c t i o n  and" d & p ~ r ~ t i ' b ~ .  , . ,...; of ::. A T . .  Nuc.l.eake , 
t - . . ,: .... Dhta: ! ; :. ,ST: : : .- 5 f :. ..:: L' f o r  E'iseion Reactors " ' . 

B. Collection and Compilation of  Nuclear D a t a  on 
- 'I~icht Nuclei . , .  . * -  , ... ::? ., 

C . C o l l e c t i o n  and Compilat ion of t he  Da ta  f dr! : .~~e; . l : . r .~ .b ' ;~ . - - :~ :  
Nuclear Data Sheets  

* ,  . , . . t . ! . . . ; , , .  . ; . .  . : - . -  , , . . . .  * 1 ~. - .. . . .  , A . . . . .  .: -<.!..'! ! < '  

- .i:.: 8 For Fission Reactore&' ' "  ':'% 

B o  Nuclear Reaction Data 
C.  Cecay Schemes 
D o  Cornp~tsr  Aide f o r  Nuclear Data hba lua t ion  
E. Arranging t h e  Data i n  a usab le ,  convenient 

machine recoverable format 
F. B o t t l e  necks i n  Nuclear Data Bvaluation 

IV. Cooperative E f f o r t s  i n  Nuclear Data Compilation and 
Evaluation. 

A o  The I n t e r n a t i o n a l  Nuclear Data System 
B e  The Regional Neutron Croso Sect ion Centers  
C ,  S k n i l a r i t i e s  and Dif ferences  between Neutron 

D a t a  Compilation and Level and Decay. Scheme Data 
D. Pos s ib l e  Formats f o r  Compilation of  a l l  t ypes  o f  

Nuclear D a t a  

V. Dissemination of Nuclear Data. 

A. Research Journa l  Pub l i ca t  ions 
B o  Nuclear B a t a  Reviews 
C. Nuclear D a t a  Center Serv ices  
D. Posa ib le  Improvements i n  Dissemination of Nuclear Data 

! .  

E. CINDA and the Need for  a comparable Index for  Non-Neutron 
Nuclear Data 



, 
-3 ! ..+. C.heck of . .ClNDA aga,inst,.CCDN ,data i.ndex . . 
3 . . . . :  . . r : . ,  . , 

. . . ,  . . ~ L  ;. . . .  . * .  , . ,  . . '  , , '. , . . . : . . ,  : ,  (. ._. : , 1 . .  > 
, . . . . - . N ige l  Tubbs, January 1971 , 1 , .  , - :li . . 

9 
. . ,  . . I 1' 

? .  

.I . .  , . . . .  . . . . .  'i - . I  
. a  . . .. . , . . ,  , , 

* . . I . .  . . 

3 The check was undertaken i n  order to restore the data tags i n  
:? 
3 the 1971 C l  N D A  edit ion and .to,, provide :some eyide.nce of the .use- 
? fulness of C I  N D A  as .a-cu,mulative b a t a  ,index. : ~o ,we~e i - ,  the results 1 

of  this :check should be. useflil; t o  data.centres as we1 I as (hopefully) to , , 

f their, customers, and the purpose of this. note is..to explain exactly 
what -the output sent ou t  to the other centres means,, to show how. i t  , 

+ 
3 

8 
was obtained i n  order to make c lear  the -l imitations o f  the ;check qnd* 

i t o  quell any doubts about the-val idi ty o f  the results within these . . limits., 
'. \ .I The result of the comparison existsontape. as a merged,library of.: , .  '{ 

.I C l N D A  experim,ental entries and. data. index, lines plus l ink information,, -. 
i so that i t  may.. be poss,ible w i t h  on lysmal l  m,odifi.c,ations to,the data 

retrieval, programme (FEEDIN) to:make. .extrac,ts.from the ,m,atching ., , 

information i n  some other form which would be i ter - f i t  the working 
patterns of. each data centre: : '  , . .  . . '  , ! , . . .  . , ,  , I . ,  ( . .  

. . : . .  . ~3 : .  . , > 
, I  . '. 

' .  . , . : ,  

.. The comparison has also yielded,-a number o f  stat ist ics about the: : .  ., 

state of the data files relati.ve. to CI,N,D.A,: wh;ich..are,extracted .by a. . . . 

subroutine of FEED IN. For the present, .unti'l~..an appreci,able number, . .. . 
of data have been exchanged under,. EXFOR . .  th,ege statistics: . , give. a, : ; .  . . :  
reasonable first picture of the dat.~,:.which h.a.ve~,been,...cornpiled and of. , .  : 

what remains to be done. As k i t h  the presentation'of the matching 
information, i t  should n o t -  b e t o o  di f f icu l t  ,to, , . chang,e: the.,programrne 
to answer, .more specific. questions from the ,o,ther centres. . .  ;, . , . . , . . . .  _ . .  .. . , , ( ; , , . !  

111. Assumptions made i n  calculating statistics 

Iv. Statistics tables 



I. The logic of the check 

The block diagram on the next page shows how the check 
operation was done. The function o f  the programme set was to  select 
potential pairs o f  equivalent C I N D A  entries and grouped data index 
lines, to  accept feedback after .manual:+~checking o f  the l i s t s  o f  probable 
and possible C l ~ ~ ~ / d a t a  index matches, and to present the f i na l  
results as selective l i s t s  o f  information missing from either C I N D A  or 
the data files, plus statistics on the distribution o f  d a t a / C l ~ D ~  
matches and information for updating the data tags i n  CINDA. 

The basic problem i n  establishing equivalence between entries 
i s  t o  decide what information i s  needed uniquely to  define an experiment 
and then to retrieve i t  from both C l  N D A  and the data index, Because 
no strong format standards have been imposed on reference information 
i n  CINDA, the reference cannot be re l iab ly  retr ieved for use i n  a 
comparison, so that we are l e f t  w i th  ZA, Quantity, ~ a b o r a t o r ~ ,  neutron 
energy and first author's name as the only  easily manipulable clues t o  
equivalence. If a l l  these cr i ter ia  agree as between entries i n  C I N D A  
and the data index, there i s  a very high probabi l i ty that the two entries 
correspond, and indeed very few matches selected by  the programmeon 
these cr i ter ia  had to  be reiected by  feedback from the manual check o f  
the l i s t  o f  putative matches. However, a great many entries remain 
which cannot be so conveniently paired, and a fa i r ly  complicated set 
o f  programmes had to  be wri t ten i n  order to reduce the hand checking 
work to  a reasonable level. It i s  probable that wr i t ing the programmes 
and doing the hand checking for feedback took as much effort as a hand 
check would .have done: however, the presentation o f  the results i s  more 
f lex ib le  and the check can more easily be repeated i f  necessary i n  the 
future. About 15 physicist-days' checking work was required. , 

The check was i n  two stages, w i th  feedback after each.  In the 
f irst stage, sets o f  entries matching by  ZA, Q, Reference and energy 
range were considered as probably equivalent, whi le  pairs for which the 
energy range d id  not correspond were "possibles". In the second stage, 
"probables" were those pairs matching by  ZA, Q, Laboratory, energy 
range and first author, whi le  "possibles" fa i led to  match by one o f  energy 
range or author. The feedback operation fa i lssafe  - on ly  probable'matches 
are retained on the tape unless deleted, w h i l e  "possibles" must be exp l i c i t l y  
approved to  avoid deletion. Entries which have been matched i n  the first 
stage are not resubmitted for testing i n  the secondstage. The f i les for 
checking were split (by Z) i n to  six parts. 



C INDA/Data lndex Comparisons 

Part 1 : by  Reference, ZA, Q, Energy - 

CCDN Data Index C INDA fi le, as 
( f i l e  as used for at  Nov. 1970 
Newsletter 11) 

LADY X TIGER X 
format format 
conversion conversion 

+ selection Statistics 
for C INDA 

l e  / 

EXPT, EXTH and "work- 
type undefined" only 

Sort order 

1 : Reference 
2. Z A  (isotope) 

4. Data before C INDA 

Mixed C I N D A  + Data l ndex ,  ' 

f i les i n  common format ' 

. . 

. , 
1 L 

Check l i s t  - TIGER Y 
of "matches" .comparison . . .  . . .  

programme . . . . . . .  F i le  now carries 
match numbers', : 

1 ' :  . '  !inki,ng C l N D A  
' ., , . . . , . .  , , . . . 

I * .  . , .  . and dutaentr ies 
_ -  . 

1- 
. . 

\ T . . 
F . . I . ' .  

Feedback :., 
. . .  . .. , . , . 2 1 1  . . o n  cards . 1 . , . . ,  . , . 

, . -Z GETBACKI . . . . . . .  ' .  . I 
. . . .  . +.. (feedback) 

. . . . . . . .  . . . .  . . 
. . , . . .  ..>..&. 

. 7 '. 
. a . . . . . . . . . . . . .  , , . * - . .  , / . .  , , . .  . . 

, I  3 .  ~, '?.: - ,  , , , 1 (  . '  '. . a .  
, . :  .. , .,-, .. . . . .  . . ?  ' 

1 

~ i x ' a d ' f i l t i  how . - '  . . .  . . . . . . . . . . . . . . . . . . . .  *.I  ..... -, .. . , .  . . ._.  .,,. t .  , 
. . ,. .:,?I ; .  , - .  

. . . .  .... carries on ly  . . I. 
I , .  . ' 

2 :  i '  

see next' page-, . . . . . .  accepted . , -_ ,, . I - ., . .... 
match numbers 



- 3 (a). - 

. . , . ., ... -.. . . . . . . . . . . .  . . . . .  '. _.:.. . . . . . . .  . . ! .  ' . . . . . . . . . . . . . . . .  ".. _ . . . .  

Part 2 : by Laboratory, ZA, Q-, Energy, Author - . , ., . _ .  I '  
..I ;. : :,- -' : . , . .  . a , . .  

. ,  - .  9 t . . . . .  

....a. _ .. 
I ..-- . . . .. 5 

' . .  

. . 

Sort order, 

1 . Laboratory 
2. ZA 

, .  , . 3. Q 
4. Data before C I N D A  

,. . 

. File now reorde+d . . 
, . I i for second comparison 

. t 4 ' s  , .,',, ', . . . . . .  
. . .  

I I . . 
I , ' ,  : . . 

. . . . . . .  

: . _ . .  . . . . .  

' :  This comparison concerns 
only those C I  N DA + Data 

: .  . : .  lines not already matched 

. . , .  , 

. . . .  
' , (feedback) ) . .  

Mixed f i le with match numbers 

, ,  . .  , "  

. . . . .  

List of data 

. " 



1 LADY X : Transposes the data index lines to the  common format 
> : ,  . . . &f +-hk- &ii&d.:"c'I NDA/d&td file irsed in the, cbmDarison . 

. . . . . .  ,. . * . . . . . . .  
Translates :thti'cross-section 7quan'tiiy:to, i t s  ~ l ~ ~ ~ . e ~ u i , i ; a l e n t a n ' d  . . adds a' . '- 
 compressed^ iife;&n'=e. :keyw&id .f6r .us& i ".ief&iinc'& cbmpariion 1 blanks. . . . . . . .  . .  8 & :.,; . . and non-alphameric characiers 'are 'ell minated; so ihat 'thereference i s  , 

. ' ' ,  

"crushed" to  the lef t ) .  
, . . . . . . .  I , .  . L  ., . . . . . . . :  . a :'. -' . , i . .  ' .  . . , , ? , ,  < .  

. . .  . ~' 

. . . . .  
2. TIGER X : Counts various statistics for. the CINDA file; selects 

entries wi th worktype EXPT, EXTH or unspecified, and 
transposes them.tto the. co'mmon;:format,i . .To the C.1 N DA entry i s  added a 

transformation of the ZAQ information, a compressed reference, keyword 

and the . . neutron , .  ; I  . . energy . . .  . limits. I _  _ expressed .. : ., . i n  E format. 
I .  . # . a ( .  . . . . . .  , , 

3. IBMsort-merge!.,util.i.ty .produ,ces t h e  . . <  common , : f i le  ordered by : . , 

, .  . . , . :. ' . . .:, >.,, , : :  , .  . ;  r ' ,  ' . , I.,,:,, , :  * , 1 
, . $  . 

I Reference keyword reading from"ihe le f t  
. . 
11. . . , ZA and ClNDA.equival-ent . . . cross-section '. . .  quantity 
... 
I I I. Data first, then.: C.INDA. entries - . ' . . . , 

4. T1GER.Y . . .  : . C h e c k s  .. i l .  for . .  each , C INDA . , : . .  entry whether thare exist data 
. .  / . .  . . . . .  . ; -  .. . .  index . ~ , i n e s . w h i c h . ~ a r ~ , ~ r . o b ~ b l ~ . o r  . # .  . ,  . . .. .. . . mbtches to it. 

. - , , . '  . , .. -. , , .  . .  . . . . . . .  . . . # 

, . - . I  I , 3 .  . . . . .  ",i:, . . ,  . . . ', " . , . . . . .  
Probable - - - - - - - - .  : ; .  O n e  . . . . . . . . .  or more data ind& li',n,es,,m&c,h the C lNDA entry. by . . : '  . . . . . . . . . .  , . 

; -J-~. , .  . , Reference key.wprd, ZAQ . . . . . .  .energy [anie.   he same . . .  . . 
arbitrary match' n;mb& >I 0.000 i s  assigned to a l l  these records. Any 
possibly matching.dgtq entries in: the . . . Ref,ZAQ .I group r.ece,ive a match .. . L' 

n umb6Sr 47$&<~<5000.,. # .  . m . . . .  . : . . . . .  .: . . . .  . . .  
I .  

. , , . ',, , . . 
. . , . .  . . .  . . 

Possible : One or more data lines.ma&h C - ~ N D A ' ~ ~  '~eference , Z A Q  
----1-1 

' . o n l y .  . . , A  match;number . ,  above...50OO . a ,  i s  : ,  assigned , .  .. . . . . .  
. 6 . ' . ,  , \  

Energy matching cr i ter ia 
. . . 

, : ! .. ' . . . . . . . . . . . . . . . . . .  . . .  . . , .  , . , . . . . . . . . I . . .  . . . . . . .  . E c . . . J .  1 . :  ..;. , . '  

C INDA.and data. ,energ,i:es .(ri"rneric,al , , . . . . . . . . .  . ,  :. . , , .  , 017<7<1 ,3.;  . . . 
E D‘ , 1 

upper and lower l imits for both files) : ... . .! . + ,  . 
'for ~ ' m ' i n  and E''mbx. 

C INDA lower l im i t  only given:: . . - . I  . , . ~ ;. ED m in  = ;ED max , . . .  
'Ec i i n  ' 

, .  . .  . - , . . . ,  ond,,Q,7SED . 
,, m in <I , 3  

- -  . . . . , . . , 

Alphabetic C INDA lower l im i t  : Equivalences 
4 . , 

- EC min ED min = ED max 

, .  . . z . ;' COLDr THR, P I L E ,  = . . 2.5E -02 
. . . I .  . _  . , . , , % , ' .  

SPON ,,= . . . 0,OE 00 
FlSS = 1.OE 06 

CINDA energy blank : N o  energy match possible 



For the hand check carried out on the possible matches i n  the l i s t ,  
a pair  was considered to match i f  there was an overlap i n  the energy 
ranges o f  data and C I N D A  entries and i f  i t  seemed clear from other 
information that the entries referred to  the same work. 

5 

5, GETBACK1 : Compares numbers input on cards w i th  the match 
numbers on the tape. 

I . Numbers >10000 remain unless matched b y  a number 
from the card input 

. - 
11. Numbers between 5 and 10K are deleted unless matched 
..- 
111. Numbers <5000 are deleted unless matched. I f  matched 

they are replaced by a corresponding number >1 OK. 

6. IBM sort : Reorders the common f i l e  b y  Laboratory, ZAQ,  
Data before CINDA,  and E min. 

7. AFTERGETBACK : Selects a l l  sets of data lines w i th  common 
Lab, ZAQ for which one or more C I N D A  entries 

exist i n  the same Lab ZAQ, and writes each type in to  an array for 
pairwise comparison between a l l  members of the two arrays (entries 
w i t h  match numbers >0 are excluded). Match numbers are assig.ned : 

. 
i . >10K for a C I N D A  entry and the data matching i t  by Lab, ZAQ, 

energy l imits using the same cr i te r ia  as TIGER Y, and the first 
four characters of the author name; 

ii. <5K for pairs which match by Lab, Z A Q  and one of  the other 
c r i  terio; 

... 
111. 0 for a l l  other numbers o f  the Lab, ZAQ group which contain 

no further matching information. These remaining entries were , 

pr inted out for manual scanning. 

8, GETBACK2 : A variant of  GETBAC K1. 

- ' 

1. A l l  match numbers >5K are retained unless speci f ica l ly  
entere!d on cards, 

. . 
11. Pairs o f  numbers are read from cards. A first number 

matched on the tape i s  replaced by the second number 
of the pair, which i s  then kept. Numbers <5 K on the 
tape are erased unless matched i n  this way. 



9. FEEDIN : Counts ClNDA entries according to whether or 
not they are matched, and how, and prints out 

those which were notmatched. The serial numbers of a l l  newly 
matched C l  NDA entries on cards for adding data tags 
v ia the existing COL 80 programme. The programme also counts 
matched and unmatched'data-index lines, and groups them together 
as "CINDA equivalent blocks" (one C lNDA . . entry for Q =RES 3 can 
have many corresponding data lines). Dtimmy ClNDA entries are 
prepared for thosk blocks which have not been matched and written 
on tape for later punching-out. 

II. Output from the check 

I .  Entries missing from CINDA 

It i s  expected that C lNDA should be more complete than the 
data f i le. While t h i s  i s  certainly true, the check shows that there 
i s  more information missing from ClNDA than ought to be. The l i s t s  
of dummy CINDA entries are the residue of data index lines which 
could not be found i n  CINDA, and the contents can be broken down 
as follows : , 

1. Entries genuinely missing from CINDA.  Some of the infor- 
mation may i n  fact be in the file, under references which are 
different but equivalent, or hidden by equivalences such as 
U =  u~~~ and m c t = a ,  y,' or may have failed to match 
because of mistakes in  either CINDA or the data (a frequent 
mistake i n  the data f i le  i s  to enter data under the Z,A of the 
compound nucleus)., 

8 

1 1 .  Entries i n  C lNDA as second cards. The format of secondary 
references i s  not well defined, so they could not be included 
i n  the tests. 

iii. Entries, which do appear as first cards i n  ClNDA but which were 
not found to match because not enough information was accessible 
(e.g. Lab = blank i n  CINDA plus deviant reference format, non- 
standard or country abbreviation for the Lcb in the data index). 

: For laboratories in  the CCDN data service area, about 45% of . . .  , 

the "missing' entries were i n  fact found i n  c IN DA, and the remaining 
55% of dummy entries should be merged. :.The credibility of the l i s t s  
of "data-bearing . C lNDA . .  .. entries ..  missing from the 'data f i le"  i s  somewhat 
reduced by this . . of  ix i tches .h issed . .  . because . , .  of (ii) an'd (iii) : 
above, but ihe effedt of thik';h&ld not be;,exaggerated: i f  the 45/55 
rat io holds for other service areas, only 1 1% of 6ntriei i n  the l is ts  sent 
ou t  todata  centres are: a l readyin ithe data file. , 

. . : . ,  . .  , . : & : . <  . - , :  . , ' ., . , 



Note that a match i s  recorded i f  any data %at  a l l  from a C l  NDA 
entry appear: ; i ~~F :~h~P~ta : :~nde~, i~~ , thg t l f~~ . .  many: .C!NDA entfie.~, . - !..L-!. -w.i:th : , r.. i -. .-. ... .. ... 
data tags ...: .,. .the c;;-# data : : : , I  :I:..;; may,* ; . . . .  be,; . . .  incpmp.lete..;. %. , .. ..": . -  . . .  , , i  .. , .. , , is .... .. ! , 

I 
. . .  r .. > . :  . ., .:;;+:.,,; -::.., ;; .::$. .  ., ' ,,, ,-. : ? c .  ;-! ' &  :! .,? ;.,.;: ;-: - 

...... 2 .  IEXP~~ . . . . .  'c;nd ..rniSing from. the data ,  i-ndex, ..-- , , s ;  .- . . . .  I . -  1 .  I - , , ,  .- . . t C  - ' t  ' .*:; .-a . ,:,,-;,..r. ,.-.-:-;,. ik::*\ !:'>"? ;y-.iT .:;:.>.; ; .;* -:, \- . . . . . . . . .  
The a : 1 t .  .: ...... lo.?? l ,::a.J ists..bf. . . . . . . . .  C J  N ~ A .  .- ... entries . . .  fpr ...,.... -u,?aod..ed. . , 2 . A , . . . <  . exkeirmen :-!; -,,;-;-;I;:,.; tal' ...;:; wko.$ ... -. ., . i .. ..... 

... .... ... contai n ,.four-,txpes. of entry- :  . ,. .. .. . .. . .. . . .  ... ...* . . . . .  .- .r .i 6- , '  ..- .a. $ ; ' ; . .  . . . . . .  , ,. '. ; -; ! : , f! ; {; -,2 ,,; ;. .:. ,!,, : ': ->,. L , ! !  .' c , . .  . ;  . . : : .' i.,: 
' .  ,.-, I .  ,> .. ; a -: ,-; -; .: ;."- " .  ' . : ! ‘ . - . . .  -' ;: : . , , , : , . ; , - :; : *,. . -' , :. ~ ' ~ - . . , .  ,.> b., :I :,, :,, ;; 

(a) Entr iq~,  ! - ? , T I .  for . . ; . -. - . . . . ,  "6. : . .  l$b@i.:iory' . .  . . . . . . .  : . . .  :? .,?, :: i . . . . . .  is:cbded,,+,and&ntries c .., ,. , -:. t .< -. :: .: ; for , , 1,::. ~ h i c ~ . , .  .. :- . <. , : a.:p ,-! .: ,.; 
no worktype i s  given: i n  practice these.. two..categor~es .colnc,lde 

Q , , . * i . r ,  - , . ,  \ -. \ . , . < . i i J . . :  ,..:;:> , , . . : r  . . J ! . ;G . ; 'T ;~ . . ,  

From statistics covering a i l  C I N D A  entries for which the worktype i s  
given, we f ind that two-thirds f a l l  i n  the categ9r.i.e~-,EXl?,T. ,,.- . , ,!  -. % :. ,.,.:.$ !; and .: i..:: exrn. A ,i ..-! 

,, i , :. 
It i s  reasonable to suppose that about the same--rat io-~1~~l i~es- in- the-~rest  
o f  the fi le. Likewise, a check on the origins-of ,.., ,. . . . . .  :? a,sample ..$ . .  1:'; : .. ,! I r;:, of.entries ; : t i  . .  . {  . 

( i 

laboratory i ,,formation jves the-resu.lt : ... . . . . . . . . . . . . . . . . . .  -.----.-. .. .....-.... 

' . I  
. ,  .. .... ........ . .. . . . . .  . . .  :_ ,, . , .,': .! ,-$ ,.. .,: ,J .. 7. . - 8 .  

Sample. : i ; . . *  1 ) .  
;-, , ,? q : ' ,, j.<. :. .: ., i , *: .: :;; . -. . , . . .  . . .  .... 

- *-I U. S..:,+ Caiwqda.. ., :, - : CCD N ;area, : . .N.~s area,,: * . ,  , .. u USSR:' '~~o,n= id . -  : #..' !. ... 
total .' 

, ; - 
(b) Experimental information missing from the data f i le. Of-COU~S~~", ' ; ' .  

not oil these references w i l l  . . .  c.ontain useful numbers, but i t  does 
.... : '..) , . 4 "  . . .  , -  . , ; , ;  $ ? .  .. .; . , . ! , ' , . : ,  >. a . * ) : , ' : .  

i .  . , , . . . . .  seem worthwhile: ~o'look..: . .  ; .  
, .. . . . . .. ,, ) z  . . . . . . . . .  ,,; ,. . . '  . I : - : - . . . !  . . . . a .  :>::: K.r.7 ! $ !  , \ . - .  . . .  " *  . . - . ,  ?, :.:: t ,  r,;;:l$ ; i . . , :  ::.>7- 

Two posqibl_e cause>,-qf,,errpr . . . .  ,.exist: . :qbput..l ,.. 1% ,,qf.th.?,?s e."t;iehhav:e: 
been coded :but- were ~. ..notfpund . . . . .  ". .. i n..th,e-~check;~.~-pnd,,~om~~reduiudancy: ....... ( ,  L . 

I.. I I I *  ' rt. -L'LL ----. ... -..I, C L C I + : C + : ~ L  
due to undetXte,p'. muIr,!pl,,e p ~ q ~ t , c a r ~ q r i . : u ! ~ ~ r ~ ! , ~ ~ ~ y ~ ~ ~ ~ .  . . . . . .  . . . . . . . . . .  .wV!:Ro:,7 r 1 1 u 8 8 u 8 p ; 3 . r  d. . . , .  ..,.., ... 
from the - ;check . .  ..... . give ... . . . . . . .  ; the * - . .  .irnpcessi.on,,that.~,red&ancy;i,n. .. . . . . . ,  c:I NDA: i s  1 
very sl ightly less for matched entries than i t  i s  i n  A - .  ithe,idatp .. I ifi,!,e,,l:,: :,.:. 

(c)  Entrj.es,wi:th!an!,=:,Fl.ata:tag, showing,t.!q! .t,hgy:exisf in S D A S T A R  , , ; 

if;npti I.,. .,.. i.n :the . B.NC/SCD . . . .  N ,., ( .  f i les .  . . . . .  : . , .~qns::Le,~me), , ,~xpe.cts~.t~at~ . . the 
.... = data tags w i l l  -be reliable. ' .... > ;! :: ; '.:. : * .  ..* . '. . i . 

(d),; Entliesjwith - .data .. !.tpgs n,ot f9und,in,.theipa&ht :.jThese;..: 3 , :,. l i .  , . 

, i ,; ; en.t~ies~shou,l.d ,abv,i.ouqly hei checkedt9:see !whetheri , ..... th,ey_ar9.:; ,f 
I ? real,~~y,~m~ss~i~gfro.m,.~~~;data~fil~e~;, ? ;..< ;.:! 13 :,: -,.~.:~i;.; : .+.. . . , i - i . . .  . - . i  -, 

. $ ....... ;?;; ' : ,-, - .' -.. ; ,; .. -. . . r e  . . . .  . .a ;!.$i).;; ; r , . ;2 : , i ,  .... -.!-. :a*.. .,,, -. * .... : P.., b . <  ..... .. , , <. ..;: , ; ?, L j  ,'> -.. ". -: J - .  .* .: ;: ;? i'! y, -, : 
3. Other possible output forms: 

g .  7 .  ... . . <. .- .L . j ,: t ',,. 
? cd :.,, , 2, 7~ lg&b.jb '~11~$iB'$~isT~6 if?6.& mS;I:rnu~ . ,Tli-is{!~du rii'diks8fi.. ;>( ;'>bV ' j < )  - 

:* 5 .  \ 4.,* ... !. : ,., ,; t.; *; ... >2;r, .  . .?,2.%-;.. , .k,,y. ,;,-> . - i . - ~ ~ ~ - 7 ! - : ( , : ~ ~ - . ?  3:44 3.1 $2 1:; f > :> Lf );: G ': 
, . 

i.nsjh'nti~is'?til .' .. , ' : I  I .  n 2heck 'poss162e,; thu~~~o~e.r~o~r,r i~ 'most 'of-th~ 3 , 
:..C.;..rq ..,-;-,.,.+..> sfi  2.. . 7 .. *, -, 

bbi~=ti&;ik 1 h -p'brql . 2;;':-<-. .... :.-,;-i ;3iw,,,a; ;:;.;f!.-i jc;, t5c,?.';5 Ch* , ' .  * . 13 " - 4 "  3 C.. L.. ... .Zs s-, \v.‘~.: q \J L r  ?.> 

,;p .. < i 
,j <y ?;,:; 2.t i t , ;  : L?: i.1 ; 2 Fj ! -j-: ,-, ..-. ;. <\. 

' f . . . . . . . . .  ,, ; J 1: j !> , d;.: :$: $2 2: .> 5 .; :2 2 *;3 1; '15: 4: ::c 1 t:jii $5 : i:;'; . . .  

Whether the changes are w,oriti m'ali'in$cleyiefids:~o'":how farihhs d ~ &  n? .:i:c 
ceritres f ind the present output to be useful. 



Difference + or - i n  

Q s  not normally 
coded i n  data- . 

. . redundancy due to  = sign EXPT or EXTH . , 

Worktype A Worktype EXPT or EXTH in co,, 80 equivalent entries ,. 

... 

1-1 Unmatched n:: M nmatched .. n M 1 

. .  at^ for  . - .Data . matched . -Unmatched , data . - $ .  _ _  .I . . .. , Unmatched data 
. . . .  

. . . . .  Q s  :not t o  worktype l ines correspond- .- l ines .'. Corres- 
. . . .  ._L &i.hdl.ly ; :can* ber'i$ nored :. i n g  to C I'N D A :.- .. - . . . .  

..- , - ' .  . . ponding C I N D A  . i &ded> - . . _ .  : .  .as near ly .. 0 . . . .  2 n d  card; etc:: . .  -. ? .  -. 
-. . . - entrie:~. to be made 
-7 .  .- . . . .  . . . . 

! 
, . .  . : 
. . . . .  DATA I N D E ~  8:fter . group~n~-~:accprd ing -. , . t o .  the.' CI N D ~ / d a t a  . . [  q"an(itycorre-spondence) . . . .  " :  . . . . .  . .. - 8 ' -. . . . . .  ':: :- . * - ., "..- - . . . . .  . - -  C - .  - - .  .... I _- 

.*. ,-. __ + -  
. , . . . . . -  . . . . . .  , . 

. . . . . .  - _. . . . . . .  . . -. ..... ... 
. .+ 

_._ ._ , . ' J ! ': !,.. -. -. 
I11 ., -. 

. . a  . . . .  ' : ... Assv :m~ t i d~s  made in;cblc'lilatihg, statisti.cs .'.'; ... . . , .:. . . . . .- 
.; -. .... . . , . -. 

1 . -  ! . 
.* - : e 

. . .. ' 
. . . . .  

I * ." . .- . . . -- . i- - . . . . . .  . . 2 .  4 ' -*.. -, ..__ ' _. -. . . j ,' 

7. 
1 . ..: D'a'Jp and c I N DA in t r i es  foif;qu&ti+i,&s notcno(rnal 1y"coded a& i g ~ o r e d .  NonLlc6ded Q Z  a r e  : 

., -@(~9,  POL~,!.TS.L~, s N G ~ ,  ~ L D L ~ ,  G N5, and..& fission quanti t ies SFN~,. SFG~:,; . . N F Y ~ ,  . . . . .  : ... i ' 
. . .  

: .-. iR$b,  C H G ~ ; . G : F ~ ; : F ~ G ~ ; , ' ~  : <  . .  . . . , 
. , .  

, - - . - ' :. 
- -  : . , . - 

.--- __. _. .- . . .  . . . - -. - '. ._ . - i  -- . . ': 
2. ;;- ~ c i t k t y p e / ~ a G  =..bl ink ... entiie;.:ar&, . . taken as 3 e+perimentbl, . . 730/0 u:. S. i red ,  ~~~"/ccDN - area,.. .. etc . :'.'.. s 

.. - :; - - . " . . . . . . . & & -.- . , - -  . -. 
T .  

*.. \t . . .  3. . . .  1 Dif ferk ices . .- i n  -. redunda-hey . . . I  b&twe-&n . . C I N D A - . ~ ~ ~  . . equival&t . . i ndex  l i ne  bloEks . . a reL i g i b r i b .  ..! . :; . . . . 
. . . .  -.. . - .+ , - - .  

4. :: -. :.  he prbportior; 3 Gmatched'datb f i n i s  coneealed'.in' C I ~ N D A ~ ~ ~ S  _ .. &pposgd equal fb i  . . a l l  service . :: 
< .I -. . : ar&s tot that  ob.ieGed for ~ ~ ~ . : c c D N  Grea (45%). - .  

. - ... , .., . > .... . . . . - .. . . ? .  .... . . .. :i - . . 
, .,.- - I  . - - - - . - . r .  

"' . ,  I : 

5. ::: The ' = I marks iii! C ~ ~ N D A  co l  . 80 at-;, assum-ed to--ind;cate:reliably-. the contents of the ; ': ' ~ . 
I * - .. . . 

. ,  t , 

-!. . -. . DASTAk-data f i l e .  .--: We suppose' N D S . ~ O  not have many data from.OECD countries' which : .-. 

'CCDN do not have. .... <. . . . - C :-. . . 

6. Errors i n  the entries (ZA, Q, etc,) are ignored, even though they produce 'unmatc'hed' data. 



Method of calculating percentages coded (allowed Qs only) 

1. A l l  experimental entries i n  C.INDA . 

XCINDA entries wi th = i n  col. 80, unmatched by data 

+ I A l l  C INDA equivalent data groups 

55% Zdafa groups unmatched i n  C IN DA 

+ 2 data groups matched i n  C INDA 

+ XCINDA entries EXPT or EXTH unmatched by data 

+ 3 HCINDA entries wi th worktype blank, unmatched 

2, Experimental entries from CCDN and NNCSC areas 

X C I N D A  equivalent data groups for that area 

55% data groups for area unmatched i n  C lNDA 

+ X data groups for area matched i n  C INDA 

+ I: CINDA entries EXPT or EXTH for area, unmatched by data 
(this group i s  assumed to contain none wi th  col. 80 = ) 

+ 5 x (12 or 73%) x tunmatched C lNDA entries, worktype blank 

3.  Experimental entries from USSR and NUS areas 

ECl N D A  entries unmatched with = i n  col. 80 for that area 

+ ZCIIqDA equivalent data groups for that area 

1 data groups for area matched i n  C l  N DA 

+ 55% E: unmatched data groups for the area . 

I 
(USSR only, + 4.8%Zunmatched C lNDA entries, worktype blank) 

+ Iunmatched C lNDA for area, col. 80 = (not included w i th  
the other unmatched C lNDA entries) 

Statist.ics tables 

The table on page 12 shows the geographical breakdown of  the 
origins of data sets and experimental' C INDA entries. Some comments 
about the meaning of  these statistics are necessary : 



(a) NOT ALL THE CINDA ENTRIES UNCODED WILL CONTAIN 
USEFUL INFORMATION. A true index of the proportion of  

data already coded would be approximately 

Total C INDA equivalent data groups 

C lNDA entries mafched i n  data f i l e  
+ (unmatched entries x proportion containing numbers) 

Redundancy i s  not included i n  this expression, as to a first approximation 
we may suppose that redundancy-is constant throughout the CINDA f i le  
and equal for C l N D A  entries containing numbers and the data index. 
Thus, for the whole f i l e  some data have been entered for 43 per cent 
o f  a l l  C INDA equivalent entries. If we guess that a third of entries 
'not in  the data f i l e '  contain numbers, the proportion of available 
information coded becomes 69 per cent ( = 43/(43 + 19)). A fortiori, 
these statistics say nothing about the proportion of data points or the 
'proportion of  useful information' s t i l l  to be coded. Note, however, 
that quantities not usually coded have been eliminated from the 
comparison: these quantities form about 20 per cent of uncoded 
C INDA entries. 

(b) The fact that data have been stored for laboratories i n  a certain 
area need not mean that they were entered by the data centre 

for that area, although from now on under EXFOR exchange such a 
division of  labour can be expected. Thus, for data from the NDS 
a'nd CJD areas, out o f  3,218 entries 

607 exist i n  Dastar fi les only 

2,611 exist i n  the CCDN files and may also be i n  Dastar 

Many of the data fvom the USSR, and a certain number of those from 
western Europe, were coded at  BNL.  

(c) The proportion of entries i n  the data f i l e  but not i n  CINDA i s  
taken as 55 per cent of the unmatched dummy CINDA entries. 

Where numbers are small this estimate cannot be taken too seriously, 
i n  particular for Z = 71 up for NDS service area. 

(d) The number of entries missing from CINDA i s  larger than i t  
should be. For the CCDN area 700 new entries are being 

made as a result o f  the check. Estimates of  whatais required for 
other areas are : 

USA + Canada 1,660 entries 

NDS area 130 entries 

CJD area 430 entries 



This i s  6. 9.per.:.cen.t.;ofith-e tofal .... . . . . . . . .  .es.timated: main . C I N DA entries --.- . I - . -  .... _,.._. __._..__ ...* __. . .-- - . 
referring. to: experimental :.work ;for, quanti't~,es - . . . . . .  actually coded . . i n  . the . 

data files (32,100 excluding co~mpounds,~~etc.)~ . 

- _ . , .  . . .  i . . . .  .:. . . .  
The on1 y--gen~i&l~co~ncl~usi'ons .'to bppiar from the' tab1 e concern 

the importance of OECD- countr i6i :ds~a~sovice of data and an apparent 
neglect of ' t h ~ ~ . f i i s i 0 ~ 6 b l ~ ~ ~ ~ l ~ i n ~ r i t ~  :re 1ativ.e t o  the rest. - If a sufficient 
sample of the output for 'CINDA entries not i n  the data f i l e '  can be 
chicked 'fo.'j.ee . . . . . .  which refirencescontain numbers-worth coding, . i t  
w i l  l :b='+s;ible'to , . $ii;tSii at the-pibpo'rtion .df bvai lab1 e data coded 

,. . . .  ' .  , , I  
. . , .  . . .  .. . . . . . . .  . s , ;  , . . .  . . , . ;  .'! 2 .  . . . . . . . .  

SO far,. * ,' ' 

. . . . .  . , ,  . . 
_ \ .  . ,. . / . .  , . . .  . . . . . . . . . . . -  , .\'.,. . : .  .. , . . . . . .  . I .  ' 8 ,  . . .  . . . . . 3 .  . . 



IV, THERE ARE LIES, DAMNED LIES, A N D  STATISTICS 

Variable Service area Z=1-16 Z='l7-34 2~35-52 243-70 Z=71-88 Z=89 up Total 

NNCSC 1467 1607 1415 863 1099 888 7339 Total data . * 

groups 
C C D N  809 045 440 298 307 468 3167 

coded 
NDS 230 314 322 195 151 18 1230 

CJD 256 396 481 220 2 83 352 1988 

Total C I N D A  NNCSC 3290 3654 3157 2074 2503 2602 17280 
equivalent 
entries for 

C C D N  

experimentse N  DS 49 1 (506 495 342 ca. 218 ca. 100 2252 

CJD 
. , '  P .-. 7 .  . . ' I .  - . . . .  I . . . .  

545 I 0 84 
;;,! ! /; ,- *: .-* . . . > . . . . . .  : . . .  . ,  . 

1080 
r .  . . 

63 1 
. . .- 609 794 

a : z , *  . , a , , .  
4743 

- 
Percentage N N C S C  45 44 45 42 44 34 42.4% - - . . .  . O f  iheS+r t cr :: . . t ;  ,. , , ; ;: . 

- CCDN' -. . . . .  . . . . .  , '  . , . . .  .- . . .  C 1 N D A - c  I .  . ;  - . .  -.. . . . . a :  i c  ,../ . , . . .  , .~ .. .. , . . . . : .  . ,  . . . 
40 

. . .  
48 

. . . . . . . . . . .  - . . .  L . ' .  ,: ':: . . . . . . . .  
4 1 

. 
39 

, r  , .. 
36 

- .. 
39 

- .  . , I  

entries N DS !.' 47 ' 52 - .  6 5 '  ... ' . . .  57'. ca. 69 ca. 18 .. , -  . . . . . ,  .. , ..< - . > .  - .  c~oded >- # ..,:; ;-..'.: .I; .-. .: . . .  , < : . . . . .  . \  r ,  . . . .  a . . . . . .  . . .  ..- . . . . . . . . . .  . , ; , , . - . '  < j-D.' . . .::. : , .  . -  . . . ,  . I '  . . . . , . 1 # . '  . . . I 

;.. . . . . .  2 .- . - 47 37 45 "35 47 ' 45 4.1 . 9% 
. . .  : !* . ..: : . -. !-. . . .  . .  a . . .  , .. .-,: ..!..: . _  . . . . . .  . . . - .  - . - . . .  . . '  . .  - .  

. . 
. . . . .. s .  

Al l  centres 43.4% '44.3% 45.. +,:. - . .  41.6% 44.0% ' 36.6% 42.8% 

. . .  i-. :-. .,;! .-. , . . ,. : - z ,.,' 
. .  .. . . . .  . .P.ercsn,t 

I :::.?*-.< s : . :  

c.on .. t i i  bu,fio ....... ..... ? ;.., t 

.of ..se r.vi ce ' 

I"N ... NCSC 
ii:CC D N  

. i  . .*:! ..\ 

. area .to. J.o,tal :. N DS. :': t 8 . . .  i 32 $ _ .  ‘42 . . . 8  ca, 1 :..I 0 
:: ..I, i. .,\. 

9% .... 
... 0.f d a t a :....... ' (C. J Dy- .... - r- -. 9 :.- 12 '. 18 '.. :I 4 15 - .  20 . ,  14% - 



Variable S t  zrvice ~ r e a  Z=1-16 2 ~ 1 7 - 3 4 '  2 ~ 3 5 - 5 2  2 4 3  -70 Z=71-88 2~139 up Total 

. . . . . , . . . . < .  - - . .  . .  " .  . ... - - A  CQ c;l !id 55 60 55 54% , ,. . L S L  3L J I 1 .  rercerlr,. 

contribution C C D N  32 25 . 18 20 20 a 25 24% 
of' service 

NDS 8 8 9 .  5 ca. 2 7% area to total  8 : 
- . . .  

experime nis 8 15 18 16 14 17 15% CJD 
in '  ClNDA - 

- . .  

* These figures contain-an estimate of the proportions of "worktype b lank" entries referring to experiments 
. . 

and'the geographical distr ibution of the laboratory of origin. Also, except for CCDN,  - the proportion of 
,. . 

unmatched data groups which are not to  be found i n  C l N D A  i s  estimatecl, In  the sum of  these figures over \ 

 all^ Z,, the part 'due to these estimates i s  : 

- - N N C S C .  C C D N  3%, NDS 6%, CJD 12% Overa l l  12.3% 



C l N D k  as an EXFOR index: 
Notes on C INDA work a t  CCDN 

, . Nigel Tubbs, 21.10.71 

C C D N  work on CIND'A has concentrated i n  the last year 
on satisfying the preconditions for C INDA to become the "integral" 
index to  data stored a t  the four centres, 

Our working plan to achieve this f u l l s  in to three parts : 

1. (carried out i n  Autumn 1-970). A Yonce-only" comparison between 
C I N D A  and the October 1969 index to data i n  the CCDN files. 
This. check served to'convince ourselves, and we hops the users 
and the other data centres, that C I N D A  could serve as the common 
published index to four-centre data files. I t  gave us a good idea 
o f  the usefulnes; .r"' i3fferent search cr i ter ia for matching CI N DA 
entries wi th the c~.,ssponding data: we were also able to produce 
l i s t s  for each area of experimental entries for which no data had 
been coded and a first, i f  rather rough, estimate of what proportion 
of  the data available had been coded, 

2. Reprogramming CC D N  C l N DA storage operations, and upgrading 
the f i l e  to meet the minimum information content demanded by the 
new system. So far we have 

.-. 

(a) completed and tested our f i l e  conversion programmes. These 
proved more successful i n  extracting "hidden" information 
from the old f i l e  than we had hoped, so that i t  has been 
possible to correct low-grade entries individual ly (we had 
or ig inal ly  in  tended to  wri te special programmes for this). 
samples of this conversion have been sent to DTIE and NDS 
for checking; 

' I 
> 

(b) , for the se~ondsupp leme~ t  t o  C I N  DA 71 we have replaced 
neariy a l l  entries, from a l i  service areas, which did not 
contain the basic parameters needed t d  ident i fy  a'n experiment: 
Z, A, Quantity, Laboratory. For our own service area we 
have replaced most o f  tho;; secondary refeience entries which 

* .  

. ~ ~. " , , ,  , . 
. 

3 i o u j d  not b e  fu l l y  interpret'=d b y  our conversion . , 

we hope, other CINDA cdn t i e i  'Gill do . . l'ikek.ise, but this i s  ' ' 

not essential t o t h e i n i t i a l  oparbtioo . , of the new system. . .  . 
. . , . .  , . . . 

. . , . , . , (~ . - . .  . . . . . ' 
, . . , 

) . . I .  . I . . ,  , . . . 8 .  , , . . . . 





checked for the CCDN service area.l.i.t. was,.found. . _ .... t:hat . ; .  ,rather; . :  , over . half. . , .;.. . . 
* I . .  . . . 

could be identified as s e c o n ~ a i ~ e . ~ t r i ~ . s ~ i ~  c I ~ ' ~ ~ ,  .br  N,jA ... .. .. : 

as main entries but could not be matched because of deficiencies i n  the 
entry. However, it. seemi~recrsonable-to~-estimate..~hafibetween~.two~and ;. L 

three thousand new or corrected ClN~A.entr ies  were required to close 
the gap. Accepting a certain amount of duplication of information, - 

CCDN's appr.oach .has been t~o~include:about~.70.0 dummy entries for which 
no equivalent- could be::identified on closer^ manbal inspection..of the f i  lei,:. 
a number of these may well be elirninated:~oncompariion with the l,i  terafure. 
We expect such entries wi l l  be eliminated or corrected when the new system 

. is running and.wecan send retrievals fmm the file to individual laboratories 
and readers 'for checking. , " . . ,  . , , . , I . , . , :  ;: ;; . '  , . 



CINDA: Publ ica t ion  schedule and d i s t r i b u t i o n  

1) Pub l i ca t ion  schedule f o r  CINDA-71  and CINDA-720 

A s  a r e s u l t  of discussions between D r .  Liskien, 
CCDN, and NDS s t a f f  on 18 March 1970, the following deadlines f o r  
CINDA-71 and CINDA-72 were agreed upon. 

Estimated publ ioa t ion  
Date 

CnX?A-7 1 1 Dee 1970 20 A p ~ i l  19'71 

CIXDA-7 1, Suppl I 7 laas 1971 30 Aug 1971 *) 

CIITDI~-7 1, suppl. 11 - 15 Oot 1971 15 Jan 1972 3) 

CIIJDA -7 2 1 Apr 1972 1 July  1372 
4) CIIWA-72, ~ u p p l .  1 ~ o t  1972 1 Dec 19'72 

Xotesr 1) CCDE Dsadline - Deadline for laot entries to roach CCDI?. 

2) Connot be brousht fonrard  because of printixg of paper8 
f o r  Geneva C ~ ~ e r e n c e .  

3) Cannot be brought forword because it is budgoted for 1972. 
should not bo deleyed ae s o  muot a-goid ship pin^ t a ~ c s  at1d 
films over ~ h ~ i s - t s a s / ? i e u  Tear holiaoys (oxpcrience tolls 
ua so :). 

4) Onlr m e  supplement envisa@d. for CINDA-72. 

2) Detai led  schedule f o r  CINDA-71, Supplement 11. 

15 O c t ,  1971 CCD?? deadline = deadline f o r  l a s t  
e n t r i e s  t o  rezch CCDN, 

12 Bov. 1971 CIhPA-Suppleaent >!aster t a p e  received a t  NDS. 

22 ROV. 1971 Processing at NDS completed ar.6 t apes  
shipped t o  ZKD. 

6 Dec, 1971 Linotron processing completed and film 
shipped t o  SDS. 

15 Jan. 1972 P r i n t i n g  and bizding completed, Ready 
for d i s t r i b u t i o n ,  



a) The fornat of the pu'Jlicntion w i l l  not change for C I 3 D P q 1  
Supplcnents X and 11, 

b) As n result of zeprogrnriilin3 at CCDX, the intcrnal f ilo 
. '  formnt w i l l  be oatebI-is:xd-.by,. thc- e ~ ~ d . . o f  Juno 1971, t o  Boon 
8s posoible afitcr June 1,571 deciaians must bo nnde on a aew 
CIITEA bock fozmst (if dcsirod) so %hat tho xcccssnry repro- 
mmiming for tho photo-tgpb36tting can be conpltated by 
1 April 1972, 

CINDA Distribution 

The total number of copies distributed ,of CImA 71 SUPPI. 1 ma 

Thereof 530 ENEA 

400 USAEC 

270 various subscribers, incl. USSR 

53 NDS service area and INDC 

plus one copy per member-state, etc. 



. .~. . . . * .  , WORLD - *  . , , , REQUEST ,. , . LIST . AND RENDA STATUS - . ,... .. : .  , . . r .  . . a :  . 2 . . . . , *  t ' .  . 

PROPOSAL FOR MERGING 1 

. .  - . . .  . ,  . . . .  
- . ,. , , . I  

~ u = l e &  Data ~ e c t i b n  (NDS),'IAEA . . 

As stated in the communication from the EANDC Chairman, 
W. W. Havens Jr. , to the INDC Chairman, G. A. Kolstad, dated 
10 November 1970, the EANDC Committee has recommended a t  i t s  
October 1970 meeting that the non-EANDC request l i s t  for neutron 
nuclear data measurements (which has been compiled by the NDS 
for the INDC) be combined with RENDA, to form one world-wide 
request compilation. 

In addition to  this major  policy decision, the EANDC also 
recommended that: 

1. The world request l i s t  be produced by the IAEA, 

2. The combined request l i s t  be a joint cooperative -:- . . 

.i ,?.:. 1 .eff6r't l;&t,$,'&,g::~AE~ gfid ENEA,. ', . . . . . . , ., 

:. ' 

3. The responsibility for  the detailed review of the 
-;;ar?d request list be passed from the EANDC to 
the INDC. .. . . , '  - . .  . . 

.. . . . . , . . 

Further  r e c o m . ~ , ~ , n d a t i o n s  ) ,& .:. ., , ..,. ,. with . .. . ,  ; ,. .,. regard t o  . . scope . . - .  
.and distribut- 

ion of the world request l i s t ' ( W R ~ ) ' w o r e  aks'o made. ' 
! : :  .., ' ., ,. . ... . .. .. , . . .. . . .. . ' : . , , . 

The actual impligation . . .. . % - .  : ~ f  . , I  ! !.. this, , . .... r.ecopmendation ,.. , .  . . ..... . . . _  is . j that . the 
major responsibility for the coordination, comfiilation ahdlproduction 
of the WRL passes from the EANDC Secretariat (ENEA) and CCDN 
to the INDC Secretariat,  i. c .  IAEA/NDS. 

Inasmuch a s  both ENEA acd IAEA, i. e. their respective 
nuclear data centres,  a r e  directly affected by this decision, the NDS, 
in full agreement and cooperation with the CCDN, is proposing the 
following to serve a s  the basis  of the WRL operation. 

In general, all  efforts will be made to  se t  up the WRL operation 
on the basis  of the RENDA/EANDC Request List  and on the past  
experience gained by the CCDN/ENEA operation of that system. 
Also, inasmuch a s  the operation of the WRL involves the  four regional 
nuclear  data a r e a s  a s  defined in the international nuclear data 



exchange operation EXFOR,  i t  would be efficient and expedient to 
organsze? the ,WRL 'operation within .that same..framewokk. :. 

. . . .  i .  
* . -  . 

. / _  . ,  . . . '  , , .  

: ~ h e - f o ~ l o w i n g  f ive  points. proposal o f  the WRL operation... . .  : 
outlined below- 'should~be~~considered:  . . . . .  

1. Input: . Al l  -new7 submissions for-ithe WRL would be submitted 
to' the INDC .members well: in:advance of their yearly meeting, 
through: the; INDC Secretariat  (NDS); 'These new submissions, 
originating f rom the four regional nuclear data a i e a s ,  should 
be screened by the local data committees charged with this 
responsibility; 'p r ior  t o  submiss ion  to .the INDC Secretaridt . . . . . . . . .  . . . . . .  '(NDs); 1:;: ' i  - .. , . ,  , . .  . . ,  . . . . .  . .  1 : .  . . , 

. . . . * .  : . . . . .  

~ e v i e w i n ~  : : The~fiew~WRL'.submi~ssions together.with, the . 7 

existing: compilation ofithe.,WRL :would be :reviewed by 1ND.C. 
After review, t h e  INDC. would: sabmit!its commdnts'~.'and~ any 

; " ' * "  . , . \ :  ' additional relevant *infor.mation -to'the : INDC Sec refariat : (NDS). 
: 1 :  g the: re:vie.wed .information. (review. reports  ):and 

- 

'histribute:,copies of ' t he  review :reports :and r'egional rktrievals 
from the WRL file to the four data centres.  It would then be 
the responsibility of.the four data centres to submit,. these 
reviews to the regional local data committees charged with 
the WRL responsibility for  final approval. 

Channels of communication: In order to simplify this operation 
and to  improve the flow of information, all  WRL input, both 
new, reviewed and approved, should be channelled to and 
from the INDC Secretariat  through the existing four data . 

centres.  The INDC Secretariat  should not have to  communicate 
with regional local data committees o r  individuals. A l l  WRL 
information submitted from the data centres  to the INDC 
Secretariat  should be in a computerized form either in the 
fofm of punched cards  o r  magnetic tape. These transmissions 
from the four data centres to the INDC Secretariat would only 
be needed twice between WRL publications: f irst ly to commun- 
icate new entr ies  pr ior  to the INDC meeting and secondly to 
communicate' the revisions following the INDC review and 
local committee review. 

Process ing:  The computer processing, that is collation, 
merging, retrieval,  of the WRL information a s  well a s  the 
updating of the WRL file shall be performed by the I??DC 
Secretariat  (NDS), with any needed assistance provided by 
the CCDN (ENEA). In conjunction with this assignment of 
responsibility, the ENEAICCDN will hand over al l  existing 
request l i s t  (RENDA) computer ~ r o ~ r a r n m e s '  to  the IAEAINDS . 



In order  to alleviate the t ransfer  of the WRL operation . 

from CCDN t o  NDSD i t  has been agreed between CCDN and 
NDS that during the f i r s t  year of this system's  implementation. 
the CCDN will perform the necessary computer operations for  
the WRL, perfoiming the needed merge and so r t  operations. 
providing selected retr ievals;  and producing the update'd file 
on tape for  publication. Full t ransfer  of the WRL computer 
processing f rom CCDN to NDS would be effectuated in the 
course of 1972. 

5. Publication: The INDC Secretariat  (IAEAINDS) shall be , 

responsible for  the production of a periodically updated WRL 
document which shall be submitted to the INDC at i t s  yearly 
meeting. A t  the s a m e  time the INDC Secretariat  shall 
distribute the W-RL document to  recipients designated by 
the INDC. (This would presumably correspond t o .  the 
exis.tin.g INDC/U distribution including the present  RENDA (EANDC) 
distribution.).. As par t  of its responsibility. the NDS shall  a lso  
provide request. upon any needed re t r ieval  from the WRL file. 



MODIFICATIONS TO MANUALS 

Paragraph i n  ~ ( = M / v I I / M ~ ~  
i n  Which Modification i s  Contained 

14. 

15 .  

24. 

27.  

28.  

29.  

30. 

32.  

34 

36. 

37.  

39.  

40 .  

41.  

43 .  

44 .  

45.  

47 .  

Manual t o  b e  Updated 

EXFOR Manual Dict ion 



List of Actions: 

Paragraph in which . . .  Responsible,: . .  - : - :  .. : , . . . . .  Action pertaining to: 
action is recommended: Centre- 

W S  19 Discussions with INIS. . .  . ,  . . . -.. - . 

24 NDS,NNCSC : . Entering .of .items. from 6th 
- .  . . ' . ; . 

, .  . ' . , . .  . . : ..4C-meeting into Protocol : . - . . .  . - . .  .. . . . .  . - .  . 
and EXFOR' 'manua 1. ' ' 

NDS 

CCDN 

NNCSC 

NNCSC 

NNCSC 

NNCSC 

all centres 

NNCSC 

NDS 

NNCSC 

NDS 

NNCSC 

all centres 

I 

ms ' 

ms I 

NNCSC 

Sorting of journal dictionary 

Addition of statistical weight 
factor to Dictionary 10. 

Coding of kultilevel resonance 
parameters. 

Dictionary- 14 entries for 
modifiers:'PADf and '2~2'. 

Issuance of EXFOR update. 

Report on use of keyword 
PART-DET . ' 
Comments oh LEXFOR-2. 

\ 

Update to LEXFOR manual. 

Coding of fission product 
yields. 

Coding of. gamma-ray spectra. 

Coding of fission spectra data. 
1 Coding of ..empty1 EXFOR entries. 

aeply  to -4~-2/21 
paragraph . . ,3 .  

world-wide evaluation newsletter. 

~nformation . . of evaluation panel. 

ENDF/B-111': 



L i s t  of Re-commend-at ions 

. . . .  Paragraph Recommendations . . 
. . . . .  . . . . . . . . .  . . . . .  . . . . . . . . . . .  . .... - . . .  - . .  - -  , - ,  - . ,  . . 

4 New CINDA e n t r i e s  may be transmitted. bimonthly between . . .  - , . . . - . . . .  . . . . . . . . . . .  ... . . .  ...... . . . . .  - the '  centres. . .  
. . I . .  . , 

\ .  

7 . . The c e n t r e s  should compile s t a t i s t i c s , .  on -keq&ied 
react ions  and re t r ieved  subenties f o r  the next 
4C-meeting. 

. . .  . . . .  
9 The fac t ,  t h a t  occas'ionally experimenters refuse t o  give 

t h e i r  data  t o  the centres ,  should be brought t o  the 
a t t e n t i o n  of INDC. 

10 A l l  centres  should en ter  a s  rapidly as possible a l l  data  
, t ha t  has become avai lable  since EXFOR was adopted. 

19 The centres  should keep abreast  of the development of ' 1  . . 
INIS and UNISIST. 

22,23 Non-neutron nuclear data  needs for  , reactors ,  fusion and , 

safeguards should be Grmght t o  tIie a t t en t ton  of '.tl-i&' 1.A.E .A. 
non-neutron nuclear data  working group meeting i n  March '72. 

25 .Errors  found on transmission tapes,  should .be exchanged v ia  
4C-memos. . . . .  

. . 

36 The modifier DRT should only be used i n  extreme cases. 

59 The ass is tance of outside groups should b e  sought, ,in the . . . . . . . . . . . . . . . . .  
systematic compilation of '  chpture-gi--''-kp&=tfi. 

. . . . .  
' , L '  . . . . 

, , . . 

63 
* ,  

References t o  l i t e r a t u r e  saurc&s, ra ther '  than accission - 

number references, should, .,be.. used t i n a . f r e e  text'. ..,: . . . . :  " 

78,83 A l l  par t ic ipants  agreed on the usefulness of e r ror  . 
. . .  spec i f ica t ions  o f ,  evaluated- d.ata. .-,-, ,, . , !.' ,.,. . ., . . .  ... ,,-..,. . . . .  .-,. ............... 

8 0  & ,  Modifications t o  the ,major ,evaluated , . .  ,data, -1-ibrary., formats,. . 
should'be weil documented and made avai lable  as  soon as  

. . . . .  . . . . . . .  . . . .  . . .  I . ' - 8  possible. , . -  . .  . . . . . .  . .I . . . 



I Pro t o  cc l  

PROTOCOL FOR COOPERATION BETIEEN 

NATIONAL - EXJTRON CROSS SZCTION C 3 N T 3 3 ,  ZmA E U T R O N  DATA COI4PILATION CINTRE , 
IAEA NUCLEAR DATA SEC'PION AND CEITR PO JADERrJYM DANNYT4 

FOR THE SYSTEMATIC ZXCHANGZ OF IEXJTRON DATA I~ORMATION 

Version of April  1972 

1. -. Neutron Data Information i n  the  context o f  t h i s  protocol i s  defined 

t o  mean measured microscopic experimental d a t a  which have resu l ted  

from neutron physics experiments, and t h e i r  associated b ib l iographic  

and physical desc r ip t ive  information. 

2. The Sxchange Format, o r  EXFOR, i s  a computer-compatible s e t  of 
- 

agreed upon d e f i n i t i o n s  and conventions, designed f o r  the  transmission 

of neutron d a t a  information between neutron d a t a  centres .  

3 .  The EXEOR Manual, comprising the  current ly  agreed s e t  of EWOR 

de f in i t i ons ,  conventions, formats and codes, i s  designed t o  serve a s  

the  b a s i s  and guide f o r  the  descr ip t ion  and coding of neutron d a t a  

information i n  EXFOR and f o r  d a t a  transmission between neutron d a t a  

centres .  

4. EXFOR d a t a  i s  defined a s  a l l  neutron d a t a  information coded and 

exchanged i n  EXFOR. 

5 .  Service Areas of the  Four Centres 

The r e spons ib i l i t y  f o r  the  col lec t ion ,  compilation and dissemination of 

neutron d a t a  information i s  shared among the  four  major neutron d a t a  

compilation centres ,  each being responsible f o r  a defined service  area.  

The four  cen t res  sad t h e i r  respect ive service  areas  are: 

a) The National Neutron Cross Section Center (NNCSC), a t  t he  
Brookhaven National Laboratory, se rv ices  the  USA and Canada. 



Protocol 

b) The Em Neut:con Data Compilation Centre (NDCC) , a t  Saclay (Prance) , 
services the non-American member s t a t e s  of the OECD, t h a t  i s  
Western Europe and Japan. 

c )  the USSR Centr po Jadernym Dannym ( ~ 3 )  a t  Obninsk (USSR) 
services the USSR, 

d )  the IAEA Nuclear Data Section (NCS) i n  Vienna, services IAEA Member 
S ta t e s  ao t  included i n  the service areas  of the above three centres,  
t h a t  i s  countries i n  Eastern Emope, Asia, Africa, South and Cgntral 
America, and Austral ia  and New Zealand, 

B , POUR-CENTRE COMMITTlrZENT 

1. Within the scope of t h i s  protocol each centre i s  expected t o  compile 

the da ta  measured i n  i t s  service a rea  as f a s t  and a s  thoroughly a s  

possible, 

2 ,  The four centres  agree t h a t  "neri" d a t a  should be coded i n  EXFOR 

(where new i s  defined as  d a t a  collected by the centres a t  the time - 
of, o r  a f t e r ,  formal transmission of d a t a  i s  i n i t i a t e d ) ,  This does 

not, preclude the transformation of "oldu da ta  i n t o  EXFOR, 

3. Each centre may compile da ta  measured outside i t s  service area, 

Regular transmissions of EXFOR da ta  from anyone centre sha l l  include 

d a t a  only from i t s  own service area, 

4. Each centre keeps an archival  copy of the l a t e s t  version of each of the 

EXFOR e n t r i e s  i t  originated and i s  ready t o  provide the da ta  t o  any 

center should i t  be required, 

1, ~mplementation schedule " 

a )  The rout ine  transmission of da ta  tapes i n  the Exchange Format 

w i l l  start on 1 July 1970, 

b )  After t h i s  date  EXFOR da ta  tapes w i l l  be exchanged regularly 

between the four  centres at a m a x i m u m  i n t e rva l  of three months, 

with the  poss ib i l i t y  t o  transmit timely data  at more frequent 

in te rva ls .  I f  Oejemed necessaqy, a s t r i c t e r ,  o r  l e s s  r i g i d  

schedule could be agreed upon st any time i n  the future ,  
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2. Method of d a t a  transmission 
. . .  . . 

, , .  - . . .  

a )  EXFOR d a t a  w i l l  be t ransmit ted i n  accordifice with t he  conventions 

l a i d  down i n  the  EXFOR Manual. 
. . 

b)  Orily t h e - c k a r a c t e r  s.et sl jecified .iri the  EXFOR Manual i s  permitted. 

c )  The working language of EXF'OR s h a l l  be English, and a l l  f r e e  t e x t  
. , 

. - 
. . . . .  

cornmenis- within a l l  EXFOR . e n f r i e s  . . s h a l l  . be .English. 
. , . . .  

. . . : 
3. Scope of t ransmit ted d a t a  . : 

a )  The general scope of EXFOR d a t a  w i l l  be a l l  experimental 

microscopic neutron data .  

b )  Modifications t o  the general scope of EXFOR .data  can be adopted 
. . .  . . 

. . ' o n l y  a r e s i l t  of an weemeri t  between the  four  cent res .  
- .  . . . .  j ,  . . 

D, CORRECTXONS, REVISIONS AND DELZTIONS OF TRANSMITTED EXFOR ENTRIES 

1. Corrections o r  rev i s ions  , 

In , ,  the  - event. o f .  p a r t i a l  correctf  ons - o r  rev i s ions  of an EXF'OR ent'ry, 

I a t  l e a s t  the  .subentry, containing the  cor rec t ion  s h a l l  be t ransmi t t id  

by the  o r ig ina t ing  cent re  t o  the o ther  th ree  cent res ,  i n  accordance 
. . . .  

wi th"  the cohventi&s l a i d  dowri i n  the  EXFOR Manual. Where the  number 

' d f  ; & b ~ r i t % i e s  withir-' an entry i.i changed, the' whole ent'ry should' be 
I 

i .  I retransmit ted.  Special  cases of t r ansmi t t ing  correc t ions  a t  ' l e s s  

[ , , than . .  > .  a subantry ,. . l e v e l  can be agreed- b y  the Four Centres and defined . 
. s . , . . - . . 

1 i n  the  ~ EXFOR . . .  . Manual. . 
.,; . : ,, " ' . '  . . . . . .  ' I  . . ' " -  : ',,.'. . . - .  . . . , ' . _ _ .  _ .  

( 2. Accession numbers use 

Once transmitted,  no accession o r  sub-accession n'mber should be 
. , .  . 

re-used f o r  another en t ry  o r  subentry.  he ~ : a ~ . ~ e . s ~ i o k  nuuiber,..of a! , : 

. . . . .  . . . . . . . . . . .  I dele ted  en t ry  ( subentry) should not  be used,  f o r  ano ther  entry.  
. . . . . . . . . . . .  , . . ,  .. ..-.. 

( subeiit ry ) . 
. . / . .  . . . .  ,,;-..,- ' , . ,  , , ,  " ., . . . . . .  . .  I .  . , .  . , ' - I  - 8  - . . . . I . . . . - .  . . . . .  
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E. EXFOR DICTIONARIES . 

. . . . 

a )  To ' prevent duplicat ions and conf l ic t s ,  the NDS i s  regponsible 

fo r  the coordination and the updating of the EXF'OR dict ionaries.  
. . . .  

. .  . . .  

b) Alterat ions (meaning addit ions,  correct ions o r  dele t ions)  
, . .  , . 

. . .  . .  . . ,  . . A ,  

i n  EXFOR dic t ionar ies  can be consequential, which would e n t a i l  
. , - ., , . .  . .  . 

changes i n  transmitted data,  and thus require. Four-Centre 
. . 

approval, and changes which could be termed inconsequential 

and would not e n t a i l  changes i n  transmitted da ta  or  Four-Centre 

approval. Without exception, a l l  changes t o  Dict ionar ies  1,2., , 
. .  . . I , .  - . , . .  

4,10,11,12,16 and 24 are  consequential and require Four-Centre 
. . , .  , .  

. < .  . . . , ,~ . . 

approval. . ,. . . . 

Consequential . D i c t i o n w  A l t e r a t i o n s  , 

, . A l t e i a t i o n i  of EXFOR 'didtioh&ry 6ktr ies 'which e n t a i l  changes t o  da ta  

: all'eady transmitted canhot'be implemented without specif ic . :~o&- 

. Centre approval. 

Inconsequential Dictionam Alterat ions  
. -: 

Proposals f o r  a l t e ra t ions r  of EXFOR. dict ionark e n t r i e s  which do not - - 

e n t a i l  changes , to . .data  already transmitted, and which d o  not f a l l  . 
, , , .  

. . . . - . .  . . , . ,  . . . . + . .  . , . .  , . " '  " . '  ' . . a . .  . . . .  

. . 
i n  the Dictionary , l i s t  given i n  E.1.b. above, ,should be submitted 

' 3 .  . . .. . I  
-<.I . .. .% , . 

. I  . . . ' I  
, .  , I . '  . . .  . . -  . . .: 

9 .  . . 

. . 
by the cenfzes t o  NDS.togeCher.with t h e i r  mnemonic terms and, 

. . !! . . . ,  8 ..-. . .  
..: ' *  . * .  . .  I .  . . , . .  . . .  3 , .  . . . .  . ,  ' - -  . .  . . . . .  . I . . , .  

1 _ .  . . ' . ' : . : )  ' 

def in i t ions  by te iox  o r  airmail. Within one week of . t h e i r .  receipt , '  ., ' . : 6  , '  , . - I t .  . '  . . . .  . , .  ' . ! . , $  . , " . .. . 
the NDS s h a l l  transmit the approved d i c t i o n a q  e n t r i e s  t o  a l l  

centres simultaneously, i n  the form o'f photocopies of the input 

forms used f o r  the .NDS dict ionary update program. 

e )  Q~ t h e i r  function t o  update EXFOR dic t ionar ies ,  the NDS i s  given - 

some l a t i t u d e  i n  reformulating the def ini t ion,  but must not change 

the meaning without the approval of the or iginat ing centre. I n  

questionable cases NDS s h a l l  consult with the other  three  centres 

f o r  t h e i r  opinions. It i s  the responsibi l i ty  of each Centre t o  

update i t s  own s e t s  of Dictionaries.  



Protocol 

2. Routine Transmission of Dict ionaries 

a) The NDS w i l l  transmit changed d ic t iona r i e s  t o  the other three 

centres every three months, a s  par t  of the routine EXFOR 

transmissions. 

b )  The keywords "DICTION1t, l!-E-jQDI CTI,ONI1 and "NODICTION", w i  11 be 

ussd by the NDS f o r  transmission of changed d ic t ionar ies  whether 

they a re  par t  sf a d a t a  transmission o r  not, other centres w i l l  

not use these keywords. 

1. I n  addit ion t o  the' EXFOR Manual, the Four Center& collabora.te i n  the 

formulation of an EXMlR Compilers1 Manual (uXFOR) whose primary 

function i s  tha t  of a col lect ion of,EXFOR compilers ins t ruct ions .  

Specif ical ly,  i t  includes expansions of the de f in i t ions  of physics 

terms, t h e i r  nomenclature and in te r re l a t ions ,  and general guidelines. 

2. Changes and revis ions  t o  LEXFOR follow the same procedures as with 

the EXFOB Manual (see sect ion H. below), i n  accordqce . with the 

conventions l a i d  down i n  the EXFOR Manual. 

3. The centre responsible f o r  the updating of LEXFOR is  the NNCSC. A s  

soon as an addit ion o r  a l t e r a t i o n  t o  LEXFOR has been agreed, t h i s  

centre sha l l  and d i s t r i b u t e  uplated pages i n  ' the  same way 

as with the EXFOR Manual. 
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G. EXFOR COMMUNICATIONS B E T W N  CENTRES 

Two forms of documents a r e  used f o r  t he  proper d i s t r i b u t i o n  and 

referencing of a l l  documentation on EICFOR. r 

1. Four-Centre Memos f o r  the  communication of proposals, programming 

d e t a i l s  and o ther  general  considerat ions which touch upon the  

over-all aspect  of EXFOR. This s e r i e s  of memoranda a r e  numbered 

as follows: 

Memo-4 C-n/m 

(where n i s  the  cent re  i d e n t i f i c a t i o n  number, and m the  chronological 

memo number within the  cen t r e ) ,  

2, Exchange Format Memos f o r  t he  t r ansmi t t a l  of updating EXFOR Manual 

pages. This  s e r i e s  of memoranda i s  issued by the  NNCSC only, t o  

each of the  o the r  t h r ee  cent res ,  and i s  numbered a s  follows: 

(where m i s  the  chronological memo number). 

Ha CHANGES AM) REVISIONS OF EXFOR 

1, No changes i n  the  s t ruc tu re  of EXFOR w i l l  be allowed without 

Four Centre agreement. 

2. If any one of  the  four  cen t r e s  proposes an a l t e r a t i o n  (meaning addi t ion ,  

( cor rec t ion  o r  de l e t i on )  i n  t he  EXFOR Manual, which would r e s u l t  i n  

changes of t h e  EXF'OR s t r u c t u r e  and content, it w i l l  be the r e spons ib i l i t y  

of the  cent re  o r ig ina t ing  such proposal t o  obta in  four  centre  agreement, 

following t h e  procedure out l ined i n  Paragraph H . 3 .  below, and t o  submit 

the  proposed change t o  t he  cen t re  responsible  f o r  the  updating of the  

EmOR Manual. 
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. . . .  . . . . . .  . . . .  

3. The following procedure should;lbe'follow&d by e a b h o f  'the'.fo& c e n t r e s  

i n  obtaining the ,agreement t o  every- one, of i t s  proposals t o  change or  

revise  EXFOR within the context .of Paragraph H.2. above; ' a l l  cornnu.&- 

cat ions with regard t o  such proposal sha l l  be i n  the form of Four- 
. . . . 

. . . .  . , , .  . ' ;. 
, - , - . ,, . , - . . . . . . . . .  centre -~emds. 
. . , . . . . ,  . ( . /  . 

, . , , . . . . . . . .  . . , : I  . . . . . I. 

I '  

a) The i n i t i a l  proposal should be disseminated t o  a l l ,  four . . . .  centres. 
, .  ' .. - .. , . . . . ? .  . , .  . . . . 

b)  The i n i t i a t i n g  centre s h a l l  then co l lec t  and digest  a l l  comments, 
. ; .  c , I 

suggestions and counter proposals.. . . . . 
. . .  

c )  I n  this review, the i n i t i a t i n g  centre s h a l l  consider such f a c t s  
. . . .  

whi-ih i o u l d  af f edt t h e .  EXFOR 'data  base and asso'ciated computer codes. 

d )  The i n i t i a t i n g  centre s h a l l  then d i  &tr ibute  'a tdbhni~cal  'evaluation 

of a l t e rna t ives  t o  the other . . three . . centres. . , . 
. . . . .... . -  . . - . ., . 

e )  After receiving the response t o  this technical  evaluation, ,  the 
. , . . . . . .  a '  , . .  , . , .....I 

, . 
. . ,  

i n i t i a t i n g  centre shal l :  . . ,. . 
. . 

(i) In  the case of general agreement, . . .  ,submit the proposed 

a l t e r a t i o n  t o  the centre responsible f o r  the EXFOR Manual 
. . .  . .  t . .  

. . 
* , ,  

updating. 

(ii) I n  the case of non-agreement, e i t h e r  r e t r a c t  the proposal, 

or  submit i t  f o r  inclusion, i n  the,  agenda of the next Four- 
. . , , .  , ,  . . ,  # . . . . . . . . . . . .  .... - . .- . . . . . . . . . . . . . . . . .  

. Centre Meeting, 
. . .  . . .  . ~ . . .  , - I . ,  

. . , ' .  , .  ' 

. . . . 

4. The centre responsible f o r  the updating of the .EXFOR: Manual is!. th'e NNCSC. 

T h i s  centre s h a l l  be responsible f o r  producing the updated pages i n  

6, Some reply ( for  example by t e l ex )  t o  4C-Memos must a r r ive  within three  

weeks of dispatch. By defaul t  suggestions i n  the memo w i l l  be taken a s  

1 acceptable t o  the other centres. 

. . .  I .  . . ; . . . 
! .  I 'I , , . . ,  . , . . . . . .  , , 

an e'stabli$hbd EXFOR' di.stkibuti6n 'list;. 
. . . . . .  . . . . .  . . . . . . . .  . . .  . ,  . . - .  . . . . . . . . .  i . . ' . "  ? . .  , . . . . . . " 

, , .  . -  . . I  . - . .- ' . .  , .  - 

7, Further d e t a i l s  on changes and revis ions  t o  EXFOR are  l a i d  down i n  the 

! 

1 EXMlR Manual. 
\,: ; . 

.. .5;,,, I n  view. ,of ,  the  : absence; of.  some.:.of: the .  centr.e .personnel.. from Pour-Centres ' 

! . .., - .-, . ! . Meetings,, deci.sio,ns : taken,  . a t ,  such inee t ings  should.: ,be conside.red- .as 

: - generally,~*,adopted. unless '  contsadicted.'oy-: t e l e x  within a-'. for tnight '  of 
. . 

) '  
. . . . . . . . .  receipt  of d r a f t  minutes, ..... ..... I , : , .  _.#',._. ..< 



Protocol  

I. CHANGESANDREVISIONSOFTHISPROTOCOL 

1. Any change t o  t h i s  P ro toco l  which i s  deemed necessary s h a l l  come i n t o  

e f f e c t  only with t h e  expressed approval of t h e  head o f  each o f  t h e  

four  d a t a  cen t res .  

2. The c e n t r e  respons ib le  f o r  the  updating o f  t h i s  Pro tocol  i s  t h e  NDS. 

Note: The Pro toco l  was updated by NDS and appended t o  t h i s  document. - 
The d r a f t  da ted  71/11/20 of  t h i s  Pro tocol ,  which ins luded  the  
dec i s ions  from the  meeting, was approved by t h e  f o u r  cen t re  
heads, bu t  paragraph D. 2. was changed on account of  Memo 4~-1/21  
( t o p  of  page 4) .  - Also, NDS aade a few minor cor rec t ions .  i n  t h i s  
document and added paginat ion and some cross-references  t o  4C-Memos. 


