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 Swmary of the main Cenclusiens and Peeormendations of the Secend Meeting
of’ the Comd ittee ‘ , -

1. Hirhlirhts in nuclear data research

e a(Pu 39) The latest avazl.,ble ma:umm@nta (Guin et al, /0ak Biu@., Schom=
(R berg et al. /Harwzll, Czlrr/hvennore} show 2n .mraved agreement, discrepan-
cies remain around 6 keV and above 10 keV. - New preliminary Dubna results -
by Ryabov et al. will be mede availeble to the ¥infrith specialists meeting
cn a{PuZ ’y end of June 1969. '

f(Puzqg); The éo*m.t»ee was informed on the status of the Kerlsruhe Van de ,
Creal T measurements of the Pu?‘ﬁ/l!gs’ fission cross section ratic by Pfletschinger
- and Keopeler in the erergy renge 5 ke¥ to 1 MeV and on the measursment progrem

of Ponitz with a particular focus on the resoluticn of the aiserepencies of
- @bout 155 net.;:een capture cress secticas measured absolutely and those reasured.

| relativeto of of UP35 in the 150 to 500 keV renge.

~

re

g ({}23“’)‘ The only new available results are those due to Moxon fram liarwell
:‘m the enerpy ranre 0.5 to 100 keV, Toe data egree very well with the c;«.rl.,er
- measurements of Hoxon end.Roe, but are still lower then the results of other
measurerents, in umwent howsever, with present m:pectauion* fran inte ::ral
m&'aamw'mnts. ' ‘

(CI‘? 52). A n.cen‘c HPL masurewrent by Axton yieldcd the low value of 3. 692
'z O.Qd.). Z3. De Volpl recently cbtained sm interraciate value of ,,.7,,6 t 0,013,

“ ; - The discrepancies in existmg vp (Ci 52) valt:ns are still not resolv&d.

nguagg}. Block reported on relative v measurcments in ’E’u&:‘w9 reso'lar‘c;. vhich
reveal on the average 2.5% higher V values in Ot than in 1+ resonzncés. It'is
pldnr‘@d to extend these measurements up to severzl keV. Regarding the rnliebili- .
- t;y of the present knewledge of v(8u2~“3) , the thermal value is knam to ebout.
2 1%, considering the inaccuracy spread in the v standard; in the ‘ran@ éro;t
| important for fest reectors belos heak 2 HeV S(Pu 23y 15 ynum to only bt
x 2% ‘ :
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25 Meetincs and Ponels -

a, CODATA meetine 1068

The field of nuclear data was represented by Gove/ONNL, Hj&rne/IARA/KDU
end Schmidt/Kerlsrine. The Coomitiee was informed on the highlights

of the Confer urzce and felt that it should continue to be represented

£ ~ + X
at CODATA meetings (rocormmendetion in annondix 1.1).
: o w3 e T n B A - . 4yl T e
b, Second Conferance on Muclear Dsta for Reastors, Helsinki, June 1670

The Committee was informsd ¢n the progress in the D“emrht_x.cn of the
Second Conference on I\'uclear Data .for Reac»ors to bz h2ld in Helsinki
in 1970, and in particular on the progran and preliminary list of invited

s

spegiers for the Cenference worded out by the program camnittee., The
proposed progren reproducsd in aopendix 3.-wes felt to reflect the ddeas
and ¢iscussicns at the last INDC meeting. The Committee approved a

recomencation to publish all of the pavers accepted for the Helsinkd

5%
Nt
N

Conference (aopendix 1
ONLeNReNnes { an X L

- c. Penel topics for 1971, 1972

.

he Cormittee a"ﬂeoc* cn the mccm"" dation to hold a Panel on Methods

of Evaluation in 1971. For later the Committee proposes a Second Paml
on Standards, p possibly Lo be foreseen for 1972, and & Panel on Resonsnce
Pararcter Statistics (annendiz 1.3). . ’

N\

‘A large subcamittee dezlt in substan ;ial detail with this iten ar\d fCIm lcted
a drafs report with proposed medilications Lo the "Methods of i ‘ork" for c
C o sidersticn at the next TNDC meeting (srpendix 6).

. Horid recuest list fer muelear dabe meesurorants

~

The Cazmuittee took note of a letter of t-:einzierl, present Chairmen of the EANDC,
to the Chairuan of the LIC, which fo crimalates
of the EAIDC in the question of extending the EAIDC request list to a world-wide

o attitude  ong the emecta‘ci £NS

r'




" request list (appendix U), The KDU had requested in spring 1969 for contribu-.

" tions to a Nen-EADC request list from merber stotes within its service area - |
and recelved a few contz*ibgtions from Brazil, Finlend, Bulgaria and Taiwan,
For later more definite considerations of this matter the Agency was asked

to produce as soon as possible a Nen-EAIDC request list. ‘

5s  Data compilation and evaluation

The Comittee was informed on the main conclusions and recommendations of the
" IAEA Panzl on Neutren Data Compilation &t Brockhaven in Fcbmai'y 1969 which

are sunmarized in the "Repert of the Panel cn Heutron Data Compilation® published
by the IAEA, It is ncw the task of the four world data centres to consider |
in more detail the reasonable implementation of these rather diverging recomien-
dations in thelr Work.

.

'Gra!,if"jng, progress was noted in the interﬂ-c*’n re cooperation, In parficuZLJ
the last four-centre meeting in December 1668 in Vienna succeeded :m defining,

a format for the exchange of data and auxiliory irsform;tim between the four
centres. The next feur-centre meeting Is plannsd to be held in the Soviet
Union in the fall of 1969; it will deel with problems of putting the exchange

format into effect; of the quantity classification and of the physical docuren-~
tation of eypermwntul data. '

Galdsbem gave an extensive account on the pﬂesap‘f status and proole'no con=- |
cerning CINDA, The Commitiee recoamended that the Agency assume the respensi-
bility for the printing and distribution of CINDA from January 1, 1971 orard
(zppendiy 1.1),

Several Cc«:'nitwe rerbers gave pmmss reports on recent evaluastion activities
in i:hnir countrics. Regarﬁir‘g the exchange of evaluated neutron deta the
Cmttbe felt that the initizl ad-hoc exchanges of evaluated data which v ore
agreed at the last IIDC meebing had been suceessful. It recognized the large
‘demand for evaluated nuclear data for reactor calculations ard looks forwerd
to'a similar increase in the exchange of evaluated data as in the exchange of
experimental data, o e | i
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"6, Standards

The Canmittee was informed of the present status of the revision of the previous -
2200 m/sec evaluation of the thermzl constants for the four main fissicnable
miclei. The work will be finished about in the middle of July 1969 and then Q3t ‘
to be published by the IAEA. PRegarding other evaluation possibilities reference
vas made e.f. to the recommerdetions of the Brussels Panel on Standards; the

NDU was asked for 2 vorking peper on evaluotion activities to be submitted to

the next meeting of the Cosmittce, | e ‘

7. Foll and toreet material oxchenre

The Committee agreed that the establishrment of a peol of samples would not be
worth-wile because of the impossibility to anticipate the kind of samples

actually needed. The gathering by the IAEA of a pool of information on available

tergets and materials, however, was felt valuzhble snd a correspending

recormendetion made to the Apgency (anpendiz 1.6).

8. Seferuards

Sanatani from the IASA gave a short review of IAEA safeguards activities, Higin-

botham from Brookhaven cammented on the connzcticn between nuclear data and

safegrards. The discussicon revealed the diserepancy bétween the accuracies in
cross sections necded for sai‘e@ards and the actual very inaccurate knowledee
of those data. Referring in particular to the merits of the existing data
request lists, the Committee is interested in more specific definitiohs and

" priorities of the actusl data needs for safeguards; in order to get a clearer

idea of the scope-of the safegusrds data problems end of the help the INDC could
offer to.solve these problems., : : : : ‘ R B

9. iuclesr structure data, Hellernder nrepoenl

The Cornittee took note of the proposal made by Hollander from IRL Berkeley
concerning the possible cooperation of the IAZA in the world-wide coordinaticn
of the work of the variocus groups compiling nuclear structure date ( appendiy 5).
The general feeling was thet it may be i;m::zature for the IfEA to urdertare
specific mspoixsibilities in this field at the present time, Tne Commitice
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agreéd on the recommendation that the IAEA plan Lo sponsor a small symposiur

no later than 1973 on the ccllection, compilation, indexing, evaluaticn and

distribution of nuclear (including neutron) data (croondix 1.7).

10, _Tenical Cenference

. The Tepical Confercnce was concerned with various contributicns en the subjects
of neutron capturc cress sections and garma-ray spectra. The progran and
sbstracts of the individual contributions zve glven in appendix 7. .

ks ARSI Vst S

s e o,
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1. Orpanization and announcerents
_ “ Ha). Opnemins snd enmnowncements
« . : ; :
g ' . Dr. Goldhabder, Director of the Brookhaven Huotional Leboratory, welcormed the
: participents and cxpressed his best wishes for & successful meeiing of the
- . .
Committce, The Chairman thanked Dr, CGoldhaber for the hospitality of the
Brookhaven lationzl Laboratory acting as host for the Cormmittee ieetings
1{t). Adention of TIMS nminutes B ' .
¥ith very ninor amenéronts the edited, but wigpproved informel ninutes of
4 o
ihe Tirst weeting in Vienna in lay 1955 were adepted ss Tinal. The repord
of the Scientific Secretery to the Director Cenmeral of the IAFA on the Tirst.
-  reeting vas adopted withiout changes.
) 1{e).  Adontion of arendn .
e draft agenda subnitted by the chairmen was edopted by the Committee with
a slight reordering of éiscussion of the individual iters. ' '
’ 1{a). TFlection of Chairman for next torn . R
Frem Jenuary 1, 1970, on the chair will be transferred to Dr. Xolstad with
Pr. Eonna as Executive Secretary, In Novermber 1969 JuJds Schnidt will
take over the Muclear Dota Unit.from ¥, Good. He will centinue as Ixeculive
" Secyetary up to January 1970.. A new Cernsn merder of the Comxittee replacing .
Behridt will be appointed in due course. Finchin will prepare the Cheirren's
T report before the end of the year and subnit it to the next Commities llecting
R for final approval.
. __ 2s Yeetines rnd Conferences.
o 2{z}. Penort on €ODATA rectins.
e Pirst International CODATA Conference tock place in frnecldshain/Taunus
peer Trenkfurt/Cerncny frem 32 June to 5 Julr 1958, The field of nucloar
dete was presented by Cove, Cok Tidse lationzl Laboratory, Hjifrne, IANA/IDU,
. - s . g . . 1i mnYg plede
7 and Tenmidt, Yerlsruhe,  Ochnidt reported driefly on the hiphlights of
. ihe Confercnce, ‘

» - : y .
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The Cormittee on Data for Science and Techuolormy, 21so known as CORATA, wos

P

established in_i@uﬁ wion the surmestien of the Internaticonal Council of <h

Scientific Unions ~ICSU) Yo have a Commitiss taking the lead in providing
internationzl coordinaticn and guidence id the ficld of compilation of date
for scicnce and technology. The Committee  has met -+ three tinwes, 1966 in
Pyris, 795? in Mescow, 1952 in Frenkfurt and is now consolidated, Tor Lhe

. 3 -
Jasnineton with Dro Guyr

33

ot

2
N

&

&
33 S 3 2 - Tae 1. e 3% .
waddlngtcn as Diyeoclor, from 1 July 1048 on it moved to Framkfurt with Dry
Chrlﬁtc“a 'c““»e“ o5 Directer.

. L3 - 1T
e Cenference lost year ab Arnoldshzin was entitled "On Ceneration, Collec

e 3, et g < PR 3« Wl &4 ™ Fad (20201 m,
tion, Fvaluation and Diszsenmination of lurericsnl Deta for Secience and Tech-

. - e s ., . * S AT RS
nolory"; it was the Tirst occasicn to bring o variety of data compllers iren
2ll over the world torether, The data fields covered concerned v ostly cheomical,
physico~chemical, thermodynomice, erystallograzhic data, data en atemic snectro

oy

and also nuclear daota, ALl nreseniabions ab the Conference were inforpal and
no proceedings were issued, scorevhat in the manner of the Gorden Confevences

in the UZ, wiik which the present Cenfercnce had elose sinmilaritics. Only
9]
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the orening talll of Professor Ressin
Damz, on “Data for Science and Tecanolopy , from the Past into the

3 ; +3 T = T2t m 3 e 3 YT
en introducticn to the aciiviiies end orrzanisation of CODJ

»

‘d

a brief review of the Conferance both by Dr. Yedding
3in the First CODATA~Iewsletier, , , :

ﬁorts on various Iata GO e

ton have becn gublisgéﬁ

c’-
i
~
(5}
<4
v
I
&
H

sTe Conforence concerned itseld Tirst widl

4

pilation activities on internziionel,-national end individual loboratory scu l= 3.
The moin contributing commtries vere the U3, USER, U, France, Germany, Jupan,

Canaﬁa,'Polan“ and Israel, Arong the more important institubions deserving
particular rention are
The "&thuul Stendard Reference Date “«*te* (18ED3) eof the National Burcau
of Standards in the US, headed by Dr, Brady, ' .
The Thermophysical Propertics Rescarck Centre (TPRC) ot the Purdue University
in the US, headed by Dr. Toulowkien, ' '
-Tae Tebles fanuclles de Constentes Celectiondes in Frence,
The Cr"gtullcwr**hlc Data Centre in Cavbridye in the U, headed by lirs. Zen-

nard,
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- e . . A ' .
( The Lande »E' nstein tables edited in the Ror nger«VYerlag by Drcfc sor loll-

vepe,

The Therwn§h' sicnl Properiies Instl%v+e 2t Moscow headed by Profaessor Cure-

£

. - 'Vic"n; i ) - R v ) ! ' S T

- ., e

A1l of these reports gave the impression, that there are many activities in-data

R : compilation going on in many pleces, dbut that there also still exists o laek of

- a

coordination end rather nuch duplication of work. Therefore at the Conference

i

itself, in addition to these review reporis, several panels and tack groups werse

N2

" formed and met o oxplore Yhe pessibilities of worldwide cocneration in sclected
Breas, in particular
e & panel on infrared spoctra,
a pansl on data for chemieal t $“9*vw wics,
8 task group on Loy values for thermodynanics,

. & task grous on computer uce in dota compiletion,

Furthermore cre of the first tasks of the Frankfurt Centrol Office of CODATA
“will be to compile and edit a compendium dircelory survey of co%t;n»i‘; data
compiling projects and related work, ‘ ‘
.: In the minds of meny of the experts present the nucleor date field &gpeafe&

o5 & prototype example of pood international orpanisstion and cooperation, which
has not yet teen reached in the ciher data fields, Theréfcre, these giher data
fields for the noment rcceive nuch stronfer attention from CCDATA than the nucl Tear
deta field. fchmidt concluded by recormending that both the IAEA end the INDC
aiways be ranvesentcd by observers at CODATA Conferences, These would be euxpéctss

&s the nuclear dota representatives ot this Cor‘crgﬁve, to glv 2 shor{ account
of the present statc of the nuclear date ¢ ctivitie k
This last point was discussed by the Commitiee and 3t wes pgenerally felt that

- G " gt least the 1IDC should coatinue to be represented at CODATA meetinps. A sub-

- cormitice consisting of Good, lavens snd Smonds worked oub a2 recommendaticn

vhick found the approval of th =rrittee and vhich is reproduced in spmendix 1.1

fehnidt was asked to inform Dr. Schifer from the CODATA Central Office about
_this recormerndation and to extend to him the forrmel reqpest to distribute
] cﬁbhﬁﬁaﬁewsictters and the compendium directory survey of COD&TA slso to IDC
nembers, Bill lavens slso volunteered to relay Yo the CODATA US Representative
to put ell IIDC members, observers and advisers on the digtributicon of CODATA

publicetions.
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end & Panel on Resononce Porareter ot

in emmendix 1.3,

-

s . . - ; il
‘Diszgerination of YNDC 3N Tor: ualc .

A large subcom.i ttee was set un consisting of

Abranov,

“ dealt in substential detal

Fofoed-lensen, Souza-Santos,

H
X
| &Y
o
ey
£
14
£

i,
e

~4
on  woean

toll

IND0 perhers for corrments,

2 the Committee apreed on the racormmens
lueticn in 1971, The TAZA is esked

¢
derds nossibly to be held in 197

stics.  These riven

- - 3t
ro¢ormeniauion:s are

o

Yelsted {Chairmen), Henna,

Rae, lerenz, Teschok and Havéne, which

it

proposed nodificstions to the "ethods o

A = Y e T

e

er: ond forrmlated & éraflt report with -

1 ) : : - g
T York™ for consideratlion at the next

IHDC neeting, This report is renroduced as anpenéin 6 and in the folloving

only brief ad

4

R ) -
ditional remarks are g2

Lorenz con
Fppendix A to the DU Drog; ress'report
he had
Vthhllluo rates the neeessity of
service aren

not hblowtln: o the T

proposals nput

Ve

mented o1 the revision of the Lisison OfTicer systen nvcwo-ed

L3

received fron O comntries of not being

L e

forsard by lorenz to post the Lizison Officcrs at more

-

fuo

Kofoed-Fansen broucht out complainis

well in ormed on IIDC sciivisies

having 1~a;: ) offxcers ‘also in cowntries

iculer apnrovel was. given

P
to wias

i D
frequent




-

.

.intervals and to use thoem nore efficiently in-4

their capacity of providing

.

the DU with nuclear dota inforrmation

The present nusbering of IUDC decwsents was renerally felt to be much fea
cormlicated; the sudbcormitier was osked to simplify the nurbering and to try
to adopt a scherme similar to thet used by the TAIDC, Appendix B of the DU '
mreopress rencri ﬂa* forvard by Lerunz was found to be 2 pood basis for the |

‘discussion of the gubcorritiee on documents distrivution,

3{c), NDU inTorration Jeltiers

Iovenz drew the abtention of the Cormittee to section C of the IDU pregress
report as a basis of the subcommitiee's discussion on this matter. T
3{a), Other Corrmitics huniness ’

urthernore ccncerned in particulsr with the definition of

The Committee was

-

observers and seientific cdvisers, The coneclusions on these guesticns are alsc

sot put in detall in svvendiy &

W S s e

fLondnrds netivitices

‘.\:‘

h{a). Renor:t on 2200 n/sce evaluniion o ; -

s .
arp - . - .

Henna said thail the revision of the carlieér 2200 n/sec evaluation of the ther—
nel conztants for the four prizmeinal fissile nuclides aciuslly took more tire
than anticipated before, but should nov be finished abgut in the middle of
July 1969 and then ret to be musliched by the TADA, One of the major problers
‘was a cormleic revision of the :—;uc%or of the 5oar nuclides effected by '
Vesteott.  Trourles werc rainly caused by the coatinuing di'crenm.cies i
redsurcrents of v(““'pg) and in the a helf lives of the specific acti 5ti-
©f the o-zrmitiing nuclides.  According io ¥amna rore sericus changes corpared

. s s 2k ¢ e
to the carlier cvaluavion zre to be expected only for Pug‘“, Cood pointed ont

thnt the foet that reasurerents sre 54111 ecntinving would necessitate fusture
g i

revisions, The Chairmen soid that r",~¢al Lar tﬁe’rcyort has eore out there
would not te a larre exercise within the rext year so that the guesiicn of 2
further revisicn of ihe nres eﬂt evelvation ecculd be left t éeclde upen st t“"

next meeting of the Dommittec,
-
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{;

* -

h{b). C*“nv evaluotion messibilities

',ECﬁarﬁinv ther evaluations Good referred to the rccommendations .advenced

"pointed out that t

,“

€

‘Roe said that the scattering cross section measurerenis on 3

w
"3
£
5]

by the Brussels Panel on Standards thot an evaluntion esctivity in the
of standard cress sections should e considercd as a nossibility. Spaepen

o

1is misat be en interesiing cetivity for the TAEA, Schmi‘t
z
of

et
%

said thet becouse ol the u*u~cver in Hoverbey 1900

no specific cowmitrents would be possible at present and that the whole

i e

cucstion of Turther evaluatieon activities of the DU would heve to be considers

e

according to the interest profiles of the centre userc. Tor t

interestsof the nuelear ca:*.;:unit:;~ mainly of reactor physic

mosi strongly focussed on the cross scetions of the nein hesvy fertilcvanu

fissile nuclides and on stunderd cross sections, Also the recgormendgtion of

the Brookhaven Cor.i]atiqn Penzl that the centres should puslish review
4"‘

4 ~ . 3 g .
ined tonics of uze for the user cemmunily srould have Lo

articles on well ¢

his context, In conclusion ¥inchin asked the DU Jor a

)
#
Q
2
[
03
pos

2 LY

<
vorking paper on evaluation activities {o be submitied to the next meeting

of the Cormittee,

, e ala
E{c),  TRerorts on_stonderds setivities from merbers
¥ "o -

i o

ﬁerPOV'w01rtn0 out thn tlhe Ooninsk Cent:e éoes not work in the field of

standards, because it belonps tothe State Cormittee on Utilization of

-

Atonic Frersy. In the USER there is another crecial Stete Comnittes on Btan-
dards by which all the standards work is done. Lowever, Obninsk la much

‘interested in the resultsn of such work mid e.g. has therefore sent z delepgate

to the 2200 n/ece Evaluation Pancl, , .
Hanna mentioned the Conadinn participation in the fall of 19568 in the inter-
——— p ,

. .. 5% . . 5
netional intercorparison of Lﬁs +  Thls was basically a comparison tetwee

WPL end AL techniques which are voth invelved in ln-dath rmeesurerments of

2 . . . « C
(C 2 Y. fietually no sy stematic discrerancies shoved up, =nd the arrecment
reached iz of the order of 1/2 %,

+

- Swronds rentioned some neutron standards intsrcomparison bevween Ausgralia

- : -

and scriz other countries wvhich is going to be »ublished e.g. by the lational
Burcau of Stendards,
10,

: £ ! .}
by ssern and

¥oxon ere nov avoileble as Herwell report AZRF=ES5970 and are beins subrmitted

for publication *n JNT,  The resulis of these meoourersnts cordined vwith carlie

.

.




L4
P ) e JR ¢
transrission Teesurerents su~rest a-devistion frem 1/v of the B (2,n)
cross section between 5 and 6% in the region beiween 10 and 20 keV, ~

k)
6

fone of the Ii~ eross zections workt is so far mublished, Uttlery made & .
P A
cure“ug G, reasurenent of Lo :© wr to 10 Ye¥ eand has fiftted the recion up to
'@bcut 2 JieV with resonance parcreters beth of abserved resononces and of
states Lnown Lo exict in the IiT cemownéd nucleus, The gcattering cress
section penerated from these pararsters is in peod ppreerent with published
seattering date, the foial ansorptica cress sectiom derived et low erergics
shovs & clear 1/v Lehaviour, itz ihormal walue is more accurate then sro-
viously mudblished work, Arownd the 250 keV resonomece, hovever, the derived
Sy vn’ugs are ¢bout 201 higier than any of the measured values obtained
PP { I

with L1 glasses, The parameters derived from the latier nmegsurerments de
not fit the scatiering cross section, ~ &4 2 310 vaseline sphere crey detector
is nov consiructed 1y bz usced in Ctge:inenﬂs in the full

of 1969,

Snaemen reportzd first en Deruptter's 2,280 n/see measurerents for cis.
Unfortunately these could not wei be made final beenuse of wnccrtainiics

. [y

in the deterrination of the kelf life of g cn vhieh it is based. Hew

.\~

neasurenents of the U-guantity using iéota_ic Zilubion technicues indiznte
provisory valucs 1.5 - 27 hirher than these found by ordinary chenical
retheds. Work is continuing, but deiter sarple material is reguired, Also
the results of ‘a round robin for choriecal enalrsis of H»léyers, in which

tre Idaho Leboretory is participeting, right help to elarify the situation,
Other laboratories could stiil jein this round rowin, Tor vhich laycers could
be provided by CEIlL, - Corperisons wers rnde of the neutron-induced countiag

retes of precisely dnowm Py

.

porated sbzolute boron-lovers

Yy
The

et 2200 nfsec

natr" a~-comnting ond i

aacunt

g

o3

Tased

?3~ . .
g»layers nrepared by eledrospraring and eve-

. : 232

to ‘deduce the fission cross seciion of Pu
"‘0,
[ =)
of P77 on the loyer is obtained frem low peo-
. = . - 230 ' o e
ocn the Ymevledre of the pu™”” ¢ hplflile, shien

seens fto be quite well Znown., A final precision on Ia

0.5% is hcpcd for. - CRII Iwrticiﬁatc“ in an internaticnal inter
of I )6 d the results confirred what Femna hos said ot
zw%lini.'rf reswdis {Vash, 1962) on the nerrelisation of

fission eress section in the reosonznce rerion were cconsi




by using a sclid state detector vmt mueh less detector materials  Also cownt~
" ing statisties were irmroved and the norralisation of relative reasurenents

to the cbsolute values obtzined with o chopper wes made in a larrer enerpy-

regicn. -

.
- ¥ + Yo
Sin ity

o

&

.
ronortie

5
¥
L5
[
e

(]

et

2.
COMNTEY,

Iwehuss and Czibok {Phrs, Ietiers 283, 535, 1962) o check vas perforred on the
anrulor distribution of the sonitarsd !
7y The authors indicate tket a * 5% voriation of the total n-p-scetiering
¢ross section noy be dus ;0 2 consideredly Tluctuating enis 30

seastoring anrle
at several engles.  Prelirinary rdsults do not confirm the anisotroprs - . hoeu-
rote Geternminaticns of the fifferertial clastic seattering eress scetions of

. . s . SN
carbion from 05 4o 2 I»¥ in stens of 55 YoV heve teen made,  Correction col-

r
ehericnal metheds establiched blends precise to 0,020

the Yo' bronching ration centinues.

Ceoncernins,

no indicetion at 2ll of csci}laiions.. fsigv’* cﬁt‘cr“d rncc b G meéaurCmc:
of Cierjachs et al. et the Yarlsruhie crelsireon hetween €5 and 30 eV vith a
staﬁistical‘accuraayvof 043 which shoy tn smoéth enerqy ncpenﬁcncc as hnown
before,  Also Poc confirrmed thai in rccc“v ereictron neasurencits t Tarwell

roe fluctuziions could e found, o » -

Divntia saig-that the stondnrds activity at Trombay i

tronics Divisien (cee Indinn nmromress resors, SARC-EO1, n. 15-17)s  Le menticon-
ed in particular the establishrent of a stondard therrmel neutron flux density
for the cali .
the source gelf aasoxptxonﬁ the cormerison of the flux stenderd with standaris
maintained

in Tokro by exchanzing irrsdisted rold toils, =~ Then ho rentioned the na‘tici

pation of

" o . I . o 3 +
nal counter, The resulis arrsed within 23,  Preliminory r2sulis
“+

t SRR

2 : ‘
Feutren fluxes of the T(p,n)” Ye reaction were peasured at 1 eV

ass ociated particle mzthod, the recoil telescore and the & methone

7 T b

“ . et : fotl1lng 1 by OFI ¢
zlzo arree to 27, - A 1i -plassescintillator calibroted Ty CEN =
e

was corpared st C2INT ot 100 and RCG ke¥ to & hydrosen proport on"‘

Resulis are being ovaluated, - Initiated by & publication fron

N Al

Lrovyr ab prcu*ﬁ

s
'3
3
]

o ‘s ' .
near §7.  Pecoll nrotons were observed in o velescene counior

e

» o

4+ vy o P -
.,ttw: ,mrlt'” -

:onurerents ?‘*ckek «cn**oﬂvd occrt & wore with

W W W~

e o]

-, s

P )

5 underteren_in the Elze-

- . -

- I3

srailan of thernzal neutron detectors, a nhev reihod to- determing

at tha I8 in Uas? ingtan and at the Flectrote cehnical Labor»tary‘
E g2

-

L

60

BAPC in the international intercormeriscn of Co - wvhich was orbaaiscd

-

by the Bureau Fnterraticanl des Poits et lesures (BIPI) in Trence.
el R Y ’




. A $ . . -
Favens called the ottentics to the standardization work done at Al in the

¥on de Graaf grow. of A3, Smith ( se US prorpress repord WACH~1127, pa 5T, Je

-

-

.C) -
This concerns reasurenents on ¢, (Ii ), 6. {C) and en the Ln.? (pyn) reacticn.
EY ES

v
oy
>

There is elso some vork done by P8nitz on the meesurement of the ef{icien
of its grey neutron detector,- At Brookhaven a reasurement of the parshyérc-
gen cross scciion is geing on in order to irprove the sceattering parancters

of the (n, 1) interzeiion.

Souzo-Sonton montioned the fabrication of icnisation chanbers filled with know

IR

cwmitities of raseous U?G, vhich will provide the possihility of absolu‘c"

{y, ) cross scction mensurements,  Teschek and Eanna drev the att ent on -

40 the gioschicmebric @i fi‘icu}.ﬁes with U”’G.

I'orote reported oa the status of the eveluation vork on o () velew 2 iV

by DMishinura et al., an@ of the review work on G {(c) relow 100 keV by

§§£».’<,?.sime; and Schrarz/CCHi. The G [¢) evaluntieon work tates into account
o5t of the corments received earlmr and is now swhnitted for publicaticn
in =n CCDY llawslebter., Ghe O {Po) review is still incorplete and, after

.

orpletion, will also enpear in o CCDI Hewslebtter,
’ . - B

k.
-
~
-
»
»
L =
2
-
-
- .
«
- J—

5{z) . Reports from merbers

5

Cnly the more important itenms will be reported here execept those covered unde
5{c), TFor further items and detail we refer to the individual progress re=,

poris.

ursR_(IMDC(CCr) - 3/6)

Sinece the lasl I'DC zeeting the Sixth prcg;ress repori as a collection of ab-
stracts has boen issued and already & istributed. The Seventh progress repcrt
is in ")"‘(“ arption and vill be éis tribu ted in a few wee}:s.'Dm*in'gﬁ this tire
2lso the fourth u‘I““C Zulletin has been issued, translated by the IATA and
“@istributed, hbra:"o* re*cr»ed briefly cn the experinental work carried out

in the USSR in the last vear, o » ‘ .

“Institute of Fhwsics ond merrat.{cs, Chninslk: 'Z"::e rmain work waes carried out

for fast noulrens aboya 1 R Y, Particular situdiss were concerned with the
wasurarent of the easulzr sniz ci.rm" of Tizzicn fresments originaeting fren

3 - - e 1
023 fission near threshold hetvecn 0.8 end 3.k ! cV the reasurenent c:" the

oy




ratio v’xu , )/v(Cz: ;
/ Eds
0. reasurerents on 12 different nuclides yanrina from Cu - ? 4o Ir'7 vetween -

. - PR oA
}, some theoretical work 3‘:‘0’&,8\11&1‘1*' on o (ra"7 ),

-~

Ao vt

14
4 e Y Y b S - 4 g Mg - ~
10 and 350 eV and for | of these nuclidesz in addition botween 0,2 and 3.0 e

end finally s5till continwing measurerments of inelastically scatbered neuwbrons
Logn o+ b} e P g, ?32 h Y 123?"
<in the anpuler ronge 30 - 150° on Te, Cuy Do, Th end U . j

.\‘

and Pu

Kurchatov Tnstitute, llosear: The main work is concentrated on the resonance

- pose2 -

sadai b e S

, ., ~ - g 5 P
renge.  Gauredaan carried oud o, G, 814 .0, reasurerents on fn and Ag.  Some
03;- } - ae -
= {=22 o . : . , v R P TRy
3. (U ) reesurerents vers performed with serples cocled down to liquid nilre-
d -
en temperaiures 1n order to reduze the Depnles offect,

Institute of Thaorelical sn& Tumerirental Thesies: o (Pu 32 <) is invesitignied
e . . i PP & ks, i A oAttt mtl st f

- % - S —— e & .4 1T e - : € e

in the thermal enerpy resion. In .,crﬂ..ar“ figzien studies vields fer masses

e ) i 230 .
> (1i, Be, B, C) arc reasured. o, 72920 nas been ncesured up to 600 ¢V

P

and avergne resonence narancters devivad,

e . . . j . P
dJoffe Institute, Ienin-rad: o (U235) iz measwred in the thermal energy region.

2.

i
. . s
Partherrore the dependence of the ;mi“o*"a“" of Tission y-rars wpoan the total

. - k) EIRROR! s S p - N s a2 danety
enerry of the two framments and the light/heevy fragment rass ratlo is studied.

Pee

Ca) 4 - . » - . . .

Ihlonin Instisute, Leninernd:  Padipchenical determinaticns of the yields ¢f

- - o - .
: 0

19 rarc cerih clements betveen le and ¥b fronm slow neutron fission of pu™"
22|1 . ’ o
vere carried oud, In ternary fission the emiscion of lons-range

particles vas studied, Furtherrcre the neutrea spectre from spontaneous

fission of “121:2 and ‘:‘:21;}4 were neesured,

Wrainion Institubte, Yiev: Jfnpular @is ‘ib“tiaﬁ of olm‘;sc" neutrons were
reesured on Ms, Al and £3 2t 1,5 iRV in the anmuler ronge 20 - 1483%, ctivee
ion pessurercats were cerried out on various isotopes of Cu end W in the

energy range from 200 keV un to 3.1 leV. . |

Fiev Universit—: {n, 2:3) reactions are invesiipnied,

Jine, Dubn2; Resopance paraveters for verious nuclei are studied,

As the tr«n.»l...t's on of UCER decwsents into Faglish 'b\, the TATA usuelly tahes
considerable tire, tie Committee cxpre s..ea its desire to have ﬁussizm lenguarne
copies well in advance of the translated documents, R :
Forales first described briefly the measurement ?acllltles available in !ezico.

At the Haticnal Polrtecinmic Institute of the Iexice Univerzisy there are two
suberitical reactors.The Hational University in Hexico City hasused e 2 lieV Van

de Craaf for sore time for measurenenss, Necently the Guvernmn{: and the

at]

‘Mational Nuclear Pmerpy Commission have insialled e lluclear Ceatre outside

. o
Hexico City, which has a Tripa imrk TII resetor which went critical in
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neutron capture additicnnl yersys are observed preboably coming from d-wave

~

haviour of d~vawve strongth functions.s The datn are now deing corpiled and

resulis will be presented at the vorga«oﬂlnr ctudsvik and Uontrenl Confcruvccs-.

LS
s - \ ] b o S hed R ) . 2 b/ -' -3
™e braghieline zeatlering measurarenis &t Velhourne University have been
p . ws 8 . B ¥ . g LS i
corpicted; the resulis will come ou + srorily and will be circulated. I rea-
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suremenis on the 132 eV roscaange ¢f o are ¢ wnleted ond will be publisacd
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in o four wontls,
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Bee rencried that at Aldermaston work has recently heen started on v melsures

e 3% "
.
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D v . - N Tt et
ments for Pu’ "7 between 100 he¥ and 1 waV, The Narwell Chemicstry Division

e 38 . LIPS I B SRV Fy 2 3 R et v 3 in T
wvork iscencerned interaiinvith the determinailon of procusy wields coming
. o L T “ g Y - L 7e T4 3 9 8 LYo, e R
from fast neutron Tigsicon wiih a noulron speeirun pserdling that of & J1&ss

v, <,y 3 S .y YV - - M gy 3 Qe e 2 4% a K} - P -
reactor ond heing fensrated by the Farwell boosicr within the frarewerk
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ES SR S 3 . o im . arlnd 3 ot <a
of the nrototyne fast reactor prosrasi Pecently in eddition to U7 susiarcs-
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nold {18530 3PUCLeE ALvVe also heoen carrlla ous on e oG IR Wi e!
=l o s, % RSP S = Lre P . T A4y
labter shows on anonmalous opliXe Shapo near Wil chreshold,  The natural widia
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Wion on the Iuis accelerator couad |
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iy e . -y de - mere -
of this spile with ey roctd engrzr resol
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be determincd as gbout 20 keV, the spiké itself being expizined os a single

e

yibrationsl level in the secend fission barrier minimun predicted by frutinsky

.)‘
" |

with e rotsticnal band built on it, Heosurements with the "black" detector

n
» are expected for the fall cf this year For the measuremenfs of capture y-ray

spectra tvo timcwcfvflight pﬂ* s of 10 and 20 m respectively are ncw availeble,
The Ge detector resolution has been improved to about 8 keV, neutron energies

up to a few XeV are coverzd, . '
/o) (THDC(EUR) - 2/4.‘ ERIRG(E) 145 1)

Swaepen rerorted on reasurereats rurforxca at RO/ Geel

nee the last Zuraton

pz }
IV

1668, The evelua=
D e, 33 .:
tion of the resonance rarmrsters Iron tae O regsurenents on U veing the

w

»rogyess raport rame{n) 119 which cevers the activities

-

n

nultileve :za*c iy nrogrom o*»F,T. Adler and D.D. Adler wes centinued,

. . , oh1 .

Tae Tirst rum (65 eV - 200 2¥) on LRSS 1Y wos eormleted,  Aifter separaticn
. 9&1 . . .

of Tthe prome-in fos & second (ﬂ.. - 500 V) was steried in the beg 1nﬂ,37
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750 e¥ and 2.4 keV and between 2.5 and ¥ veV. The onalys
progTran Gf Atta and Yrrvey is mede for the range. G5 eV ic e QY; tatn yeducs '
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tion and ra".ﬂ.i ”or the other runs are in profress. o
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the Taeilitiy to allow for auclear ciructure siudies,
e 62 leV proton lincar acceleretor at Minnesote University was shut down in
Janucry 1669, ’ ' )
Yor the.electron lincar accclerator ORYLA ot Onk Ridre final relisdility runs )
arve nov in vrogress: the Tirst weasurerents will depnin by the niddle of Jqwne
1068, The accelerater hes red the following specifications: 30 to 10 MeV elec-
trons, 15 A reck currenit (2.3 to 2k nsec), 2.3 to 1000 nsee pulse width, 5 te
1000 pulses/sce and 50 Y7 ot 1000 rulses/see for 2% nsec rulses, ORELA is
desisned for neutron cross section reasuremenis in the fov eV to a few 100 keV
bxergy rengse nadinly for the AEC faszt r»eoctor nresran (LJT:R}. In particulax !
npeasurernents of ¢, and o fer 5233,‘V235 and Pugsg ané el UY for U?QQ ere planned:

Three technicues will be used to reasure the Tission yields: detection of fissic
neutrons, Tission frx”“-nua and fission parming, Turther nplans concern high

resoluticn o, measurerenis on enrichied isoteres up to about 100 keV, high rosc-

: -3 PRy + T ey et 4 . . 3 era Frs -
lution y-ray spectral measurermenis {rom neudron cephbure in individual resonalces

o+

balow hout 10 XeV, o_ reasurerenis wron nuciides of interest to nucleosynihesis
inporténcc to beticon § oand 500 eV, fiszion reaswrenents with
aliened nuclei, end transmission and fissien reasuremenis with polarized eutrens
Yith the 50 eV Crelctron at Princeicn University the wrogram erphasis will bve
on nuclear reaction sivdics,

The 220 leV Syuchrocrclotron of Tochester Ualversity was chut dowm in Senterber

1668, ) S
.” Y s - ) “ . 3
linvens reporiced on lov encersy neuiron cross sceiion work in the US, referrins

-

last UZ progress rejort UATE-1127. e drev particular attentica to the

o
oy
1]

t$

¢ fest chopprer worik on capiure Y-rﬂw wigths and averare

700 c
- ") O
¥ form o ncasurcmentz.o“ g 235 and ?u“B’ on the

o

.
23 an

-
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¥ its restartingy furthernore they hove e new absclute

frronme CP=9 reactor afic
) ~ 252 \ mnl Sy o ey .
TeasUrers ent of w,_ {CF } for which no final resulis are o yet availesle; o

HOA D1 . e . ) o :
pre}iminary value iz 3,722 * 0,015, Mocldauerfirpome is eondueting a therorechtienl
nropram on ihc statistical rodel irying to match up theory ond experirent over
the whole ener;zr yonpe of invesitigetions -

V. Sailor/ Breckhaven is werling on the nagnetic orientetion and scattering
from rarnetic rccricxﬁ;; raterinls,
1% Colurbia an canormous amount ¢f reccnence resulls is avalld‘me o5% recepily
1
4

. 151
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payiroularly for Eu gnd N hs oqt “tvlk ing :eatu“c lﬂ rccc“t fissich
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g v :
studies on U"BS he rost ﬂréba‘ole nuber of neutrons emitted by a fissien
frarsent ves found to be zero, In recent stuéa}es of spontuoneous fissiohv of
P;;EEG and neutron induced fission of'i’ung the @ifference in the ‘(avera;;e) -
Iinetic cnergy of the fission fragmenis was ohtained to 0.75 eV which is about
consistent with the npeutron nmumbers emitted in both kinds of fission, A receat.
redeterrination of the 2200 n/scc cepture cross section of ¥ ielwd the
Aparticularly accurate valuc 332.5 * 0.9 md.

Fron the Los Alros nuclear explosicn work an encrrous emount of date is availal

o

-

le. The Liverrore lineor sccelerator is worhing periiculerly on time-cf—f‘lif‘:t' ‘
spectroscopy, dbright-lire and sceattering reasurerents. Havens drev finally th
attention to the extensive work going on st RPI Being all of direct concern to
the TIDC, ' _

Maschel¥ renorted on fast neutron work in the US and referred mostly also to
%he recent VUASH-113T renort. Ee first mentioned particulerly precise trans-
mission vork Wou. 4 the 0 16 inverted rescnence at sbout 2.3 eV, '

At ORIL o,.,(Ca :} nns been remeasured with much higher res clution than in the
past at enerpics up to 2! eV; duc to the high reselu ion f..bOU.u twice as m&
resonances werc detected than previously. There is olso quite o lot of inclas~

tie y—-excitaticn and elastic scattering vork geing on bobween L ang & Te¥,
At Guf\ the Fe (.a,'}) cross secbion has been rmeasured uwp to sbout 1 eV with re-
ther poor resolution, bdbut high accuracy, Also a nurber of of' mee uremnnts up
to about 70D keV is aveilable; usual statistical thﬁ;oues scen not to fit

tke date ghove 200 ke¥, and o more rezpid chenre of I‘Y with excitation eacrsy.
“seens to be inferred by the data. Also-gocd resolution GT"measvrn'«ems wers
yevfowved vith the eleetron linac up Lo zbout § eV on N and ¥Ye, Furthermore
{n,n'y) reasurerents were rade on ¥ end O up to avout 16 V.

At Idaho Nucleer the wellkn wn interforerce din el w the 20 KeV resonence in
Fe was used to cxtrect a well collimeted 3 1/2 ' diareler beenm of 25t 1 keV
neutrons with a flux density o:\"""mﬁ n/cr::2 secy this wouléd cllovw en accurate
¥ bath cahur“twn and shsolube reasurerents as with the Sh-De source. =

It Caso-Western Peserve University elastlc and inelastic neutron scatteri:‘z,:; is

studicd on separate isoiopes of Te ond Ni up Yo gbout 6 leV. A4t Texas luclear
3
¥

(n,n v} work is mmg on; recently ! and O were studicd gt 14 eV, B (n,ay
s o 5 ieV, &1 mé Letveen 8 end ‘i raY, L% BPL AL (m,n'y ) wes measurad

up to about 20 leV, |

At the Nationel Burczu of Ctandards O, V05 reesured un to about b eV for
Ce, Ti, Fe, §il pnd Pb. The use of crcszcovml&nm md sellfcorrela tzc.‘ rethods
is of n'}.rtlc lar isterest here, At Lockhced ﬂ*gg work is done on oriented nuclei



s, . - e
the setusl ones, Furthermore photencutren cross sections on B and I vere studicd

ML 165 .

for fast neuﬁrous, in puarticular on ¥o ¢, in order ‘o study deforrmation

effeets,

At Livermore therc is at present porticuler erphesis on intepral type neasurés-
ments, e.r, high sensitivity deterriration of sverape energies in various
ggometries by use of measured reatios MWi(n,y)/ii{n,2n) or Alln,a)/Ti(n,20),
Other integral experirents concern ihe pulsing of spheres fiiled with ligquid
0 or liquid (C:?).’ the rensuremont of time spectra en
Honte Carlo czlewlations, The fiis cbiained are very & od ingpite of the fact

£
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that the czleowlated resvonse fﬁncticms ol the deiociors used rmizht differ fron

“from threshold to ebout 30 eV,

. ) B l)‘3f\ . ?ﬂ,’.;: R
. . . . N . ; - P -4 T ol JN
At Arronne elostic and inelastie scatiering work wn to 1.5 lkeV on Th et
£ 3 - ]
239 . . . . . . .
and Pu is continuing with particwlar irerease in accurcey. ronitz (Ehel

»

- . . o 3 235 . 34 [ .
phasizing ratic reagurenenis like o (UPJ )/a"(U““3) androf(ﬁuagg)/ac(d ) up

to whout 1 eV, This is courled Ltﬁ ﬁcacure onts of the seasitivity of the

. 1,235 - S
prey neviron detector and of the Au{n,y)/u 22{n,7) ratio in an attempt io
resolve the still exizting &iserepancies in the oveilzble o . measurenents, Also !

1
i
£ 3 o~y -4 . - : o S A s rp 3 s e x 1719 2
}31‘0.“Uu LeRLron 15353100 S‘QGC"@ o oas o fwicticyn of anceident energy are studiead

T
‘.‘?C,.Ewng;f. C,3 ond £ Y 4h
* i wlollia . W O 239 <L bet o

o o
& - »
e ong Pu® spectre obtainnd gre 1d zl,
' : o ., 232 . 238 . ‘ ' .
Delaoyed neutren yields for Th 32 423 end U7 were investipated as o funcllen

o incident neutron enerzy; no chanpes have been Townd up to 2.1 Me¥. Also
m of carbon has bzen reasured with a resolution of 1 keV betwcen 0.1 and 1

i . .
Kt Rice elestic scatiering neasurerents on D were repceted at 5, 7 and 9 IleVy -

Purther work is plenned for W and O,

At Los Aloros licllelly and Shunk found in the bord resulis

L

o
sare intermedinte struciure as observed for other nuclides, petting clusiers

of sharn resonances telew 5 keV, There is evidence for a change in the fissicn

wn

Lol

frarrent angelar distribution above ahout 0.6 eV, Tarrel completed the

* : .2' . e - 1 2 ) »
ana1y31s of ¢ {U°7°) uwd to aboui 6 heV a detailed secount of which is piven
" ,232 . . . N

structure in U +  Good merecrent between ihecory and experiment and very rood
correspendéncc retween neutrea induced and (d n¥) a“& {t,p7) studies was recensir

ey 3 <. & D, ~3 ; M xe Y i A 3
obtained when the dowhle-hwsn Tissicn barrier shave is taiien in

£

neceiithe

« -

Taschek finally commented on ihe recont t‘.:‘.scrc;::z%s:cms in the ™77 wromi neviron

LS " s

ssion speetrum, reforring bask to <he velllnown nmeasuresents b Grundl. The




-

Hopy

¢
- Fe also gaid that Crundl is -oir.-f: 0 the Izbicnal Buresu of

-

discrengiicies are ez ll:; lcwwe as can ’fm:s seen e« Trom a corperison of ob-

. e — . . . t-.“) |
served sad computed spectral indices. For fiss w.; s:x;cctmm neutrons a 6 ,.(U°7)/
- £ E2

2
“3"7 2 T o ¥ ot 4 1 . Y ; J.;,,. ods o A el
o (3 LI 01 orfb t 65 is chserved, vherens the ca..uw,d velue using
is

£l
X
J
Lﬁ

w older acecnted Tission spechrum en ¢ data is 2070 larrer, i.c,
2:,,60 £ 4%, Similar éiscredonices are cbserved for the sarme spectral index
-in bere (137) and reflected 6737 critical assem 1ies {1%k%) ond also in Pu

- W %

()
e

criticel azsserblies. As reason for these discreroncies it is clained, ;arti-,
culariy by Gmmdl,. tha t t: old :16:‘.*51,*'&::&3‘?.5 of the Tission spectrun e.g. b¥
hprder with an averene enersy of choub 2,2 1%V instezd of the ecarlier 1.0k kv

Taschek pointed out, that it is rab ther wnlikely that the fission spectrunm is

wrong ot hirh enerpies, becavse the cerparison of tharee "pest™ seis of deta

- s " - " , P TPL A
nbt:u od with different methnds dus to Barnard et . al, from Harwell (F n =100 ke¥, .
Cranbery {tire~of=flight, 5 =5-80 keV) and Zoson { rotoplate, thernel), with

‘

3 fad 4
arbitrary, bul consistent normalization to the Harwell éata, between 200 heV
% o o PR - 2 - . e ) "
B eV shows very rood agrecrent, Thus It night be,. that the fission cross

scetions zre wronp; Taschek underlined strongly the necessity of reconciling

ihe vresently available partly discrepent fissicn eross se

nointed ocut that the IUGTR had swurrested & panel on the Tission spectrw GUESm
tions  Syronds said that theyr 2lso observe similer disc renencies bet’.-;ccr; raeaa '

@

fission ratio values; bt sugrested es alternative reesons

incorrect inclastic end clastic seatiering cross seetions used in the caleu~
letions leading to incorrect noubr ron’ mcctr‘..  Teschek pointed out that the
discrerencies are not only cobserved for critical sz emblle y but also in

Yelean™ xr.easurr-"cnw, in which the same fission plales were used for the neasurs-

~

reziy (INDC(BZL}-2/G) e . . :

2008

Souze~Srnios reinted out that the last yezr's contridution of Brazil to DASTAR

zmd CIIDU was shout 3200 data points., These per tain 3;{;; to”timc:-oi‘-i‘li:;ht_

43 N . . . o
T measurerents on rolyerrsinlline Te in the wave len: ,ﬂ‘x rannse be tvem C.75 &
“and 5.hk ﬁ Turiher work conceorns the infiy e:;ce ané elimination o" the efipct

of cantominntion duc to seccm‘i order re?d ct*:m nrt.tron in frensrission mens
surements with the erysted smectrometery for this purrese o, (,xu) wos ronsured

between 0,01 and 1 eV usine monnchrometic A1 end Go erystels. Sith the glowr

- »

thonper and tims-of-rlisht spectroneter meesurerents were mode on slow neutron




of o lonsn counter used for reazurements of the roiio of thoe number of neutvons

the 190011t" on of 5 na

higher orders of

scattering in I 0, ,omvct“,lﬂre and scveral methyl ccnnounds for neutron wave

*lencths between 0,8 ang 10 ﬁ a2t roon terrperature. The resolution chanped

[ 2 <
from 0,02 A at 1 A =t 10 A, !20 U resulis were found te he in good agree~’
rent with previous results. With the ‘same arperatus also o, measuverentis
¢ T
vere performed on UG, et;: 1 and 3 Ay the obinined data were about 107

C »
higher then previcusly aﬁGC?tcé valucs due to impurities. Seuze-Santos
rentioned this examnle in order to underline the need of developing cowairies

for high puritr sarmles. e also mentipned calewlations of the efficiency

.. - - - : - a
ey e g i ~ - T Ay - v
ermitied un RAGLCLLBHL00 O natural and enriched wy aniun

"a

o)

A, < > *
md thorium end an the

(st9 proeass, Ferthernore ffonte Carlo methods were used in order to colcoulste
smetic s»mectroneter with due censideraiion of so

o

¢
approx:ration; this srectremeter is used Tor internal cepiur

studies, , ,
s - o s v e o 3 o 232 . 230
Finallyr photolission cross seebion studies sre zerformed on Th en¢ U neiy

threshold.  Previously these were mainly deterrined by using the bremsstrehluns

¢4
.

fromn betatrons and synchrocyelotrens,  Malyrsis of the existiing date shows

larre Giserenancies between Gifferent measurenents of the order of 507 ond
- ' ’ 233 . N I
rmore, - In the last year sorme resulis for U were putlisked by landredini

Oyr . . -
et al, fron Cescccia and Ziirich cdtained by using monochromatic capbure y-raye,
In Spo Paulo similor mensurcrents were performed; the results cbmpa*c Ta our-
ably with previous betatren "crk rublished at the 1958 Geneva Confcrence;~but
»shov larce disavr90ment with the results of ilanfredini et 2l, Souza-Santes
cmﬁkﬂ~i ed the importance of Turther n‘otéfission work in the interest particu~

larly of fission thc ry and saferuards,

Japan (TNDC(JIAP)-3U nnd hnnex, JASPI-Memo 3305

ioriota éistributed a lzstzng of the CINDA czt:ics_relating to recent Japanese:

neutren research descrived in the sbove prorress report, An enpendix to this

repors swmarizes more recent work et Tokei, liorbta fentioned in partiewls

direct measurements of nuclezy reaction tirmes by use of the blocking effect
ctween 1.5_0nd 3 YeV, analysis

in single crystals, scattering studies on Fe b

bt r

of engular distridutions of fast neulrens scattered by A1, Si, §, Cu end Zn,

3(&,&‘7) reaction, neuiron toizl cross scetion
- - - e . 1'221 . . . ;

measurerents on Ia, Tr and Te, studies of the decor scherme of 177 and, er

13
»udzcs of yeraws from the 05

-

piricel correletion for the spontencous fission half-lives,

Fﬂﬂarﬂiﬂr ney fucllxtles two EYEC Vin de G 2efl acceleres tcra huve been instal et

The two-liV machine at na:rva University will aln“"~be used for reactor mhvsics




' B : %

studies, The four-!V machine et the Tokyo Institute of Technology will parti-

- -

ally be used for nucleer dabta studies. The JATDRI electron linpe has becors 20
old that it is going to be replaced ky a nearly) new machine of 32 ieV end

.500 nd within 10 nonths,

o Incie (IIDC(LD)-8/G, BARC-MO1)

Foe
o
e
3
s
:J‘,
fod
oaf
v
%
o
2
3
{

Divetia cormented first briefly on the perticipstion of Ind
tivities rerpardaing CIIDA, DASTAR =nd the sutnission of prozresskand sther ree
vorts, Fe also mentioned a reguest reeoived throuzh the JATA to join the '

“EIFA Corputer Progran Idbrury at Isnye snd to naminate a liaison officer for
this purpose. Hegarding the measwrement propran in the Ducleer Physies Divi-
U23é

L

sion the measwrerents of i x-rars exitied fronm fission frarments were
recently commleted. The number of x-ray yield per fission is found to be
0.03 t 0,01 for the licht fromment and 0;35 2 0,02 for the hewvy frarrent
rroup. At the Van de Granff Leboratory the {g,n) and (p,n) reaction work

b

, - 27 e
vsing a b counter has been centlnnﬁﬁ,.SB {r,a) cross section date have been

obitained from resulis on the inverse r&action‘.(p,n) eross sections heve beoen
55 . , ,
" reasured Tor Ca - betwcen 1.,9k0 and 2,0k0 (¥ in 0.5 keV sters; the resorance
. » . . . . L3 s
- seen in this raonge can be interpretad as the onalop of the Ca 7 pround stalc.

- -

. 51 s : :
Also the V7 ' (p,n) cross section has been reasurcd; the oboolute values ohicoined:

_have an accuracy of only t 13%, which will be improved by recealibration of the

4
noutron counter useds At the Rediechenistry Division worl: has been done on

4

sthe neasurencnt of recoil renres in thermul ncutron induced fission of U ) X
2 ‘ . - . ‘ :
Pu 39; . h

s

and

Reparding new Tacilities ihe project of the variadble emersy cyclotron whickh

was spproved in January 1962 has been continued,  The main contracts for the
s . nagnet and the colls have teen slrmest finglized with Indian industrisl firms,
g Tost of the desim studics necessary for the ion gource, the deflector, tho
T " RP- ystém done at Trosbay ore almost completed, It is planned to jnstell an
” on~line corputer built at Drorbay named TQC~12'(gycftay Data Corputer),
©  whose specifienticns are semevhere between a POR-? pnd o ¥DP-9, In the

Indian Insiitute of Technolory at Fenpur a 2 MeV Ven de Graaff is roing to

be.installed, The Punich University at Chandirarh hes acouired the G eV
Ceyclotron of the Fechester University. SR
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Toderal Teihilic of Correny (THDC(G }{)—-6!25 sce also EANDC(EI115U)

- - TN, S % ’ 2 -y b3 N . b - LT
The prorjress vcﬁvvﬁ =u%r1 tted by Schnidt is lorpely the sane as thot ﬁahlnﬁ

. %
.- ey o1t -
part of the lazst Furatom procress report {ranc(e)-113"6"), Concerning the

iarlsrule the hirh résoiution rescnance speclroscony work was-

L]

: : kf . .
comtinued with rensurements on Sc © between 20 end 300 keV with a resolutien

<02 nsecfmy the data are in the progess of acirg; analrsed, The analysis of

'In the case of Ye
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inclastic seattering cormetition to the ﬂt keV level had to be token into

L]

account in the raltilevel analysis of the neasured toizl ercas section, Th
de Graa®f o_ results in terns of

5,p.end @ vave sirenmth funciions has been modified in order to take I nto = sewr

inelastic scattering cormpetitiony revised p ond @ wave strength function values J

for 8 materials asre given in the propress re;zorﬁ. VYeyy recently a, measuréenenis

“on TL w“.d Ce of interest in nucleosynthesis vork have been corple eted in the

enersy “ro snee 10 - 200 keV, The oxperirental datz hove still to be corrected

-

Py . £ o o I . 4 <] 3 L o 3 b ~ 3 :
for multiple scasttering and celfshielding and will afterwards &lso de analysed

in terrs of S, g, and £,
Cencerning more recont work of Cierjacks et al, with the coyclotren the 120 n
1% 4 '} o ”

L oy sy

poth is now corpleted, First meas ursxents with ‘-‘Acsolution of 5 nsec/i: hov:
just been completed on € zad Al in the energy ronge 0.5 to 36 eV, Porticular- |
1w ir; Al the ni;} resolution revealed esbout three times as many resonances than
were ¥nown before. Also recently the first 0, easure nents on a separcted
Fisotore in the above eancrry range were rerfar::eé, namely on a 30z sarple of. o i
12, ’

These nessurensnis are cc;:mlw.mteﬁ by anpuler distribution end polari-
zation reasureronts rerformed by Zeiirnitz et 2l. - on the Harburg 3 eV pulsed
Yen de Craaff in tie cnersy renpe 0.5 to 3 lie¥, These nmeasurerentswill permii

N2

a corplete analysis of the resonance structure of the cross section below 3 llkeV

end thus a comperison with microscepic ‘theory and shell model predictions
efe DY ‘..’ezc.enf iller-et 21, et Heidelbors, B

-

Taschek pointed out sysiematic discrepancies wetween the Yerlsruhe cyclotron
& 4

-
data ond previous worl, noticesbly thet of AD, Smith and Parscha 1, the cyclo-
tron dste being found systermetically hipher than previous results, Schmidi-

promised to find oud oheut these &rcrt:p “.cics with Clerjachs,

P o

c"m_m then rmentioned the :'szﬂ.su crents 03“ the ress and tire depondence of tha

sty .

nurtber of delayed routrons by f\rr:br""tev et als from XFA Jilich, Se.sin;; on

S

layed neutrons per fission {1.5%8

Yeepin's values for the totel nwz.;er ef de

+ 0,05 n/100 £} they could assifn vields of 1,05 # 0,06 and 0.53 * 0, 03 n/160
; ‘ ; -
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.to the light and heavy fissicon produets respec 1‘1%31:,. A stili unidentified

fracticn of the delayed neutron vield nimi, originate frcm Y98 and Y99
as precursors. . -

At Frankfurt Univ erffity the ':(.1 (nyp) reec t* cn he s been studied by Bass et al.

between threshold (3.2 M=V) and 9 ¥eV and the L.. {n,n'y) reaction for F =
3.562 MeV betueen f:hreshcl&i (4.2 1%V) and 7 MeV. o

At Hamburgr University Bormamm et 2., are continuing the study of energy and
angular dependent excitaticn functions for the (n,e}, (n,p) and (n,2n) pro-
cesses; recently cbtained data are riven in uhe progress report. |

At Geesthecht regent fast chepper tc‘cal cross section work of Jung et al.
was concerned with r resonances of Cs 133 and natural Ru. Runs on the isctcepes

100’ mi(}i m;&? 1(3!! are planted.

Poland ( TEDS(POL)~2/G) | 5 :

Sujkewski Tirst reported on {n,n') and m,a“n) work per fom'*d with a 2.5 MeV

Van do Grasff accelerztor at the Institute [or 3;7:{3(22"53?’“‘1*:"7 Phrsics of the

Warsaw University and at the Institute of luclerr Pesearch in ‘:’ar:azzm Par-

- ticular studies were concerned with the {(nn') and (n, Bn) reacticns on ¥

and with the (n,2n) reaction and iscmeric cross secticn ratios for ucm,
) 90 and "3092 in the neutron enerpy range of szbout 13 to 18 I&‘feV oyv’cer"atic

deviat;ms between experiment and statist

served which may be due to the fact tha 't in the caleulations garma decay

competition was not taken into account.

cd theory calculabions were cb-

The ternary fission studies 2t the Institute of Huclear Pesearch, Suierk were
continued first with the iw&stimﬁioh of prampt neutrons accampenying "pcn—~
taneous ternary fissicn of c22, 1t was found thet the engular dis-
tribution of prompt neutrons are very similar in binary and ternary

fissicn, the ratio of the rumber of promnt neutrons emitted from the light
fraamms to that enitted {ran the heavy ones was determined to 1.1 + 0.1,
Further ternary fission studies vere concerned with thc measurenent of t‘ae
miative vields of protens amd tritens with respect to the e-particle

yield in coineicdenes with proemt neutrons rom. thennal neutren induced
fission of Ug-’f’ and sporntancous {is s‘ion of bfg’"aid, with the m“urﬂrmnf




33

~ 1 . p 5 ) - e b - ‘ e 2
of the relative intensities end energy spectra of Hi, 12 . He'ﬁ, He’, Hed and et

particles Trom thermal reutron induced fissicn of pyd3?

< B A e

A

Regarding progress in solid state physics Sujkowsxki menticned the
development of a corputer program for the caleulabicn of the frequencey
aistributicn functicn of erystalsbasced on the se called "sapling methed”

-

2, s yeete § s £ % Tyt oy gde Thep 3 o1t pmaale
in & ccoperative effort of the Institute of Huclear Peccarch, Swjerk and

% [y e TS g 72y 44 ot g i s Y et e 2 r T X o o de
the Institute of Emerirentzl Thysices of the varsaw University.

5
5

5(b). Penorts frcea other countries (1DU)

b3

Gocd mentioned Tirst a lette ocut in Mzrch 1969 to zbout 17 liaison

4
[£4]
b
3
(&3

officers of IAEA member states not direcly represented in the IN¥DC which esked
in perticular to forward progress reports on research going on in the respoe-
tive arees concernad, Ansvering reports were received cnly from-Sauth '
fifrica (IIDC(SAR)-1/6), Isrecl (TIDC(ISL)-1/G), Pakisten (T1IDC(PAK)~1/G)

T

3y
/
and Bulperia. Tne reports from the first three

Q

cuntrizs have been digtri-
buted, The Bulgarian report lists briefly measurements of diffusion censtants
for heterogenecus water latiices, plans fer rew facilities and experiments
for investipation of neutren Giffusion and thermelizaticn constants

in heterogenccus water lattices and crystalline woderators at low tem- ‘

perature by pulsed methods and compilaticn activities on nuclear levels,

C w . } . .
> . ! c L . »

£

(]

5{c), Penortz on irmortant ‘crcss seétion

m(?u?‘gg _ | . R

.

.~ Bbramov menticned new preliminery Dubna results by Ryabov et al, which would

be mede available to the Winfirith spaecialists meeting on a spo.sored by the
IWGER, ‘

Taschek mentioned that the mest recent results of Guin et al, differ sligntly
from the prev‘ibus cres. They are normalized to a = 0,357 &b thermal and

@ = 0.66 2t 0.3 ¢¥. The internal nomalizaticn of fissicn folls apainst
‘fission chagber ’yieicls a stendard errvor of ghout 3% in cf/oa.. Tre data of
Czirr from Livermore are still less certzin than those of Guin ¢t al, Integrat
& measurerents performed at Argonne by Tiil et al. to be répertea at the forihi-
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savple by BCUI/Gcel has stil) to be mweited. The aceuracy of the final resulis
is evpectced to be between ! 2 and # 37
Thschek reported em reeent werk of Ponitz which is partly focussed on neasur
rents to resolve the discrenamey of anout 157 chserved between -copture cross
sections measured absolutely end those ressured relative to 0. of 023§ in the
3 ,
150 to 500 ke¥ enmsrry ronge. A reecnd check of the efficiency curve of the
rrer ncutven detector yielded agreerant with the caleulated curve within 37
Tre detector has keeon orprlicd also Yo reasurenents of the IiT(w, nj cross
section the reswdss beihp in rood arrcerent with the graphite goaere resvits
o neklin and Cithons. A messurement of th EeT brenching ratio has besn car-
ried out; date ars wresenily beings evaluated. A chenre of this quantity would
affcet Pénisz's gisolute values. TLc‘cY(Au)!cﬁ(UQBF) cross scction rotios have
Been checked Tor enersies sbove 150 heV, ?rcliéinary resulis are in asreement
- with previously fegdrﬁeﬁ volios, rﬂ(SQED) has been measured by two indempendent
. ;2%&0&3; a) the fiux interrailion :e%god using @ vanadiws-bath to cbiain the
stape of ithe oross seetion and ImSM ~both calibrated £b-3¢ {23 keV) and He-Re
{0560 Le¥) sources to obtain cbssiuiz values, ) the essocisted activity rethod,
2 wming & spherieal counter and ikbe ?Sj(p,n) e source as well as a hw fissien
) eounter and the EiT(p,n) 397 soures, Sowme obher check reasurenents have been
. ”~ .
earried cut relaiive to H{n,n) (shepe only) and relative to 1i%(a,x). Data
will be availubdle within one year,
72, (730) o .
[ % R .- :
. Hae pointed out that the resulis of the recent mezsurements of Moxon between
©.5 end 100 keV kad been written up {AERE-R60O7E, RADC(UK)-113"AL") ¢ The measur”
o3
rents used hiphly depleted 4=, The data apree very well with the earlier
-mmasurements of loxon and Rae, bud ere still lover then the results of cther
- ressurerents,;in ggreenont with present expectations Trom Tthgral messurerents,
= ap252y
vg,?(()f ) .
Pne rentioned the recent IPL meesurerent by Axton which yiéldéd the low value

6f 3.692 ¢ 6,023 which i
of 3,713 ¢ €515, De Yolpi recentd

+ 0,012, Tne diserepancies in eyl
- resolved,

is 4o be corpared €./ with the old boren pile value

.
X

- obtoeined an intermedicie value of 3.736
’ 655 -
(c£252) values are still not
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6{c), Follandcr uremo als argrerties of nuclear stotes

fioad introduced the rreposal rade by Yolla ndéer fron Lavrence Radiation Laborae

tory, Derkeley, concerning the possible cocperation of the TAFA for establish~

¥

ing closer corymnication amens the rmejor worldivide prouns corpiling date -
on nuclear level scheres and ra a"o;scuonos. This nropcsal end the pertinent

. . :
ervendiz 5. - Long discussions brousht out the pen-

B R
N-lcwk;--ﬂ

noy be tramature for the TATA to undertake spec cific come

letbters are renroduced

)
@:

eral £e 1ing that it 2
pilation or coeréinaticn ra:gen;f nilities in this ficld at the present time.

b3 - o ' -~ A g iy - - -
Kolstad, Abramov, Leorenz end EjErne ond listed in a-nendix 1.7 reflect very

well the main roints of the aiscussicns end render further remarks on thes

Terical Conferance on neutson canturs croas sections and y-raox snecira

4

-

-

1
syt

n the Rermaer-Hall un

(¥
<

The Topical Conference wos held oa Yednesdey, June b,

q
Sroothaven. Abstracts of the various contributions are given in gn ““@_V Ve

el s

Corpilation

N

B{a), Peport on Srookhaven Cempilation Paned

' good 3 reporied mrﬂefl” on the TLEF Pancl on leutron Data Compilation at Brook-
haven in Februarr 1969, As the dela centres so far Had no explicit terms of,
reforence nor had been recommized in éﬁy»formal wey, the Penel served a parti-
cular purpose of providing ruidelines for the future developrent of the cenire:s
The results of the Panel are being reproduccd in two forms, All peyers sub-
ritted are puslished as technical IAEA rerort IAEA-111. In addition there

”

is the "Report of the Fanel on leulron Data Corpilaticn® also published by

5,

the TAEA vhich summerizes he. conclusions and rﬂcouuenaauwo 15 of the Panel,

fne of the mair purroses of iue Panel was to serve as a swrln,—boar&'far

publicizing the existence and achicvements of the four data centres. Lorenz
drew attention ©o the recormendationscontained in the Pencl repert which

had to be looked into in more detail reparding their lnnle““ tation in the

work of the centres. OSchmiat wnderlined the dlverping neture of 4 hese 1o~

corzendations reflect 1ﬁr in particular the diverse interests of the centre

users, He nointed out that the reccm"end ticns had to he considercd with

-

déifferent veih ts of importence; tha ress irpurtant reccchndatlons concarned

3
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o

in particular the purnose it

- -

s desigmated to serve, the Committes con-
cluded thut:

a) Civen tle Tact that the applieation of autonatic type-setting is

L)

beinp investisated, the cholce of pape size is premature at this

':lr:ze .

b} The Agency should rate budretzry wrovision to subsidize reprinting
<. and @istribution of CIIDA to the extent of a frec distribution to
each merber state, and to cover the contribution in kind nade by

 each compilation contres

5 -

Therefors the Committee recormends that the Arency assume the responsi-

T

bility for the printiag and diztrivution of CINDA from Jonuary 1, 1971
onward., The present arrangerents for printing CIIDA nhould continue
until that time. A detailed

. eludiy

overall

[ I

L]
-

L

1

G

icvn of the totzl CINDA cost, in-
e

5 feteils of the proposed free Eistribution, and the

bution firures will be circulated Lo member

“
ol
0
m
Q
Q
V3

vy

- .

Tae specific recommendation of the Comrditec regarding the treansfer

N

of the wprinting of CINDA to the IATA worked oul'by a Subcommittee con-

sisting of Bell, Goldstein end Cocd is set out in zm-endix 1.1,

8{c). Peomorts Iron Prockhaven, Obninsk, Saclar and Vienns

- 8 i - -
L
<

- e e R TR

.

Brookhaven UNCRC .. R : -

Pearlsicin first pave some background information on the work of the Brocolkhaven
HECSC, - The LICSC represents the second larpest federally supported inférmatir*n_
centre in the US, It consists of cbout 25 reonle divided intc three ;_:,i'oups,
compilation (Goldbers), evaluztion (Drake) end computer application (Cullen),
The IIC3C has on edvisory corrittee consisting of Hanna, Coldstein, Gfee‘blcr,
Lazarus, A.B. Smith (Secretory) end Inrlich (Chairmen) fairly vell balanced
in teyns of their imterests. This Committee helss in two mnjor veoys, cormente

ing on UECSC's technicel program and providing o stable background for the

ecentre's develonment in the last two yearve, ,
Reparding dsta corpilation strong erphasis is piven to the esteblishment of

a proper rvelaticnship between experirental data, corpilation and evaluation
pr

with the particular erphasis on providing services in preparing and sending

#

tapes, listings, nlots ete. in response to writien and phone reguests., At

oo
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present alrost all old data have been entered into SCIERS-I tapes. Data are

-

now being propared for SCISES-IT using the tramsrission (or exchange ) fornmat.

An amthor-nrool procedure for new inconming deta has now been instituted since

January 1959,  Scme work has been done towards autometic publication of data.

-

Host advences have been on BUI-4CO 2nd on ieast squeres Lependre polymomial

fits of experimental anzular distribution deta.

The long ranre emphasis of the HICIC is on corpletion of the experinental ;

‘piblicrrarhic inforration and files,on heving enalysis programs end the 2bili-
) 5

3

iy of simlicneous disnlay of experimental date and model and least square

£its to those data, and on achieving a better compatibility between CIIDA

Chningk IDTC

3

Avromov pointed cut that a general 2escriptiea of the activ

«

+ies of the Thninsh

HDIC %es been made in a revort by Zeolotiwdkzin spbmitted to the Breokhaven Compli-

-

— p v 3 i * » o
ion Pemed (TATA-111, p. 133}, The moin work in the lost yeer vas concerned

i
with the develonrent of an internzl neutron data storass and retrievel Tormal

for magzneiic tore torether with on euberetic checking nrogrem end vwith the
translation from IDN to Russizn stonderd ané viee versa in order o enable datc
exchance on marnetic tane belween MDIC and DU,  In the labter respect the '
recent visit of ittrec and Lecmrel from the TOY at Obainsk vas very useful, Tae
HDIC internal forrmat will be close to the cxchoage formet and both formets |
will be wsed by the IDIC. A cotalopue of the dsta held in the HDIC will be
vrenared before the end of this yeary ';,'E:r}:‘ = CIHDA has been continucdy s_iln::e
the last IIDC reeting 676 CINDA entries were sent to Vienna vhich refer to
70 reports from the farlo-Russian Sepiner in June 1962 and 72 reports from a
conference held in Yerewan in Januwary 1969. Atterpts to improve the Fussien

ne TMinal list #3211 be close to the REIDA formats

ok

reguest 1ist ere continuing,
The work of the Coninsk UDIC is caided by a couneil -of the Cbrinsk Centre whicr
consists o7 experirentalists end reactor ph::?siz:ists and, which mecis about tw
or three %tires ver vear., Regarding the relationshiy between the IDIC and the
various laboratories the reasurers are apprcathnd Yy rerresentotives in emeh

institute, Tetters with reamests arc sent to the lohoratories, the laborato-

ries in turn send shstrocts of their work and data in form of nuserical tebles.

e




faelner gg:gg(l iDC(EEA)-2/C)

Feil cutlined that during the past period the work of the CCDF has been con

centrated heoavily on the devezloprent and 1:“7‘:10..&::&2 on of an adegquate data

N . . - 7
storazs ond retrievel systen., During the first helf of 120%, the ECSIL s*'stw.

was img}ﬁm:}ted ot the CCDU, and is nor working with the Liverrore da a and

3

bibliorrephie livrary dated Jareh 1963, fThe IEUDADA systen hos been devcloped
ot the CODH which enables iho cenire to work with the SCISRS-I data lidbraxy.
Tais sysien makes Tull vse of the direct access st ware redia on the IBH 360/30
Fao d&*ml@yrzent of this progras end the swbseguent fronslation and implercn-
tation of the full SCISRG-I litrary for use with NLUDADA was cermpleted by the
end of }9*33; the disserination of data from HEUDADA vas started in Jenuery

. : .

3960, CCOL ewsletter 8 lisis the detz conient of LRUDADA as of I tareh 15, 196C
. 4 g

& nurher of larce deta sets of wider interest have recently been translated

ol

end cntered inte the date library {Cieriacks and Rohr t o dota K¥X); Brunner:
¢ dnta from vorious measurers at Geelyg

9, data {virenlinsen); o_, o, zad
239 :
Patrick, Soverbr: n and o, for Pu 9 (varveil}).

Dell then mentioncd the coonsration of ihe (0D in the Brookhaven workshop

Isst year: As 2 restlt of this progreans to transisie the SCISRE-~T data libre-

ry into SCISPS-II feormat with dise storare 'rmi prograre to maXe limited retric-

als fron these files wore drz*.'em;:sd and ’nave ‘peen impl erente d-at the CCRIL
¥ost of the last year's work on CIIDA et the CCDH has been devoted to filling

£aps in the coverase before obout 1962, TIn additicn necessary growdwork hes

been performed for aut c»mwuc ehecking of CIIDA against the data file in

ponmection with the CCDU s;c:zslette” ﬁ,.

1o recorrendations of the Broghheven Cor‘:n.l tion Penel were dis cu::.scd at the

recent Centre Corzdtiee llecting ot Parlu, It woz the gencral feeling of . y
thig Ceormitiece that these recomrendaticns were rather broad an tha.‘-; it weuld

be neeessary, before erveeing on these recormexdaticns, to have a better idec

of waat work the CCOI aciually could underishe, In this contezxt be f'crc- the
e

next Certre Committee Meoting the CC0NI will iry to assess. the total corpilatics

level eof txe CCDI, so that ~-r:al:.st @zcizions can be rade on how meny of ihege

recormendations can be underiaken. The CCXT ma¥es efforts to g;et the nmost
m-to-Gate data into iie daia filas and continues tho policr of sending peo

40 the princiral laboratcries within its service arce encouraring tiese lz».‘ncvraé

tories %o, as far os rossidle, prepare the data in 2 form vh ic‘n can be ranidly

~entered in the contre's data Tiles
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. 9{a). Frorress rerorts

2755

T N Y g s R, PO ” i N - 5 s
¥inchin outlined thet work 15 currontly in prosrsss on o rovision of the U
-
i o R ot 1 3 e~ S o : 3 Sy T 3
\ Gata file following the diseovery of errers in ihoe lov an BFN 345,
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also deta for v{tt) for Pu 39 are beinp revised, FRevision of the Zr dota aend

cm\arlf'cn with reasured resoncace integrals has been completed and a nevw

file for b is being checkted, Vork on 310 hes been resumed, Finally improved

files for ther::al scattering fron 1520, 9,0 and C have bzen prepared, In the
. - -~

»

_field of adjustmeént of data to #i¢ integral experirents, reaction rate ratios,
}:w, and moasured neutreon srectra hiave been inirodwced in additidn to the al-
ready widely used information on criticality. 3 adjusting date all of the

in ter,r‘.._ repsurcerents fron a wide range of ar;semolies can be reprcdu ed wit?

*

the cxcention of the low energy spectrum measured in ZEZRA, - Purther attcntie.;
is being piven & ‘.;3::3‘ accuracy of the eupneriments end to other important datea,
lost of the edjusirénts to the FLL b data set are not
But some exarples eare: 105 inercase of Pu alpha, 2137 re
moderation ebove 321 keV, 40 reduction of Fe ecapturc, 165 reduction of U
roderation above &21 keV.

Foremov pave o short resuné of Russian cvaluwoiion work thich 35 described I
nore detail in & report by Nilolaev submitied o the ! rc-o-.ha.\'c*x Cormpilation
Pantel (TATA-111, ». 1h1), The work is cencentreted in dirferent grovps in
gifferent institutes, the results of these activities aye collected dy the
IDIC, Trobably in the future seue recrpanizeiion will take place, Oome re-
sults of IIDIC's evaluation work vere sent to Vienann and through the IATA to
- §ifferent laboratories. Pariicular exzorpies are the renort of ?oaov end
Tikolsev on neut ron scattering sent to the UX lest yeer a'xd an evaluation
: ‘_3%

of capture cross secticn for U774 nro Yipinary results of which are *c—-

ported st the Tepical Conference at the presert IIDC riceting,

¥auna rentioned that Welker 3s revising his evaluation of fission product

data; thiz will be available as ea AT Fll~remort in e cou..le of ronths.

fustralin ' S

. Syronda outlined that the fission product evaluation is deing reswmed, Also

sonme internral ewserirment zmalysis-is performzd in order to find out the

- - ﬂr} ) B
aifficulties in particular in reproducing U g3 capture reaction retes in D50~
4] systern; rosulss will be available in a few ronths ’
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. USA

Pearlstein briefly cormented on the evaluation effort in the US. The evaluated

jor)

data systen s such is in quite o necd shape; a corplete revised descriptior
“of the format, date specificaticn ete, will eome out in the next few nmonths.
The first iteration of the EIDF/3 livrary hos been out since‘July 1967, In
the reeveluation of the data & task force technique is assuped, Thus last
swmmer e revision of 2200 n/sec data for non~fissile naterials was prepared .
 at Drookhaven by Coldman, Aline, Sher and Gichn. TFor resonance end fast
cross scetions of the main Tissile and fertile materials e reevaluation is
planned for the fall of 1959 in a ceoperative effort of a group of experirental
and evaluation phrsicists, In this recvaluation norticular erphasis will be
given to tske into account ratio measurements ond to establish consistency bet-
Cween the dnta sets for the rentioned nuclei, Tae first mcetiﬁg-oﬁ this task ;
force will take place at Brookhaven in the week afier the IﬁDC'ﬂcctins.' with"f
FIDF/B  there arc guite a few proccsaiﬂc, cheeking and‘flotting routines ovai-
latle, the checking codes bcing-at present exlarged, o

-
-

Janan
G opeilofesvnant

In addition o the cvaluation work cn C and Pb llomoto reniicned the recent
L 2" - . ) .
evaluction on Fu 39 data ia the resolved and wnmresolved resonance regions by

Katsurari in collaboration with Durston at ¥infrith, This work is described
# in a2 JAFRI report ond will be distributed as an INDC document.

-
avw .-

. .
* -

India.

Divatia said that there is no major effort in evaluation in Indias In the
Theoretical Physics Secticn of thz Tremdey Peactor Enpineering Division conm- )
puter codes for checking and updating -of evaluated data have been adanted.

The prograws-available are: CHECKTE, CRECT and DANIED. S L

Federal Benuhlic of Gerrmany

Schmidt said that in eddition to KFZ 120 / part I a'new {compared to the first
kdition, KTX 120 / part IT in 1962) irproved and enlarped volurme with tebles
of evaluated "best" ricroscorie cross scctions and relstud nuwelear data for
the most irmportant reactor raterials wes edited as X5% 750 report. Seing
essentinlly a copied print-sud of the Farlsruhe evaluated nuclear data file_

KFDAK it simultancously serves as documenistion of 4he "Content of KEDAK.

¥
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The Tirst vhase of the evaluntion of all nicroscepic cross scctions and re—~

lated nuclear dats needed in reactor calenlations for the highery?u inotopes
Pu?ko, Pu?h1 and ?uth perfeorzed by the grown-of Prof. Yiftah in colleboration
with Yarlsruie as nart of o coatract between the TECHIICH, Naifa, end the |
.CGesellschaft fir YeraTorschung Farlssute is finished (see report IA-1152).

‘Before entering these data into the ¥EDAY file capture cross sections and
ahn ’

resonance perareters for Pu” - were still irproved by taking into accownt the

recont comprehonsive resononce results osiained ab Geel. As part of o now

Y ] ~
; : , e 2ha 2 cka . ;
two years contract the. present evoluaticns for Tu , Pu " and Pu will De

still improved rarticularly regerding fission, capture and inelastic scatiering

-

cross sections, . '
For C& en existing GCA evaluction has heen impreved and incerporated into
KPDAE, 26-rroup cross scetica sets (Ali-group structure) have been calculated

- from these deta with ASH ‘and ¥a prototype reactor spectrum weiphting, respeci~ |

i

ively; . o - . : .
: ) o : - P Evy A VY > “he ol ; )
In order to cnable the tronsfer of the FIDAX lile Yo the IN-350/65 recontly

-

» "y o » . ot ) . * . .
instelled ot Farisruhe and to the Ceclsy CCOH computer, 2 card irage format

has been doveloped Tor REDAX {£7Y 836), 3In this format the FYDAK file hes been
‘ . ‘an - . . S
sent to the Szclay CCDI together with the necescary documentation of its pre- |

!

sent content., : v .

As one of the rain points of the ¥arlsruhe evalustion work a systematic com-

+

parison and evaluation of receat disercpent sbscrpticn and fission cYoss soc—
. v . 233 w239, . .
» biom measwrenents particularly for b‘j and Pu“”’ has been started, in clese

interaction with inteprrel cxmerirental resulis obteined et the Karlsruhe faci-

lities SUEAY and SUAK, First resulis of these investigations together with

the feedback on reactor nhysics calculations were reperted ot the International
finter MNeeting of the Americen Huelear Society at Washington, Hoverber 1968 ]

- 3

(x7x 793).
The treatrent of inelastic scattering within the resctor physics corputer nro-

crens was irproved over the hitherio used AR scattering metrices by mehing :
use of the evaluated excitaticn cress section data from KEDAY in the region

. of resolved rest nucleus levels anéd of the evenoration rodel in the so-colled

Heontinuun" renge.
¥

-

In the frorevork of theorctical saferuard invesiirations the rethedically still
simle derivation of five-rroun cross section seis for 9, Oes Opy ard v for

e series of Ta, U, Iy, Tu, An end Cn isotopes was started using typiesl thernal

-

~ and fast reacctor spectra as weiphting spectra.

.

3¢

At several occasions revicws were piven on the technical rripciples and the
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16(b), FEIDA and world reeusst list o : .

»

*

ILorenz pointed out that in @ reh 1059 the DU 'received o number of copies of

»

REEDA,and distributed thése iogether with en accoripal nying explenation of RELDA
end a request for contribuliens freom remder st.xtc-n within the DU s iec arec.

A5 & result of this the WU reccived o few contridutions from Brazil,

Finland, ﬂulrar-a, Chil (orl- «c"nc:»cﬁrCﬂent) and Teiven, Pr01lsﬁﬁ contri-

butions from Polond are s5tilil not worked out, -
In view of the &iffercnt ermhiesin of different countri placed on the sare

.

data and for stronpthening of the importence of certain requests the Qalntalnn

i

‘in, of the multinlicity of reguestzvhich oopear: in BEIDA was uenerallv folt
) t 5

- &
desirable, uolst* rmentioned & new procedure adopted recently in the reporis
to the ICSAC, i.e. that the remorting loboratorics make rcfe*ence to iterms in

the EELIMA list, S&ymends pointed out the usefulness of add*nr co.-cnts to the
DHDA list on irork going on or planned., Yolstad sunp vcd vhﬁt the DU nr

ep
from Non-NLCD countries for Septerber this yeer such thot it

8 reguest list 3
be avaiible for considerciica at ihe next BAIIDC-reeting in Cetober.this yeer.
Good felt that this tire was too short and provosed that the establishment of

Ty

@ Von-RAIIDC ERIDA list e an objective for the next IIMC meeting, The Cholr-

nen eoncluded oy reouesting the Amency to produce as £oon as possible such

& request list, -

Text reetineg : ‘ : o S - N

The next reeting vill take plsce in Vienna, June 22 - 26, In view of the nei-

ghbourhiood of the Ielsinki Conference the "Discrepanciesin lNuelear Data will

bz made gn iten of the agcnda and rot an item for topicel discussion., It is
recormended to the DG of the IAFA that Dr. Weinzierl be invited as an adé-hoc

rerher to the next meeting {see spzerndix 1.5).

o
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Scconrﬁnd:t

-
-

« .
cnn of the Commiitee :

1.7« Tenregentaticon on CODATHA Cenferences

.. . ,

x

The Committee notes the ef o*ta of the CODATA o bring shout & corwon . i

international rmectine rround for the dote compilstion setivities of diverse |

technicel disciplines, and that the Arencr has been represented by e merber
of the TIIDC ns well s by the itsel?,

. 4 y : . ‘e
meetings, DPecause of CODATA's bread sueeitrun of disciplines,

i
that in due tire, the Ascncy mey wish occassionally to be direetldy *e;r?senteﬁ‘

“in ar

obtend as an cbserver at CODATA reetings to Yeep the C!ca'm ttee info
CODADA ectivities, If the Dircctor Cenercl vronoses an INDC rember, rather
then a suitable nember of
Dirsetor General delegate to the Caziymen of INDC the selection of the IHDC

" nerber end.that this rerber attend, preferably at no cost o the IAEA.

1.2, Publication of Yelsinki Nuclear Data Confercnce Parers

INDC is of +he opinion thet it should centinue to be represented at CCEﬁTA‘
t

(z2452]

The IHDC recorrends that a nenu*r of the Comritiece or a suitable alternate

-

‘o>

other then nucleor date.

]

ARA steff, the ’6 ¢ further recommends that the

¥

.

%

accepted for the Yelsinki Conference on iuclear Date for Reactprs. If

sufficicnt funds are rot aveilable %o suoa~dlze the ruolxcat;on of all

papers accented, the Cormittee recomsiends thau the TAEA inve qtlgate

- other nmeans of odlaining the funds, such as charging cach delegate a
e

registration fee for th

.

The Comrittee gironcly recorrends thet the IAZA nublﬁu" all of the nhopers .
LS & : i

for o copy of the procecldings.
o ' A

%434 Faned itonics for 1971 end 1972

U}

ot

neeting or charping delepaies a suiteble price

.

-

»

¥or later the Cormitiee proncses & second »arcl on Stendards, nossibly to

be for

-

The Cormittee recormends to held a Panel on xetﬂcds’of Evaluation in 1971 and

ske the IATA to send a prerocal for the arenda to IIDC merbors for co:ncn.g;

eseen for 1972 and 2 Fanel on Dogonanee Foremeter ctatlst;cu.




gy

T 1.k,

i
.

R B ) B E = | | . !

L. -
Printiar of C'UD

The Cormittee recommends that the Arency assvres the responsibility for the

P

rinting and distribution of CIHDA fron January 1, 1971, onward. The present
arrenrerents for printins CINDA should continue wntil that time, '

1,6,

Ad=hoc merbers ob next INDC.rmeetine

The Commitiece recommends to the DO of the IATA that Dr. Veinzierl be invited

.

as sn ad-hoc rerber to the next TﬁBC meeting.

- i i

To1l end tarecct rateriol exchanre

fuclear Ttructure Dats Cormilation R , _ SR

The Cormitice notes that revised arrangerents have bees arrced for the safe- .

puarding of srall guantities of nuclear nat "*al. The Cormittee notes fur~
ther that therc ave requests from developing rerber states for & e provision
of tarpets, foils and other specizl materials, for nuclear dete reasure-

ments. The IUDC recormends that the TATA cousider meking budgetary provision

for the supnly of material and febrication of such sermples, especially for

the developing merber states, The Committee would be willing to advise

i
-

the Dircctor Generol en the merits of specific proposals,

‘ (0.1;., redicine, cnr',.mc:c:'t*lnr, biolor

2.

»

Tae Hollander Proposal to establash 1nter"a ional cocrerat tion in the cor- !

pilaiion of data on radicactivc isotopes end rucleer levels constifutes a =

constructive step toward the recormition of the importance of this activity

7ithin the Trarework of the IATA, fThe Cormitice belii

deta corpilation constitute en irgortant resouwrce for rany ap,lied‘activiﬁies
ry, agr;cnl@urcl c

countrzesw oo , _ f . , A-f

.

Tt is irportent in order to vprovide a sowné hesis for the sstablishrent of

-

IARA policies ond in o*dcr to nromote the crsss-fertilization-amonr different

klnés ofrnnclenr datn corpllaﬁzon activities, that meetings end/or sirposia bg
held at‘an’eafly date. Accordinrly, the IVSZ recorrernds that the IAZA nlen :
to sponsor a snell syrposium no liter then 1573 an the collection, compilatici
1nd£21n5,vevaluation end distribution of nucleer (including neutron) datz.

The IIDC will be prepered ot its next neeting to tuk ‘farther stens for orpoh

-
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Appendix 2

Sh

Actions arising from the Second THDC Meating

Action No.

Page Mo, Action on Action
of Minutes '

i Kinchin prepare chairman's. two years report and
submit it to the next Commitiee m et;inp. :

2 12 Schmids inform Dr. Schifer fram CO“)'\TA Cantrcl
Office about Committes recammendaticns re-
garding the relaticnship between LiDC and
CODATA; ask him to distribute CODATA News- |

; ‘_1ettcr" and the compendium dimcbor,{ sur=

_ - vey to Imc members,

3 13 CNDU/ recuest "Minutes of P’GT‘? ?‘aetmns" oﬂd
INDC Secre- ceedings or reports of meetings that it
teriat SpONSers to be sent ‘co the Ii‘-fDC,r-?embers. ‘

I 1l IAEA draft and send prcsogal for af*enf‘a of sug~

: gested 1971 Panel on iethods of uvglua*‘lo“ ;
: to I DC mombers for ecmments

5 - 14 WU/ extend the membership of Liaison Officers t

© JHNDC Secre- include 23l intere ted Mewrber States not
tariat -repmsemed. cn IR : ~

6 16 ‘NDU prepare working paper on evaluation acin»

L. - , : : “ties for next INDC metmg. ' :
7 33 NDU/ request progress reports to the INDC f‘rcm
- IHEC Secre- HON-IRDC %-’ﬁmber btateo gt an early date.
tariat

8 36 IAEA provide pool of informaticn on avallabie

' : - ;tar*rets and foll materials. :

9 §2 -IAEA - prepare a detailed breakdom. oi‘ the total

- CIIDA cost including details of the pro-

: - d free distribution and circulate it
togei.":er with an estimate of the overall
distribution firures to L!DC rr:erbers as
soon &S pos siole. i

.10 5 CNDU publi.,h results of discussiona of recent

: - - Obninsk workshcp befcre next four-centre

‘ . vmectink,. '
11. ko KDU provicm Dr. Rastori frcm :5habha Atamic Pe-
“searcn Centre with a marmetic tape co;*v cf
L the Rarlsrube XEDAK file, ,
12 ©- 50 | prepare zs scon as possible rncw*st list

NDU

~ countries.

for nuclicar d ta me: .summnw {roum A;O"}"’C.a\a.l
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Pronozed Pro~ran for the Cocend Interncbionnl Conference of the ISR on Lol

-

¥ ] " Peewe T - f4P .
. Fueleay Mnia Tor Pasctors, lclsir

. B - . T s yoreand
-~ {eneral Status o clen Dats Sequirements
k .- T VST S N 4
a lmcertainties to .

- Fuclear Data Interests for You~Reactor Turposes

- Contributed N
. - : - ' . 3
s Scciions and Techaicues for Hiph Precision

-~ Introducltory.
- Contributed
« Evolustion

Special Poper: Nucleay B

o virorents for Controlled
Thcrm; ucl <

ot

I1T, Jiuelear Data in the Theyrmal and Rescnance Inergy Regicns:

- In**oductory
‘e Contribated

~ Evaluation
B i
: ' IV, HNuclear Data Above the Rescnence Energy Pegicn: A > 220 !

< - Introductory
. -~ Contribvuited

« - gvalnation

.. Vs Iuelear 1 atz in the Thermal
A < 220

- Entrodu;tory

- Contributed

~ Yvaluaticn
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PROPOSAL TOR BETABLISEING IRTTRN :TTOIZI\L COOPYRATION IIN TER-

o= ILF‘TTOJ OF DATA O RADIGACTIVD ISOTCOPES AID LUCLEAR LEVILS
- ‘ Co Decerber 1968

*’ro osals

T - © It is proposed thot Co*:mt eec on Compilations of lNuclear ILevel

and Redioisotope Data be esteblished under the susnices of the Inher_gatlcnag

Atoric Bnermr froner (TATA), with the purnese of estzblishing comrumicetion

*

and cooperation between grouns wo’*f.mr actively in 'b s field, '

)

Backrround of the Prorosal:

- . She uses of ruclear daba heve Giversified greatly in recent yvearsa
lore thzn ever nuclear physicists need to weve complote,un-to-date informas |
tion on all nuclear levels. In addition, such information, part-lcularlyk
information on the decay of radiocactive ruclei, has becdne incressingly
important for its applications in meny branches of science and technology.
“For exarple, the recently~develosed, high-resclution scmccnauctcr fars |
rey spectrometers are rapidly fmﬁmg use in such i ve*se i clus as c‘xemzc“}. :
annlysis, archacolosy, niningz, rmedicine, and nuclear engineering. The effecm
tive use of such instrurents depends heavily on the aveilability of detailed

rinforretion about the carra-roy snectra of nmeny radioisoto 385, o .

At prescni the task of con *311_.;(‘ ard interpreting such data is
being earried on indegendentlw by several grows--nredominantly those in

Ieningrad ("Decey Scheres of Redioactive Tuelei'), Osk Ridse ("Huclear Dat

. journal}, Utrecht ("Tnersy levels of Lip 1t Nuclei"), Zerkeley ("Tzfale
e - " of Isotopes"™), The need for communicatien and cocperation among these

52‘0}::,;, end for raking their work readily availeble t6 the users of nuclear
deta, is accentuated by the dramstic and continuing increase in the amoant
and detail of daia penerated by the mansy lztoratories enmarcd in nuelear

yeseorch, It cen realistically be hoped that ‘the chennels of cormwnication

opened By this Cormittec, and the coopcrative efforis amonp corpiling

grou“.s results inr therefron, will ez ase the burden on the corpilers by hclp-é ‘




i e

iny: to reduce dunlicctions of effort, end will'also improve the corpleteness

-

-

- gnd usefulness of

~

ruclear data corpilations,

w

Heed for TATA Swonsorshing ‘ o

. :  Since this proposal is dirscted towerd a coeperative effort betﬂcen‘
graups in the U,S.A., Hollend, end the USER,, it is desirable that such
cooreration be sancticned by an apnrepricte international orpanizetions It

is lomicel that this orpenization be the IAZA, since these countries are ell

-

rembers of IATA, and since benefits would eccrue from the nroposed vork to
neny of the IATDA marer states., TFurthersore, the IATA, which has broad and
" active programs concerning the application of isotomes, is itself alveady
o e

involved in the corpilation of other aspects of nuclear data,

For these reasons, this proposal is directed to the TANA for its
consideration, '
4
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Functions:
DR ¥ A TR T ey

1) Tac rost immediate function of the Committece would be to
esteblish contact and to nrovide o rechanise for the cxchange of information
between coppilers in different IAZA rember states, '

2} Vhen rcquesied by the Committee, the IAEA could arrange for

" .

exchanre visits between mersons fron cemplling srouns in different merber

cowmtries, or for jeint projects to be wndertsken by scveral such AYOuUDS .
_ 3)  Vhen requested by the Comrrttee, the IAFA could assist in
securing publicaticn of data compilations so that the widestpossible dis~
tribution could he obtained,

L) The IAEA would spensor infrequent (possibly erinuel) meetings of

the Cormittce for the nurposc of discussing and Hlanning cocperative efforts

" in nuclear debz compiling, It would be desirsble for the first reeting to

"o

take place as soon as possible after the Commitice is constituted,

Yt is not eymscted that the functions of the Cormittee will reguire

speciel funding other then for trevel cxrenses, which should be borne by IAEA.

Ferborshin of the Committee: o , . C -

liembers of the Committce will include active compiling groups from
TAFA reroer cowntries, which may be renresented by cne (or more) persons fron
each proup, %We would surmest that initial meobers be the Ieningrad, Utrecht,

Cak Ridre, and Berkeley grours. Additional merbers ray be chosen by the

initial Committee. .o
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- | s - .~ 23 Decerder 5968

- Dear Professor ollander, . .
- . . .
Further to ry letter of 16 Pecerber concerning your proposal
for the creation of sn IADA Corzittee on Corpilations of Nuclear
. Ievel ond Padioischope Data, I have now lhad the opnortunity of
' discussing it at sorme leamth with the competent staff mewbers of
? the Agencye :

. You ray knov that a2 siniler sus-estion had been made some -
tire aro but it hod Yeen decidad, at that time, to concentrate
on neutren data, a Tield in which the Arency hrs a compilation
presrerre end is colleborating with the world's four main deta

: centres,

In the nuclear data field, ithe Arency is advised by a _
. - speciol commitiee called the "Internmationsl lmclear Data Corsiittee",
. e think that this Cormitize should heln us with your susrestion

and, as o matter of fact, ve woulé like to includc your nroposal
es an arenda iten Jor their next recting which is scheduled in
Brochhaven next June, However, before doinr so, we would like to

seeck the opinions of the nucleor dota centres vhich ou renticn

L

and it is wrorosed that their omsuwers together with your proposal,

&

be discussed zt the Jwne necting.

.

I hope that wvou will not be wmder the irpression that we are
. 1 - . 3 . Cie
trying to be very formal eboubl rpur proposal dbub you shouwld
realize that it invelves an ineresse in sta’f for the nuclear dete
Y

groun, which meens en incrcase inm dudret. As any budrelarr increase
. has to be examined in competition with all the other activities of
the Arencyr, we need to have the fullest supnort from the INDC.
before bringicg this matter to the attenticn of our Zoard of -
Governors vho have the firal soy on the Budget, e

£

Yours sincerely,

- A Y
Eenry Selipman
o - Deputy Director Gereral
> SR Departrent of Research T
' ‘ and Isotopes
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Aomendix 6
E o P e g

Dratt Benort of Subeermitiee on Cormittec Dusiness

PROPOSED NODITICATIONS TO “IETHODS OF ﬁDPi" E i

The "Latkcdu of .orh", adopted as fﬂl&hﬁﬂﬁ for the IIDC, rrovxdes tﬁe
basis for Cormittee orcraticn and is to be felloved excerit in those cases
shere tne Committee ma* decicde otherwise. In accordance with Article X,
the i‘ollmrznz; are offercd for adoption os armendrents to "Methods of Work"
at the next reeting of INDC, | -

Jizison Officers (feetion III-5)

1y The IAEA may reguest o Yerber Eiate or Intern ionel Creenisation not
reprecented on the LIDC to nominate a liaison officer to provide a
cormunication link betwcen the I¥DC and the scientists producing and/or

using nuclear data in tha‘t state,

2, liaison officers shall be ,»rovmemn_ th l:.:-;t of all official Committee
docunents, copies of which he noy request fra. the Scientific Cecretary,
The feientific Secretary shall send the draft sgenda to all lisison

ofTicers at the sane tine that it is sent to the Comnitiee r:c:':ocr

3. ¥here asctive interest in items of an IIDC recting is indicated by 2

licison officer, he nay reguest enproval from the C‘zal*mr of the

N

IEDC through the Scientific Secretary to a.ttc ¢ that r‘cehng es an

observer at no expense to the IAEA,

Distridution mnd urberins of Docurents (Cection V-5

lerber states submitting docurmenis to I..X}” are ‘_.dvz,sed strongly to essign
an INDC nurber to the docurent in the manner described in the "Yethods of Work"
end to be sure that this identifing nur ber is affized to the upner r...“,nt-&xt.n(x ‘

corner of the document prior to disseteh. Unless this procedure is followed,

-

it ray dbe irpossible to assurc op mro’;m‘.’c.c distribution,




. o
*7~ % . - €~‘-» 1 o o L. .

There shzll be threc ecaterories  of Corrittee documents (i.c
those docurents originated by the IIDC, by a rermber state or orsonization

- for the IIDC, or by the IANA for the IIIDC):

1) Category "C" ~ Commitice lerbers .end other continuing participants.

only

- , 2} Caterory "I - Committec lerbers and other continuing participants,
jiaison Officers, Iocel Data Committees, Feads ol Date Centres,

IABA Secrciarist {X)

.

3) Categzorry "U" - Same as "L® nlus additional distribution requested

by nenbher states

-

Dstridution 1ists shall be nrovided wericdicell: to the feientific Secretar:

v the 'ember Stotes A sutficient rurber of conirs for the snmropriste dls-
A g cotes, A suflierxent numdey 01 cODICs O v SRS L CL3

. o © tribution will norrally Le nrovided by the originatins countriry

»

Moscrvers (Section TY-8) s

1) Observers are defined to include experts, specialists or other individusls '
who are inviied on &n ad hoe basis to attend 211 or specific portions of

INDC nectings.

gy

2) fny lerber of the Committee may reguest the Cheirman to invite an ob-

server for a specified portion or the whole of the reeting. The Chair-

3)

man, upon the advice and consent of the Committee, extends the invi-
tation, : : ' . . '

C e

At the berinning of each meeting, the Chairman shall consult with the

Committee to determine which session the observers

“

shall attend.

e

Vorking: navers (0dd to feection IW-L)

-

. Substentive arenda items should be sunported by appropriate working parers
which should be submitted to Corzittes rerbers 30 doysin advance of the

“reeting

‘Beeause of the warallel oneraticn of INDC and FAUDC and to sirplify
documentation for those states belenzing to both; the sane catepories

‘are recomrended for adoniion by INDC, . ,

o w

e
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-

Loc“- Secoretary (A€ to Secticn IV-1)

*

g

mhc uncal Scerctary will be permitted to atitend all except ex ecutive

c«szozs of the Corrittee,

Chservers and °c*o“ tifie Mvisers (Rewordinrs of Article TII-3)

Fach merber may be accorpanied by advisers, Observers may, vith the

advice and consent o3 the Corrmiittee,; be invited by the Chairrman to attend

-3

QA-

.

all or specificd nortions of rmeedings, After conmsultation with the Chairman,

the Director General of the TANA moy eppoint cdditionsl observers or ad hoc

Yerbers to attend z2il or snecified portions of meetings - :

. . G Ay Yolstad (USA), Chairnman
G.C, Fasra {(Canada) e :
AT. fnravoy (USSR) ' .
. ' o : 0, ¥ofoed-Hansen (Tenrari)
T R . Sovza-Santos {Brezil).
EPa Bae (T, 4dviser) :

Ay Lorenz {IATA Adviser)

. - © RJP, Taschek (UZA Aﬁviser)
4 Lo W, Havens (USA Adviser) : St
R 1
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TOPICAL COIII‘I‘JY’_H.C’J O BRUDIRQT CAPTDURE
CROSS SECTIONS AID OARIIALPAY EFLCTTA
. "~ Wednesday, June b ) '
. PPOCRA
Q:00 a.m, Radiative Capture Cross Sceiicms in the keV Region R.C. Block
'RPI'
Capture Cross Cection easurerents ob Farlsruhe ‘ J.J, Schridl
Karlsruhe
. Capturc Cross Jection Ctandaras {or the real 3 5e J.H,. Civbons
story of the Indian end thg turker) , OPiL
SN ... 233, 235 .
Cap ure Cress Fec*lon Peosuranents In v, “2’u, s Guan
) . and “--Pu . oniiL
fhermal jloutron Cepture Cress Section lleasurcrents
. A Canture Cross Ccceiien Yord: in %he USER AT, Adbrarov
T ' : Goninsk
12:32 = 1:30 pama LUIICH
2:00 pans High Tesclution Rescnance Camme-Rey Snectroscopy Ovh, Yasson
- , o » ‘ BHL
L7 Pesonznce Copture Carma-Ray Studies ot larvell Bl Ree -
’ ERE
: - Cepture Cemma-Ray Studies at Chalk River EJD\ Farle
Chelk River
o Australian Studies in leuwtron Cepturc Cross fections  J.L.Syronds
: g ‘ .and Carnme-Ray Speciroscopy . AAEC
: Gamme-~Zay Producition lcasureneants : I,L, I'orgen

L ) . Q‘. as ng

. o The Celeulation of jeutreon Cepture Corma~fzy Ko Yost
' Spectra and thelr Iffect on Cptinmized Shield Iesign 0L
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Redintive Cant u; ¢ :Crocs Tectieons in the keV Region

Vo-cr* C, Rlock

Pensselocr Polytechnic Institute, Treoy, New Yorx

Heutron ch,tu:e cross scction neasurerents are reviewed in
experireniel c n*u“ﬂ vield, the retio of numder of captures to
cident neuirons, Trom 'z study of the yield relaticen it is conc
today's noutron tize~o

sections over the entire k vy ranre oand with a resolu

ruch of the resenance st Y Pxzarmles are presented of nig

~

X i
noasurenones Carrieg

and heawy wveirht nuclei and of time—o:~_»ighu neasurerents ca
Los hleros Laboratory with the puclear exnlosion methed won

cluded thet such measurements provide useful infornaticn on rad
of the predeminantly scattering fcsenances, the neusron widths
) % 0 resonances, and the pewave strcn

3% is at a nin i;um. Measurerents of the carnture cross scction

resonaonces were reviewed in terns of recent resulis upen YV isob
233, - . : .

laer, U ot Harwell, and heovy nuclel at Gulf Seneral. flomics.

results have been interpreted in ter;s of the sirmle expenentie

terms of the
nurker of in-

luded that
n

1saclaer elscivon linac ledoratery wpon mediun

1 level density

 formelism, but it turns ocut that anreement between experiment and theory ronui*c

a drastic veriaticn of T (o cther forrmerly conczidercd constant ternm, with

Y

» » * - :
neutren energys It is Tinally ccmc1 ulded that freonm the experirentalists!

‘point of wvicw, the 1'.\2*'.':’:;43..~ is going fron raw cownting data to 8

than from SCISRS to ENDT,
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. Capture cross section reosurements ol Harlsruhe
- : -
’ S Jads imldt
b -

Kernforschuzszentrun Merlsriie

= 3 . N . i wrde e pr e S ey

- In 1968 the compuber propras set up by Xorpe and Ivnst for the Cxt’ WeuLon
~ [ -

3 el Y

of strengih functions from azverage capturcceross scciion dab n cbiain ed with

the jarlsruhe Ven de Orealf were extended so that now omen inelastic exit

- : channels can he treated edecuetely, UVith the rodified code one cbiains
- p- pnd d-wave strength funcetions which differ in sone‘cnses, csmeciolly
" for the d=wave, frem the nrelininary resulis where inelastic scaptering had
been neplected, Thz revised values are given in the table belovw. Cood fils
were achicved without the necessity pointcd>out by Dleck in his contribution
of introducing 2 ﬂtrongcr energy cerendence of T othen norially assumed.

L
g

The lincarity and cowni rate indezcndence of the clectreonic equipren

- .

essociated with the 800 1 licuid scintillntioL detector were irprove
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Capture Cross Section Standards {or the Real
Life Story of the Indian gnd the Turkey)
J.H. GCibtbens
‘ Oak Ridge Ratienal Laboratery
’ Oex Ridge, Tennessce

Improvenents in "standard” neoutron crosz sections are occurring at roughly
the same rate as requested improvemsnt in accuracy of recaction cross sections,
Taus experinenters seem to be assurced of continuing work! lovever, cent
resulis have considerably clarified the picture, especially in the energy
range from ten to a few hundroed kiloelectron volis.  The best candidate
‘ . ‘ 6 v 3. . 10,

for e primary standard seems to be Li{n,«) with 2e(n,n ) and u(ﬂ,ﬂ)
following close behing, fecondary stendurds such as 12{1(1‘;,7), TAu(n,T)'
and 2‘J"'U(u,;) are going to countinue %o be used and are much botiter kacwn thon
o couple of veoars ago, but‘ﬁhcy ere subject net ouly to greater unceriazinty
in absolute velue but ere alsc susceptible to tie vagaries of resclutione
dependent cross section variations ia the lowes cnergy ranse (B“ 3 50 kaV ).

. n
There is an unquesticnable need for additionzl careful investigetion of theze

ross sections, per se, as well as allied studies that cen shed light on then.
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Messurement of the Neutre: Fissicn and Absorpfion
' 2
Crozs Sections ¢f 2"9’4 cver the z.mr» ; Peoion

) el

" 0.02 eV to 30 ket .

Re Gurin, LW, Vesteon, G. e S.a'..;ssure, :
- I - 2 :
Rod. Tnzle,® J.H, Toad,” F.E. Gillespic, . »

e
R« Hockenbury”, and R.C. B1 0“13

te AP te 239% ¢ ey 08 v s
 The enalysis of the Pu experimenis on the neutron fissien and
es section reported in the leutron Physics Divisicn Progress
2 has been extended, The main devel opment in the analysis

as bcen the reducticon of the data Lo neutren cross sections.

e g v e [ and St vl A o] o \
The data cbtained using the [ission chomber were normalized ot Q0025 €V

io an abso ien cross secticn of 1008 bams ond a fissicon cross secticon
of TH2 barns, Tnhe normallizat was completed by setting the value of

u(& /a.) in the 0.3 eV reconance to 0.66. The present normelizaticn is

consis cnt with that used pre*.—'icussf.

Figure 1.1.1, shous the experimentaily derived values of « as a function

of energy over the energy range fraz 0,1 to 30 keV.  Also shom are o values

calculated by Plitterle et 21, ®. e errors shom are standard devietion
obtained fron the erperiments using the retal foils of 2ﬂg"u (10~ &nd 20-g
“samples). The varicus experiments éifferzd in sawple thickness and/or
reutron filters used o measure the hackground., Below 1 keV the measure-
ments with the fissicon charber may be erpected to have a smallier uncertainty

than that f the metel foils., Ho errors are shown for normalizztion since
this type of uncertainty usually nrwa\_ev 2 biased result. If the uncer-
‘ca:intiy in o 2t 0.3 &V is 0.66 * 0.02 mﬂr an uncertainty in o of ¢ (05 is
expected where o is unity. . _ - o -

Teble 1.1.1 shous average values of the 2Py fissicn cress section for the ;
neutron encrgy range fram 1 to 20 ke¥, All of the values sham in Table 1,11
except the ORML-RPI values were Laken fram a paper t}y Jeares ard P:»ﬂ:r:icl;:6 T

and includsd the results of experiment by Shunk, 7 pa trici, 8 and Ja.ﬁess;
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In the evaluation of the date James and Patrick u’*ed for the 1 B(n,«)
. cress secticen the relation .
'
010,73 S .
-' o(n,c) ( i . 0.20> barns,
. Yis
vhere E is in electron veltis,
Tnls relaticn was also 'used fer-the present work in cbtaining the neutron
- flux from mzasurements made using a ‘013 icnizsticn charber,
. The apreemznt tetween the present resulls using the matal foils and

2 [ ¢ - e . o P
cod., This agreement gives a mzaswre of confidence
with the metal foils. The prosent experiments,

i - FaX] 3 v . 3 ~
1 foils, yield Tissicn cress secticns which are

v s y

while the results due to Patrick and Shunk

than the present results.
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1.1, Refcrences ‘
- y

. % ;

“' 3.\ . E it .n .

“Abstract of ORML-7i4-2598 (in press). y :
. : ‘ ‘ .

o R . e s :

Instrumenta ;ion and Conuvols Division. : v . .

“Rena selacy Polytechnie Institute, Troy, Few York.

4 s 1 : . £
“R. Gwin et al., Noubtron Phys. Div. Ann. Progr. Reo. May 31, 1988,

ORNL-1280, ) ' : . )

g BT, A Pitterle, E. M. Pagc, and M. Yamaz moto, “"gelculation of Fast Critical 
‘xPprvnents using EXDF /B Data and a Modificd EEBF/B ¥ile" ggggaadinéﬁ
’ ) .
Heulron Cross.Sections and Tecehnology Conferénce, Washington, D. C., vol 2,
March a7, 1968, o
%G. D. James and B. H. Patrick, "Evaluation of the P Fission Cross
_Section in the Energy Range 1 keV to 100 keV,” AﬁRE—M 2065, (amended)
Octobgr 1968. | o
. " *E. R. Shunk, V. K. Broun, an&bR.iLaBguve, "pission Cross Scct*on of ?ngu;
. .20>eVit0 2 MeV," Conf. on cuiron Cross Section Technology, Conf. 660303,
» ' . R
- Harch 22-2k; 1966 Washington, D. C.,"p. 979. See also LA-3586.

-

a; . . . - .4 .~ . » -
B. H. Patrick et al., Proc. of JAEA Conf. on Muclear Data for Reactors,

Paris (1966), vol. II, p. 117 and Ref. 3. = . S .




R ) - 73 :
Table 1.1.1. COmpari;:on' of ORH-RPL #39pyu pission
Cross Scetion with Other Heasurements
Deduced . ,
- Energy Fission - Metal , Cross Section 2 S o igis 1, C
(kev) Chamber' Foils James and Janes Shunk v Patrick
Patrick
1.5 hA49 .ok W53 % .08 385 .21 b, 10 5.43 3.6k
a5 3,30 4 .30 3.30 5.07 & .20 3,46 2.6% 2.83
3.5 3.20 £ .30 2,05 £ .21 2.95 = .17 2,86 2.7k 2.7%
k.5 2.%9 £ .03 2.2 £ .06 2.k5 2 .09 2. 54 2.51 2.31 '
5.5 2.17 £ .06 2.%35 % .18 2.50 & .13 2.h1 2.7 2.7
6.5 2.16 + .06 2.1 + .11 2.19 £ .13 1.97 2.20 1.96 |
1.5 2.1% + .C8 2.1% 4 .07 2.0k = .07 2.27 2.24 17
8.5 2.25 & .10 - 2.26': .12 2,25 & .12 2.25  2.k6 2.%2
9.5 = 1.88%.07  1.88%.06  2.066%.10 1.85 2.1k 1.99
15.0 1.79 £ .09 L.T79 + .12 .71+ .0h . 1.76 : - 1.67
25.0  1.66 % .10 .68 = .12 1.57 + .08 1.62 ) 1.53
%G, D. James znd B. H. Patrick, "B eluation of the ®°°Pu Fission Cross .
Section in the Energy Range 1 keV to 100 keV,” AERE-i 2065, (wmended) Oclober 1968.
) bE. R. Shunk, W. K. Brown and R. LeBauve, "Fission Cfoss Section of “*%py,
. 26 eV to 2 MeV,"® Conf. on Ifmeurcn ‘Gross Section Technolopy,™ Conf. F(O)J).
© March xa—d—r, 10»‘ 5, Washington, D. C., p. 979. Sec also L:x—-;;zi6 . .
3 . °B. M: Palrick ot 2l., Proc. on TARA Conf. on Nur»leﬂ.. Data for Reaclors,.
.. Paris {1968}, vol. II, p. 117 end Rel. #. - - ‘ :
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List of Figures

Fig. 1.1.1. Ratio of Cepturc-to Fission vs Encrgy for 23%pu.

[

ORNL-Dugg. 69-589h
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- The Ratio of‘ Capture to Fission in 233{}, 23y
and “Fpy - L

G.C. dAamna . _
Chalic River : .

-

- HMegsurerents of o for 233U 235@ and 239?1.1 at thermal energies have been
made &t Chalk River by Lounsbury, Dichem, Hushneriuk, Bigham and Hanna
ina s:}ﬁcial'nlg;q-flu: irredistion Tacility. Extensive thermalization

n

v + v syt Cyde e} A ot .
caleulaticns were carried cut and the uncerfainty in the neutron spectrum

ves equivalent to s 3%,
, Uz_Lh a 233{1 330 mixture the change i | n the (2'23/238) ‘ratio gives the
| 233 oe"“z‘o"% and that in (231/238) the 234 nroduced, frem which «(233)
can be calculsted, Simila."y g 23 Pu - 2he Py misture gives «{233) . |
If they are mixed, so that they receive the same irradiaticn, the ratio
of the fracticns of 233’] and 23% P destroved is cgual to the ratio of

the a’b crpticn cress sections. The experiment involved irradizting such

233 : . . - .
a 33 - Pumixturs, and a similar 235y . Pu mixture, to Q.7 n/ko.

2 o e ’ .
r 233y, 23 ana ?3%pu vere 0.0999 5 0.0008,

0.1702 * 0.0007, and 0,3594 ¢ Q.0021 rcspec‘;ix. ly. The mean value of
°9Pu wes 1017.7 ¢ 6.4 b, based on o values of 575.6 + 3.3 b for
2335 s 670, 5+ 2.5 for 23’3‘5. Values of' 5, = 96.1 ¢ 2,05 for 234

H and 289.3 2 1,4 b for OPu ware also cbt d. The errors include experi-

Y

The 2200 nm/s « values cbtaine

n. v

9, {or

mental errors end the uncertainties in the neutron spectrum but not the

e o g-Tactor uncertainties,




_—

: ‘ 3,
Pesonance Rediative leuwtren Capture Studies ot Breokhaven

DyA,. Vieszon
Brookhaven fational Lasoratory

Low enerpy rescnance neutron cepiure y-roy experirents are performe

at the IIFBR al Brookhaven by beith the fast chopner facility under R.E,
Chrien ond the neutron meonochronator under ¥, R, Fane, The chopper in
its three years of operation has prcvidcd‘useful daia on over thirty
elerents including 45 aifferent nuclei, The monochroretor in its nine
-ponths of operztion has produced final data on ten nuclei, The chopper

is wsed primerily for studies of the neutron cepiure reaction mechanisn

-

vhile the monochrorator is used for nuclear snectroscopy,

-

The chopper was also used to measure the spins of n~wave rescnances

-

-

+ -in tin and rolybdenun by measuring the anpuler distridbution of y~rey
transitions to final states of known spin ané parity. The facility is
8150 useful in reasuring lifetimes of iscmeric states in the interval
fron 2 to 1000 u sec, Hurerocus s-weve resonance spin assimments vere
deduced from the resonance capture y-roy spectra. In adi -
partial capture eross section of twenty y rays in iron}weré'measureg in.

the region below 1 keV,

-

- R . -

~} o . = . ) ‘- v » . o -
The nmagnitude of the direct neutron copture crozs section was

3]
deduced for'scverdl Y rays in Coég, TmTYO, and'U239, and feund to be
- in fair agreerent with the predictions of Lane and Lyn$. These results
"were obtained from an analysis of the interference between dircct and
resonence capture, Evidence for dircet neutron centure at thermel '
__éneraic§ for ¥-22 target nuclei was observed by the monochrdmdto: grow

® -

for Ba; Ce, znd lid,

A larze effort was spent on the statistical analysis of partiel
radiation widths. Variations forrm the purely statistical compound

‘nuclear rodel cre evidenced by the departures from a chi-scuared
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Resonance Cooture Germa-Ray Studies ot 'ell

E«R. Rae

- "AER.E., Harwell, Berks., England -

The Herwell Electrcn Linac-Booster installaticn is used as a pulsed neutron

source for the study of rescnance ceopture gamma-ray spectra with Li-Gs spectz?oe -
| meter‘" o two flight paths of 10 and 20 metres respectively. A photon en..fc:y' ”

resolution of A8 keV is available and the useﬁ.zl neutren energy rang;e e)’te"zds

to seven.l keV, ' '

The principal object of the work has been to seam‘x for evic.ence of non—s\,a»io— L
tical behavicur in the radiative decay of the ccmnomd nucleus due to in»er«- Sk
- mediate structure effects. So for results have been disappointing. The . :
strikmg change in the capture sr)nctm'n of Hg~19o between the 23 and 90 eV
' resonances was vitiated by the study of the next three rescnences, all of -
~ which pr'odu ed spectra intermediate in character between the 23 and 90 eV case% ;.
' 50 that the complete set wes not inconsistent with gtatjs&ical behav:.,cur.v A ‘
c;areiul study of the rescnance capture spectra of the even ‘tungsten ILSOqu&»S’ ‘
(to be repor‘ced by J. Furray at the forthcoming utﬂdSVl)’ Conference) although
. Aqually tentalising in its suggestions of .atmcture effems » likewise failed e
. to establish COﬂCanlVelj the real existence of uch effects., Work on the
resonance capture speectra of U—2'>3 in the neutron emr-gy range up to '»300 eV
has so far failed to confimm the antz.»comlatim effects reported by Brookhaven,
- -although there is, once again a ton ntalising suggestion of a structure effect
in the doublet at 3.98 and 3.99 ¥eV. | S |

- It would seem that the effects wéf intermediate structure on the capture gem -
~ ray spectra, if they exist, are weal and that much patient. and accurate work
vwill be necesoa_rjy ‘to reveal them, ’

-

%




1
{2) .n.5. Bartholorow, !LR, Nunye, and E.D, Tarle, Cen, J, Ph

Captwre Garrd Rey Studies at Chalk River
" ED, Earle

. CRHL, Chalk RPiver, (Mntorio

e existing focilities for pamma ray studies at the CRIL reactors,
i,e, the fost neutron chopner, the anrular ccrrelation and linear polari-

-

zation, and the variaoble crerpy aparma roy irradiation facilities, were brief-

1
3 iheds T : 3 rrntlitics fralu
ly deseribed. Izrerizents recently executed cn these Tacilaties include
232, 233,230 .

Tie Uy, 7) cross-section end anguler dilstribution measurenments,
203 N . P 199, N :
Fo{v,v) resonant scabtering measurerents, “7Egls, ,v) enguler correlation
. “
and lincar polarizatien wessurcwents, P8{n___,y) and In{n___,v) meassurements,
3 ’ oS res’t
Anomalously intense radicitions near 5.5 eV first observed following
; \ e e e 2200 oy
thermal reutron canture (1) were fowmnd to de predominantly M1 in He (2)

and were found to be nresent following resenencs. capiure ii Pts  These

anoralous radiptions vere studicd further oy (d,py) and (p,p'y) experirments.

o oy

b 3, 1. 3 o 3 T -~ ” - 2o masy < ayae x Ty . .
on tke Chalk River Tandem, The gemme ray spectrun observed Jollowing the

v
(d,p)} reaction (3) wes similar to thet cbzerved in the thermal end fast
c

{4) {n,y) reactions. It is independent of excitation enersmy and decreascs

s
- - . . ) -~ ()
in relative intensity as the target nass decreooses from 207,

‘e cxperimental resulis ore consistent with the hypothesis that the
angrialous redistion following neuiren cenbure’ is due to the” dueay of the

doorver~state cormonenis in the wave funetion of the cormound level. The pri-
mary gamma ray then corresponds to a Sransition of o single particle bet-
ween orbits with 44 = 1, an energr 6f amvrozinately 5.5 1V,

.

Tae (»,2'Y) oxrerirents via isobaric

vl

E P :
nal.ﬂ;ue svoees in

. ~ . . e . Fak 94 . . "
particle hole states preferentially pepulsting, in TFb, states vith In - 22
) : -~ 20 -

ccanfigurations vere also performed, As expected the TPb levels decayed

stronrcly via the 5.5 eV radiotion.

{1) 3.2, Zinsey, €. A, Dortholorew, Pars, Pevy 2&4_(295%)

~

rs. b5 (1967) 20663
{3} €8, Parthclerew, T.D, Forle, f.0, Ferguson, and ¥, Bernevish, ‘ -

- Pays. Letts. 242 (1967} b7

(4) I, Serpavict aad I, Starfelt, ue, Phyrs. 39 (1952) 353

!
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(c) itoniwn, Tesults have bcé‘n published, (Bird, Kenny and Allen (1963) -
- Phys, Iett, 275: €33). R BTN

(a) ¥Yenodime, The Chief feature of ithe vanadiumresults is that the "ue‘h energg
_garka rays become stronger as neuiron ene =g increases, &

(e) C‘wc"‘“v__. keV cantwre is donminated by te "H‘.Dot '*.btmarnt c’cr:e?t, SQCr; Threc
stromy Tromsitions arc observed cne of vhich is to a hirha spin Ti inal state, The
shepes of the cbserved gamma roy neaks cen be fitted by assuning two reSonances at
30 and 5C keV, the f‘oz""er having a probable d-wave MSA.{’.J"C’lty The observed energies
and intensities for these and other parma rays are tabulatn and will be issucd in
2 fOTthcmin{‘. AsAdTL 0, Frogress Pegport, o S

() a:a*zr'mc.,.,. in snite of the close level spacing-in 3 ih, over 30, pamma roy
peaks are Te ovscrved for levels up to an excitation o“ 2 eV ’I‘he seven hirhest
enerpy. gortma roys have relati vel*' high intensities showing th,..t :a.f' beh“v:.cu is

a vroperiy of :er:v-cd s-reve canture as well as thermal capture,  Several {"’“’“"
rays vhich are sbsent in thermal capture are strong in keV capture, ELL

6.
{g) Iron. Garra ra;;rs from cepiure in 5 Pe have been studied frem 1 leV to t h
binding enercy (7.6 1eV), Individual resonance effects ere chserved and transitions
a

e
to high s»in i‘lnd. states show the prescnce of p~ or dewave ¢spture, The grown
‘and Tirst excited qta“e doublet do::;x ates keV capture, but to a lesser exteni tr-
in t,h&rm.l cepture, ' ' RS S

en

( 1) Couc Cobelt. Results for cobalt Jloer sirmiler trends to those for'«:‘:an}_;mgs‘éy :

(i) Eickel, Pesults for nickel have alresdr been wub'l ished,

m

(f&lleui ¥en n*,'.’enﬁ ;:.')ar}‘s (190 } - AILC}.. Ph‘,a. ;‘122 223).

- (,3} Commere "Ecsalus for covner heve slready been nunll hed.
{A11en. (79557 - jiue ¢ Physe Al11: 1), ‘ '

- A{R) ch. Prensitions to a nwder of final states ‘have been observed which
are not nreselzt in the rwal canture foutline of results to be vresented in
. the next AdA.E.L, Frocres I‘e’wcr») Observed intensities do not arree with- ;
- estipates vhich were basea on previous values of resonance naremeters and cssuried
o Stﬂfl«tl(:ul canture mechanism, The results indicate thot the d-vave is nz;;her
than ezaccted and that cc*zi‘lru'”"'bion effects play an 1r"~ertzmt rolc m aete ning

. garna Yy strcngths. T e e LU

Cér:nilatién of Date

-The studyr oi‘ cmtwe rw:w. “av srec ra has twa functions - to eu*nle:ten neutrbn,ﬂ
resonance studies, and to produce informeticn on other aspeets of nuclerr phvsics. '
¥hile thekxe functions ere not always separate, practiczlly ell resonance canture
spectra work has been devoted to resonance studies whereas therrel neutron centure
studies have usually involved various asnects of nuslesr structures, It is not
snrwlsm; thereforc that resonence capture results tend to apntar at cm“cm e \
where newtron interaciion data are discussed, with ez:-:"wﬂs cn nnu‘cr cross sectioms
end resonance parazmeters, The cctuzl details of ‘c-apture spectra; for th:’.s on,ur"“cy‘c
do not asswre the szre irmmortance. Ve feel thot it would be ve sgonehle for neuiren
data centres to cormile ml" those asnects of eross seetlion e.nd TEIONENCE DAY~
reters that night be derived “rcﬁ caﬁture sarma ray studies,  The nost zmnrmrw te




ol i e

e o ‘ N . : ccv.

‘Data”; ‘the special issues of luclear Data devoted to 4
‘,sapture spectra could well be erulated to present resgnance crnuure spectra, .

place for tﬁﬂ zeta*ls o’ stectra-transition rates, ete, =~ is in the compilation

» - & . ‘
of 1n*b ‘ation on nueclear enerpy levels, #M‘»*cnxarlv in such a lowrnal as "Iuclear :
e corpilation of thermel

It is plauned tua, on A.”.N.C. reﬁor*‘"lll bm nrOJuccn covering a1l tﬁc data
on keV gnecira measured by A*lcn, k,rn md Heany using vhe Ge(lr) cﬂtﬂctO“s avail
to them, It is our unccrsyann*n "*cu, 1 Ory Bird, that ORI, Hael spectrum

: G
- ueesurenents will also Be as sern¢eﬁ into e IeY capture spectrs rey.rt. It would

seen that the tire is close vhen considerction showld be ziven to the cormbina uloﬂ ]
of sueh IO worts wi ith the informatics which nas been produced by other laborator eu,'*
eveu zouﬂh at this stare only one-third of the clerents has been 1nvcsti€uuvd.

We Would b2 interested to heer vhether other 1 bor**or:cs are interested in such
o cormilation, even with the extenzien to eV capture spectra. Ve wish to indicate
our willinrmess to play a part in such a venture. ' ' ‘

-




“he re.aent development of. Gﬂ(Li) gamma~-ray spectrareters has nrovicpd

Ca new ‘eﬁph sis to the study of n;n'y and n,Gy mac*‘iono. In pw’ucular ‘ :
’ a separatlon of the pc.rﬁidl cro.,s sections can be accomplished as well PR 7:1}

- as the d'-‘temin ».im of brenching ratm« spins aﬁd parity of inleiGUal utates-

- and Hopkins & £ LASLY
etal at 'r*sc( } have acti*!e prograns in mrcwne*ss. o

« Snecifically, intensive msearch on 1ignt and heavv nuclei in the energy
finterval E, = 6,0 to 12,0 !V is bElﬂf') conth u,ted uith the obsewed ga:':nwray '
"emrw intervdl being 0,250 ¥V = E_ < 12,0 eV, Mony exit c}jg,ﬁ“lelf‘ |

N
(nyn'y) and (n,Gy) Cross Sections

»

I,L, Horgen -
The University of Texas

The statistical model of the nucleus has been rether successfully applied,

~3in some cases, in predicting the gamma~ray producticn cross secticn due

(1

to neutren inelastic scattering, The formulations of Hauser and rcsnbacn,
Satchler,(Z) and later modifications by Mo*d@uer( 3) tend to predict the :
Cross °ections and angular distributions in the n.gxm of mediun- and
heavwaeiwt nuclei, unless then. are larpe ‘Ildtﬂ fluctuaticns or strcng .

: dﬁ.rect; intez‘actlms.‘

Althwm the opticd potentials succsasf'ully nmmct total ard elastic

) - £YOSS sections, their success is not as apparent in predi cting inelas*ic
cross sections as mltmle exit channels open for decay of thc: camound

leus, i.e., n,nty, n,o'y, n,d'y, n,ay, and the n,xn process.. T f‘he success-

ﬁmn applicaticn will require an em°rfmmtal ‘mc‘»'ledge of the cross

sectiom, cnszlar distributim )..;Uins s parity and mode of decay of ‘ché= e.{ciized
states. ‘ ‘

PP

.Nmztmﬁ t:hm-—af—flig;ht technicu 5 have carbined with the nnw Gc(Li) b(‘mn..

ray spectrma.fcerﬁ used, in a clc e and open geametry, as single crystals -

- and Ge(Li) ~ Nal anti -comcianrcn sp#-ctrc:%ter" to stndy a wide. ranae of .
- macleid In parti cula‘ Omhm etal at GGA(M) ‘Brandenbur, ‘*er ew.l at Yentucﬁ‘rcs}

s

(6) y Percy at G‘?:«L(T) Cmd,e in Sweden, and Tucﬁer, Nelligs -




cbserved which shos the gama-rays generally to be anisctropic and in some
.- coses Deppler broadened, The continuum of garma-rays which lie within

e © the resoluticn of the spectraeters are real ard must be treated as a

T - yeal pert of the n,Cy cross section, |

In general, eyteﬂéive experimental masuremnts are needed exténding the -
incident neutron energies from the region of 5.0 MeV to 1!l 0 MeV and
the cbeervation of E fran 0,100 MeV to 12 H»'*V. '

These data will provide an additicnal test to the predicticons of the statis-
‘tical model including all additicnal open channels, width fluctuations,
- competition due to direét interaction and cptical model parameters. The -

’ iamlusmn of shell model predicticns as to discrete and centinuum level
structure as well as the rovatimal-vibmtimal model of deformed nuclei ) |
may provide the needed corrections, carbined with width: T Luation corree ;
dircet interactim corrections to the trammission cczl. . Luonts 4n the
Hauser - Festbach ) formilation, | B TR

1) W, Hauser and H, Feshbach, Phys. Rev, 87 366(1952)
2) G. Satchler, Phys, Rev, 10% 1304(1954) DT 0
 #3)" P, Woldauer, Pev. of Mod. Phys, 36 1079(1964) D e
4) v,J. Orphan et 2l (To be published Huclear Instrunﬂnt;s & Methods) - o .
5) J. Brandenburger, Univ, of Kentucky (Annual Promss Report NSF GP—7707) [
6) J.C. Hopkins (Private Commnication) LASL E : :
7) P. Percy (Private Conmunication) ORNL.

: B, E. Tucker, D.0, Nellis and I.Le r’Iorgan, ORO~2'I91-27 Progress Ropo*'b
- T Texas Nuclear Corporation —
S - 9) Hauser and H. FEOHbu.Ch 3 IBID

.
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CTHE CALCULATION O" T U:‘Z’,GE.’ CA..""’U:.‘T fx: SIASPAYS AND
"‘!"EII‘ DFFECT © 0”‘.‘.‘53113}113 SIIZLD DESIGH

¥o J, Yost
Oak Ridge Hatlional Leboratory

.

 The requirement for panme~ray data in nuclear technolory is based

~unon the need Tor garma-ray m*oduct:.m cross sections which are used

to reprcsent ganma sources in gamma heating and dose calculations.

‘Becent optinized shield desimm studies have shoun that the secondary

- {capture) parma dose rate dorinates tAe primory {core) corran dose

rate in trricel awslliery space pover reactor shield configurations,
It has been further establis hed thet noa-therral eapture garmas dominatzthe -
total secondery garme dose rote. Thus, one requires neutron cnerp'-

devendent pamma yields for struet tural and shicld .mtema’ S m orr‘er to

" properly descrite seccndary parmn SOUrces., ¥ith deta reouirerents of

this marnitude a corbined theoretical and experirental apnroach fo data -
cenerstion zcems most feasible. In this spirit a method for caleulnting -
garma~-rey production cross sections has beon developed which is gorposed

oi‘-essenulal}.:: four parts: a) a series of nuclesr models for the des=

cription of nuclceer cneryy levels {vave functiens, encrpies, spin, parity,

c'ﬁbc.'), b} a code for the calcwletion of radiative transition matrix

€lenents with nodel veve fmctims, e} a pamma~roy cascade rodel which utili-

.Zes level ensrsies, spin, and perities from the nuclear rmedels as well es

matrix elemeats generaied in (b) calculzztc,cap ture (ana melc.atlc
scatjt-ering) parma yields, and a) a routine which cross section weights

garma-ray spectra corresronding to eay ‘ure steates of spin znd 'oarn.t"

susceptible to excitation in s-, By end d-uave neutron c»n‘oure.i The 1& ter-

P

 is primerily epplicedle in the Tase of rediwn and heavy nueclei, ;'Ce;pture.

garre yields heve been calculated end cormared with experiment for natural

tunpgsten with e celleqi' results., o
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Appendix _8

2, Prosaoss

.

-~ v e d 4= g 3 & * biaYel .
renoits submitied te the Second TNDC Meeting

The list
S T - .., Minutes

EG#/Geel
"USA
Brazil
Japén
India
F.R.G.
Poland

felloss the same order as that in Ssction § of the Infonral

< Sauth Africa

Isracl
Pakistan

S

INDC(EUR)
1Ie(Us)
IRDC(BZL)
IHDC( AP
THDC(IND)
INDC(GER)
THPC(PCL)
LIMC(SAF)
INDC(ISL)
THDC(PHK)

- 3/G

- 4/8

- 5/G

-~ 9/E

- 2/E

- 10/U

- 2/G
- 3/G
- 8/6
- G/E
- 2/G

“ 1/

- 1/G
- 1/G

(Volure of ibstracts Hr. 6}

(EADC(CAN) 33 wit)

{IERE-PR/IIP 15)

(ERDC(E)115 "U")

- (WASH-1127 = BRIDC(US)120"L™)

(JAERI-Memo 33C5)

(BARC-4C1)
(ERDC(E)115"")

B




L] * " 88
N - ‘e, ) . 1
»
) " .
t 9
inopendix R : .
S 4 D Ve
C . ‘ ) .
" b, List cof I'DC decuments recoived and dlstributed by the NI hotwszen
. - January end fucust 1969
P4 - . - °
'&- .
P
b : - —
; . .




.

-89

i

.«. ~ .

nav 3o 1819
SLUNLINSVOYY 210

E 3O WOTRTVTLCHO) -~ VENHL

8961 Xoquiooay: 01

69

69

e G2
Ty wﬁ

<TW 01

f/¢-(0as)oans
1/e=(2 2aNvE YOGNI

a/b= (Vo) oans

‘(mpeuvy Lo) oaxve ou3 03 jxcday nuahuopa Ac ovoaé<a 69
. . TudCH *3°9 .
692 §981°320 5 3ud .>n: RS JOJ -€1SaNLOY JO 38317 unlipruw) m uso,onm¢m 69 2 O1 m\minz<ovomym
. 1°tédns _
892 T pcusuﬁmmna ‘uoryeyTdnod gQ9-vaNID 89-VaNID 69 Iy 01 o/t (Ixn)oaNI
‘ : 8961 UOIRy ‘UOTITMICIUT 21V IVOTONN o |
198 F0 IFunyoxg SYI I0J SRUOPUOELOII0) 2TUR wVITE IATONY - 69 It 9 o\mrﬁphyvo NI
2961 Loy ruuayp ‘oaNT ow3 yo o ' _
992 JUTI89 3TITI ofF JO TLIDUN) I0100JSTE oyr 03 jxoday R 69 qod g2 Asc\waAommuoqu
. | (t1t-(z)ocave ‘og96g wnm ostw) . . o C
“Tv 38 woRlIol) g fGYET sunr  fasy 0°¢ - £°0 :
G92 U343 0Q ¢ :oa;oon SOI) uoXINY TULOL UOT4NTCSoT Wity 000T MaM mm Qo 0T mKMiArMUJOQZH
. L96T Lt 21— ‘sTossnig ‘spaenusig o k
A LusmoINSwoY do;asmg Qo TsUzd dYL JO sfuipcsdoxg - 69 unp 9 o\hlﬁsmzvoaa
£9¢e _ o WOTFRITEWSD g-nENTID 8-OaNID 69 qog 21 m\wxﬂnmzvonZH
| Awmmﬁ.a;4.\~4; T1°dd “w.om ‘Seon ‘3sToTEAYg UnirRysTYy
AT BYL WwOXI posurxdox) patg yhr wouspnuo uoJaynan - 69 uee €2 o\¢xﬂqs< JUNI
(T11-(sn)oauve o:-sv 8961 ‘g2 =T 3390300 *qxof oy ; _ :
192 *LyYsoatug TrQuNlo) te PIOY Juresy @ Jo siodoy Y2 TT~2sVM 09 u=p 12 | »m\msﬁ<mzvumZH
7092 8/C~(&00)0UNT Jo uoryelsuesy ysiydug - 89 a'y 41 n/€~{(qa00)oant
SR : X | §96T f9con (srowxisay - - o
092 POIBOTION) USSA SUYF UT YOIROUSY SOTEAUZ IwaTOny - 69 uep ST 0/¢+(400)0ax1
: . UOT3TOTITIUOPT '
! . c! . B
Toqunu . *ee ¢093 ‘grogunu UOTS TOTJIS UGS Juownocg PaATaOAY so,mnwd m
no«muaoo4v S JoY}© Nﬂomwﬁw‘ﬁuﬁwﬂv ERE Gl et LT T2uIsS I m o3 Fusunoog JUNI
. . o~ i
* (™ [ RS A . e by
. L [ N N




e 0 A 11 < b o . . : « . S

: . QQCA Hm ;oxrmuo\
» . 0} 1 Arenuwp portraed oz¢ WI0F A3 TUNUIO) WO BING

® % % %

192 94} UT YoIwesey TrEQ ITaony uo jxcdey aogboga_ Gri~(a)oanva 65 Lep G 3/2~(4n= )oant
S . . . . A:D:N.ﬁ.ml . )
(2)oanvy pue 2091¥ ung ostv) TI04 @ $Mveax oTTa Tieq ; .
0g2 JIB2TONN PIIUNTTAY IYNISTI®RY oy} JO pmrgo&4muan pIT) 088 AdM 69 Lep § a/6-(9a0)0aNI
(€TT~(Z)0aNva pue 02966 UNZ - . .
oste) .ﬁﬁ 3190 saojeny *f {oynasiawy v posEniman ' ,
hﬁ»zoomm ag JUVISUON~ANCTY I TA GI030BIY IOMOJ 3SEBY R
6l . emnag pue rcaﬁasoqm< TBOT}TID 388 JO sTsArmuy £6L I 69 Loy 6 a/v={8a0)oans
gle 10uvIsT woxj gxodsy ssoxioxyg ,. - 69 fex g O\HrAAmHvoczH
- . (33exp Touly) | R
LLe uoriuytdiog vreq uorynay uo {ausy oy JJ jzodoy - 69 Lon L o/t1~(naxn)oant
6961 Leyy 03 QUAET aunp ‘as}rTuwwo) ejw JIToYOny - ; _ﬁ :
9lz TmUOTIPUINIUT dUY O} jTuQ VIV JITONY SUF JO jzodoy - 69 Loy L D/0T-<(NaN)oaNI
Lo {WI0T(C)0aNvy osTu) mpomop °f GOEE *oN . I
clLe fonTsnyouy 998617 ‘d8qoyoQ 01 Axe snuh jaodoy 7:onmoui SusW-1yAV L 69 xdy p1. ‘m\mtAm<hvumzﬂ
Rraquog ”om<m feqw 30 Joodny *g°'g . Co . |
- pLe .m,foem1au omm, moxy polTLd sdMmi~¥ ¥ JO PIeT} €9¢~ouve 69 xdy 2 o/L=(uN1)oans
. Lxognaoqe . ,
’ ) e ﬁa paz usagyyooxg e 4961 Areniqoy PI-01 wIioy " .
€Lz ‘uoryerrdws) vIwg uPImey uo Toued sy Jo jxodoy TIT-vavi 69 Trady n/6~(nan)oan:
UOT3®OTITIUSPY . .
J3gunu . v.o)o ‘srequnu UOTLIROTITL mmﬁd | ausumosog poATaDOY ncawnmﬂuam
woﬁmmmond. , Joyso ‘xoyyne ‘arzIa 4u zsooa TeurdtIo ere( juswnooq HANI
! . -t . — ’ s uﬂ ’ A} .
- . ‘s - .




“\, . .
. 3 : '
¥ * *
.
. . , R ’ .
’ i $
\
- “

- " ) . .
vQ2 6961 Auy ‘fumysiyeg woxy jxoday ssoxfoxg - 69 Avp L2 0/1-(3vd)0aNI
€ee A~ TIPUI UT SOIITATIOV ©vyvg Jwo(ony oV-0ave 69 Lo Le D/8-(UN1)0aNT

. , uuzwg yoy - £q peyrdwoo . Lo
282 . $096T ‘oaii ow: o3 jxoday ssoIdoxy - - 69 Lo o2 o/T~(Javs)oax
UOTeOTITIUOD] .
Ioqunu , *er ¢025 foIOQURY UOTIROTITIWGPT “3uounoog _ poatsOsy . Jo}vulIsoq
UOTES GO0y ' JoYs30 ‘sroyrne *sTaTs Fusundog TeuisizQ ¢ | eyeq LUBWN00Y JANI
. . - . [
hd * < a & % p




92

A €y

Gnmuy g *QosY *vog : .
- b o i3 '
v52 ‘gpavnfeleg I0J suswdoloasq TUR UDITOSSY 22T1-4SVM . 69 aung o\ﬂﬂ Awbvo NI
’
8961 I29x JITPUSTT) BUTI0A0) MBTAGY wRISOIT Y
> : ,huoacs Qe OTJI3Ud10g sowely sSO7 5uy3 Jo wexSoxg . ‘ -
€62 uondoTsAdy pue YOITOSSY splendojurg IEoTONY oI - £ sunp g2 U\ﬁﬂaﬁmbvqnzH
oaoxdsTyr oA op *4*v A£o ‘suoizosg ssoap . .
26z oanydey uoxiney psy, poanswon JOJ SIo}/URITY CIUDUOSOY mmﬁlm\omm< 69 sunp 2 c\w A 10V )OaNT
162 mmnﬂ Lo - g96T g% £33 TATIOV UwTlerisny U0 jxodoy S - 69 aunp 2 o\mxAAa4voazH
‘ 6S6T Aeif 03 Q94T Auy PoOTIag oyy IoJ ’ g
062 ITZeIg UT YOILSSeY BIVI ITOTONY WO jaoday ssoafouyg ' - §9 ounp 3z - D/e~(129)0aNT
) : oG L pUT wHoUDL °g ‘ (
* dyzuxedr g “shﬁidxaﬂ, "N caen 2 o3 dnouoegawy, ’ , - -
692 JO udT303g ssoxp UCIInON T2I0f Ui 3O maTasy tL= 0 69 eunp g 9/6-(dvr)oan:
TAUDG g puT wuIiseHny g »n > 831 00T '
£g2 MOTaq pToq (Ho UoTEasg .Ho 1e10L 2u3 Jo Lsaxng - 69 eunp 2 o\q E,«Eon&
. IDTEYOg e . !
" Lg vOHiokcq *Luvuzsy 3o otTqnds o8 TRIopas , o ‘
X 9Y} UT ydIwausy ©3TE Iwsiony uwo jrodoy ssoxdoxg - 69 sunp 2 - 9/9~(8@9)oanI
VLG 0)oeNVE osTe - (8961 uoIwy .
. £91N7TLSUT UDITVSSSL fxoug oywmogy uedep) : : .
982 FUTIO}LTOG UCIINOY Twlely 20F AydeaSoTiqry £Yoy-1¥ay 89 Trady 91 9/2=(dv¥L)oaNI
vraeq gty 4] poridwes - i
6ge ‘3x0doy ssoaBoxg Azoyvaoqe Jreezn sp uwy y9€-ouvg 65 aung g 9/6~(aN1)oanI
.  UOTTOTIVIUSTI
Taqunu " *ec 010 ‘sIoqunu WOTIWOLITIUSDT Juswnoog poAaTavay Jo03eudrssq
i AN .
‘uotszedcoy . I6Hu30 ‘xoyrne ‘oiiTy 3 U9uMD O TeutdIo. 239 FULUNIST HENI
' "L o .
2 e .
n'.

.




6961 Kegy- - qump ey (Iurgooy .
OANI “pug su3 3v (1og °*p*A A9 peru wmoapv sabdoy : o _ : ,
662 . ss0xP0xg 9IIu0Y coﬁ,wﬂﬂuz TIRNE UOIINON YIHI o = GG ounp 2 - m\mﬁﬁﬁmzmvo
: . : . ; 21T uoxinou : o ;
862 - O1doOSOIOTW UO 0IMGTISITT OUR 03 XOPVT WY . ‘69 VANIO 69 ATnr o/6-(xx {0)0GNT
, . : INSUTZOTUPOMRTIN g . K )
- £q perToo ‘4661 Trady - mumﬂ Ay ﬁraﬂom : T _
L6z UT Uoxwossy ®ievg Jesiony uo jxodey ssaxdouyg : - 69 aunp 2 _ O\mlﬁgo&o INT
: . i :
fa124n *v-p fue rmﬁoo : .u | | B
ISIOTTIDE g9 100 38T -~ g9 Luvy . o :
962 . f1x0d5y ssoaBoxy UOTSTATY SOISAYJ hdwﬁusz ST-dN/¥a-gyjav &9 ounp g :\m nmpvo 1
oxo00sr 3 Aq poatyrdwmoen ‘49 Trady LT - €Y ; : , .
‘28PTy %20 32 Surresy 9299 Twwo) ALIosTApPY . . . .
662 : UoTIDSg TLOI) IeOYSAN DY OU 03 syxodeY LFTT~HGWA 69 oung g n/0t-(sn)oax:
. , HOTIBOTITIUSDY . S
. , o 'a. . y
Toqunu - *¢¢ *0%o ‘sIsqunu. UOTIROTITLUGPT 1 UsuUno0g _ peAtoosy x03pulTsog
UOTs5000Y | B Toui0 ‘rowine ‘0Tt guweumoog renifyag 038C . 3uswnocg 9aix
T e < - .

o S et g 6 L st i

Mt e e | et et e e i < et it e,




