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i • D g S E T i p t i a r i o f the„.WTlnS. L i b r a r y Update' . P r o j e c t . 
A... M.Lernirr <CAC-~GNE:A/://. v ''/,,.. '• ""';/:. .*. ".V1" • ;""""":•"" .. 

" P i f f e r e n t ' g r o u p s ' a r p u n d t h e wor I d , ; "a l r e a d y , ' u s e r s _of t h e . ; 
WIMS l a t t i c e ' J c o d e ' Ü w e r e ' i n v i t e d t o p a r t i c i p a t e i n an" i n t e r / ' / 
n a t i o n a l p r o j e c t c o o r d i n a t e d by I A E A , . c a l l e d 'W»I MS "'''LIBRARY"' 
UPDATE, PROJECT TWLUP'),. I t s " p u r p o s e was t o ' a c q u i r e c'o'nf I d e n e e _ 
i n u p d a t i n g / t h e " c o d e " s c r o s s / s e c t . i o n l i b r a r y , by means o f o/rie '[' 
o f t h e ' b e s t " / t o p i s " a y a i l a b T e ' a t t h e " momWht "at I AEf f : , . ' t he " 
ENDF/B s e r i ё в vp f _ nu с 1 e а г '. da t a'. 1 i b f а г i e s ,'( pa г t i c l u 1 а г l y E Kl D F / B • 
i v and ; V i ) . / /Г./ r'4'.; ,";•'','',,.' V,'v, "'•'":: : -'-/-.'V.- /."""-.''',""."'-'..' , ' . ' " / r 

' The? f i r s t s t a g e ' , p r o p o s e d , " was t h e c a / l c u R a t i o n "ptV a s e t / p f 
w e l l known b e n c h m a r k s . / u s i n g , , b o t h ' c o d e / a n d / / c r o s s , s e c t i o n / 
l i b r a r y a s o r i g i n a l l y p r p y i d e d . b y NEADE-f, / t h a t i s t o s / l y / t h e / ; 
Eng l i s ' h ' v e r s i o n ' o f WtMS-D^.'+-.. . The ,/main g'cJars / o f t h e - ' p r b j e t t ' 
a t . t h i s s t a g e w e r e : ' ' " " " / ' / '_'"' , ' / ' / / ' ' .' _'"/ _ / ' 

I d e n t i f i c a t i o n o,f, t h ^ e - d i f f e r e n c e s b e t w e e n / d i " f " for e h t ' y e r- ' 
s i o n s / o f t h e . WIMS-P. / " 1 ! / code /and o f t h e ДД'Ь'гагу s t e m m i n g •"./from . 
c o m p u t e r a d a p t a t i o n s " o r m o d i f i c a t i o n s by.'"t 'he / use r ' s . / ' '' ' ; '" __ 

O p t i m a l m o d e l i n g o f t h e s e l ' e c t e d .Ьёп'с:Ь"тагЙ: p r o b l e m s ' . " 
e v a l u a t i o n s o f b e n c h m a r k r e s u l t s o b t a i n e d , w i t h t h e o r i g i n a l 
tslIMS l i b r a r y . '; " J" '" '*' ' ' " ' ' 

S t a g e ' 1 may.. b / e ' d i v i d e d / i n t o two" p a r t s . : .,,.. 
l a - " B e n c h m a r к c a l c u l a t i o n s w i t h o u t p r e s c r i p t i o n s o f ' t h e i n - ' 
p u t mode I s ./" 
l b - B e n c h m a r k c a l c u l a t i o n s ' ' ' w i t b " t he / p res ' c r ibe/d i n p u t , a s ' ' 
p r o v i d e d ..-by t h e , - c o b r d i n a t o r s o f t h e . . p r o j e c t . 
. / I,n t h e s e c o n d , . s t a g e , / c r o s s se .c t ions/^ b .ased 'pp EMpF/B- I .V •; 
eva lu 'a ted, , - .nuc lea l - . /d-e f ta . l i b r a r y s h o u l d 'be " p r o c e s s e d ...,'The d a t a '-
e n t e r e d i n t o " t h e WIMS " l i b r a r y a f t e r " p r o c e s s i n g " w i t h di'f•*-
f e r e n t d a t a , p r o c e s s i n g c o d e s , were, t o b e . c o m p a r e d . 

The., t h i r d s t a g e i n v o lv.es, / p r o c e s s i n g . ' , o f * t h e 'more . . r e c e n t -
e v a l u a t e d n u c l e a r d a t a l i b r a r i e s and new/WIMS l i b r a r y c o n ­
s t r u c t i o n . The same s e t o f b e n c h m a r k s m e n t i o n e d . . i n t h e . , f i r s t 
s t a g e :a re . c a l c u l a t e d w i t h - t h e new c r o s s s e c t i o n d a t a .'.,/ " / 

2 • Sunimar у о f t h e • Resu 11s 0 b t a i n ё d. i n ' t h ё F i"f s t . ' 51.a qe . 
'Ana"" Mar/La L e r n e r " ( С А С - С М Е А Г ^ " " • "-.'""" 

The f o l l o w i n g b e n c h m a r k s , h a v e _been .. ana l y r e d f a r ' t h i s 
s ta'ae s': . ' ' ' ^ 

" ~" a . ' : T R X - 1 ' 
b . TRX - E 

" c , " BAPL - UOE""- 1" ' 
"' d l BAPL - UOE - E 

e . B A P L ' - UQ2 - 3 . 
. . . A h e t e r o g e n e o u s l a t t i c e c e l l c a l c u L a t i o r . f f p i Ipwe/d by., a-, 

homoqer!..i.z,e.d:-core • l e a k a g e . c a l c u l a t i o n was p e r f o r m e d . . Mb' f u l l ' 
core c a l c u l a t i o n i s made' so t h a t o n l y t h e l a t t i c e ' c o d e ' i s 

. i n v o l v e d - . , .- -i ' . • . . . . ' _, .,, 
I n t e g r a l p a r a m e t e r s have . , been c a l c u l a t e d u s i n g /WIMS--D7%' 

and ' i t s a s s o c i a t e d l i b r a r y . / " ' . . - ' 
P| These, b e n c h m a r k s a r e HBO m o d e r a t e d l a t t i c e s o f s l i g h t l y , 

e n f ' i c h e d . u r a n i u m rods - and . . o n l y i n v o l v e t h e ' . f p i Tow ing 
i s o t o p e s : ' Ш 3 5 ,. U2SB. ,4 H-, Q: a n d / Al... - ' ' ' ' 

T h e . i n p u t d a t a f o r WIMS, w e r e h e r e c h o s e n by t h e . . a u t h o r . 
The c c d r d i n a t o r s p r e s c r i p t i o n s f o r - t h e s e d a t a were*' a Is'o' r u n ; 
t h e r e s u l t s ob t ä i n e d ~ wer e " / i d e n t i c а Г "-to-""" t f i a s e " r e ' p o f t e t i " by' 
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them a n d tha's'~är-'g: rfBt""sfVDi'Hiv"in'''^hl'E:'sum(raryr \. ~* ""] \ '" r-'.~ _' 
.Seme r e s u l t s u s i n g t h e GNRL (Chsil к "R ive r >' 69 ' grouip W-InS 

" l i b r a r y , . a r e . a l s o o b t a i n e d . , f The MIT - ; 1 .DEO, l a t t i c e w4as a l s o 
c a l c u l a t e d " , , a l t h o u g h • J-1; . :was\ug.-t. c o n t a i n e d i n t h e ' o Y i g i n a l ^ 
IAEA.' s p r o p b s a t l . . "'.;' ",">.. . . ,•-". , . . ' ' , . ' ' • ' ] ' . ' ' • * , . : 

The rijeneral a g r e e m e n t be tween" c a l c u l a t e d ' ar id- -m'easür.ed 
v a l u e s j . . w i t h . b o t h t h e s tandard" . , l i b r a r y and t h e Chalk: R i v e r 
L i b r a r y ,-"-.-. "i-s - s a t i s •factory"',, "fiiythpugh. the . , l a s t , o n e . s e e m s ' to 

. g i v e .. be t t e r . ' v a l u e s f o r Jt-.ef-fieji^'iye , / b'o'th. 1 i b r a r i e s / p r e d i c t _. 
i n t e g r a l p a r a m e t e r s w h i c h a g r e e ' W i t h ' t h e i r ' m e a s u r e d " va l u e s . 

.-„Whe,!^ d e a j i n q w i t h JD2G^ njpder.'ated l a t t i c e s , t h e ,SriШа't.io'n 
i s . '5:G|uewfiat d i f f e r e n t ' ' . " ", Sy>£e,m\a;,"£ic' '"underestimatipn Tbf г е а с т . 
t i v i . t y ' i s " o b s e r v e d w i t h , t h e , ' S t a n d a r d l i b r a r y , w h i l e ' t he . 
Chalk; , R i v e r L i b r a r y g i v e s . ' b e t t e r a g r e e m e n t . . . 'Th i s i s main l 'y . ; 
due to / t h e e v a l u a t i o n of UE-33 'ah:d UE35 .aa" . well , ' ' a's "to " the -
h a r d n e s s of t h e f i s s i o n spectrum:— . ' : ' . - ' _ 

* ,T;He . i n f l u e n c e . o f ' t h e 'ib;uc !il i n g . m e a s u r e m e n t e f r p f . o n ' : k -
ef f e c t i v ' e : i s : b ' i g g e r t h a n , ' . a l l ; ;th& o t h e r ' f e e Vors . . Tf(e~ f o ' i l o w - . . 
i h q t a b l e s u m m a r i s e s t h e r e s u I t V - . " . . • " ' " ' ' " ' ' ' 

S t a n d a r d L'i'br'al-'y . . . 

CASE;' : ,T;Rx-.l - - .-,. JR-X^EL ''::'"'r,.;' •MAFIL;-3L.'';.'; .';.bAPL-B \ , -BAPL-S 

oZfiß, 1 ..ЗЕ0.+0,.0.Ё1 . 0;.-837iKU..Q14 , , , ; t .39±0 r .0 l , 1-. l E t O . p l . ; р . .9Ьб±0 ' ;01 1 .3E0+0...0E1 . 0.-837i0.,..016 , 1. .39±a .0-1 1 . . 1E±0 .01 ' 0 . 
i ^ E s i l o " ' '• ' ' Ь . В О З Щ 7 ' ' "!'" "l . S 6 8 S 0 : ; ' x / l v i ^ E B 0 ' ' ; 0 . 89980 

С 2.5 ':E->' •'••'.(Э'-?-8'7'+-.яp'0'1''"'; .ОбГ^+^оОра;. ';'.pS4*y.P0£- 7 ,.>t)68+'.0Ol_ ' *.p5B+..O0.1 
о . ч с : ' . О 9 9 0 0 / y:. \ ; \ o 6 0 8 5 -.'у ;•; ,ЛФ*ф'."..,/" [\:ЬшьЬ ',; \.:-'.^шок! \ 

. г § . . E ..,09^6+^oДi^l'^;л
:.O6'9з:l• .oo,3§.' ,.07Й+..;оз: 

. Ö : 1.ЬГ. .'!•• У?ь?$\ '" - ' ."; • ®§?pS;; '~:;' */'' /•. 07Ш1 ' -: 

/**" ' E x- 1797+ „Ö.Ö8"'' ' ' . '647+'.!op6 

)4 . . Ö 7 0 * " . 0 0 H ".l057+".,003 
', ' '• .0^6*37 '-•'•' :\ътъ7 

I 
l_ . 78-100'' 'J ' 'l''' :i 635B0 "•''•''' "•' 'J;'V''. 3t)430 -• r ' ' .73530' ' .'?: \ 6594"0" 

k-ef ; f 1 , ? 00E5S6. . 1..СЮ137Е 1 .00070 , ' p.',. 9 9 9 6 3 0.. 99911 

C h a l k R i v e r L i b r a r y 

CASE: TR.X-1 BAF'L-1 ; HtT.-'V 
, , _ _ . : : . _ . . , , . - . 4 . • ' • • - , • • • " . •-*?-. : : — - . 

D28 .E • 1 .ЗЕОн-0'.OEl 1 . 3 9 + 0 . 0 1 '̂  . 0.4.-9.8+0.008 
J . Б. - ' i ' .SEEv Г . 3 6 8 0 C);.43S7 ' 

"^ IS'-' Г u :09S7+:,:ÖO 1' Г"' ' • '. 084+ .00E 
Ъ *'&'' Д?97Г ; : ; r n ' " ' ' : - ' - : о а о 7 л ' • 

rZ? .Щ. ,0946+^Opi 
Ъ ' " Г 4;,1Ü03 V'-" : 

Z? E- .094-6+^0041. ._ . 0 7 8 + . 0 0 4 
"'''"' '' . 07591 '' 

лъ .m 
. 0 5 
•'•05-

Л -
. 9 3 

4 7 + л 
10 ' 

97+% 
'^ , 

0.174 
rj-9"' 

0 

0 

• n 

о 

ö 

0 

•i 
i. 

e 

t 

9 

ZI 1 ? 
P * - ; . E , .A797.+.oo's; " ; ; 
^ : 'C ' .78 '97 ;J'"" "'•'*' ' . .7992 '...' 

K-'-e-ff ./'' 'Р;^9,-988!Б^ '"J .' ; :"'.' ' 0 . 9 9 9 8 4 ' ? .\0.'9990'ii 

http://lEtO.pl


For e a c h p a r a m e t e r t h e f i r s t , v a l u e c o r r e E p Q & d s t o 
m e a s u r e m e n t ('EjV lamd- ^ h e - - ' s e c o n d ^ t o - 'c-a ' lcu-latiö 'n^ ( С ) . ' '. 

The i n p u t d a t a f o r t h e s e . s e t pf l a t t i c e s c h o s e n by t h e 
a u t h o r " VfrVM'.-L/i ) 'has 'e .no* e s s e n t i a 1 d i f f e r e n c e s w i t h t h o s e ' o b ­
t a i n e d w i t h ' • ' t h e - p r e s c r i b e d , r - in p u t s ' a s ' d i s t r ib'u t e d ' by : t h e 
c o o r d i n a t o r s pf t h e p r o j e c t . •* -• •"•-•' с. г . •••.... 

3 ' . -Summary of -ihre; 'Kesu I t s ' O b t a i n e d ' •• a t " Ce-n-tro At.om-ico 
• B a r i l o c h e ; " ' '- - *n:,\ _ -_'•• ' ' '""'••'•- l :- '" -"••• " '•' V '• 
; . F r a n c i s c o -Lfe'sc z c y n s k i -(CA'B-ENE'A;).. ' - :' 

•' 3 . 1 . ' - , ' ' T h e same;'se/ ' t1 of bencHmark .-la t t i ' c e s " "was ' с а Г с - u l a t e 'd" • 
by. ' ' the ' a u t h o r - . w i t h ' h i s ' pwri' - s e l e c t i o n of i'npu*t d a t a -(on ly- 'for-1 •• 
t h e BAF'L s e r i e s ) and w i t h t h e p r e s c r i b e d ' i n p u t s f o r ' t h e -
w h o i e s e t . . Thsr f a u l t s a r e shown-'li'n t h e t a b 1-е -below. / ' ' ; 7 

V 3 . 8 . In ' verrat r e f e r s ' ; t b ' - s t a g e :;S;,'' a WIMS ' l i b r a r y • ha s . ' been-..' 
g e n e r a t e d fo r - ' the"0 i s o t o p e ' s H;, r Q ,~;'АГу ' :ÜE35- ;an ;d. Ü83S 'f гвгтг >the>: 

. ENDF/B-IV n u c l e a r d ' a t ä f f : i l e r •|'£^>.< '<" "./-'." -. '•'..'• '•:•:•. ^r •-, : •:•.-," 
rA new, c o m p u t a t i o n a l s y s t e m has"bee : r i ' d e v e l o p e d ' for- ' 'upd-a t - ~-

i n g and g e n e r a t i n g ~'mu f t i g r o u p d a t a ' ''I.'-ibVaf i e s - t o 'be used '"Wii th 
d i f f e r & n ' t compu't 'er '-b'f og'r'ams „ p - aYt i (fulmar l y '"W'tMBv ' • '"' -•• '•-' :••' 

'" ' "The- m a i n ' ' e l e m e n t s ' o f ' 1 - t h i s Sys.-tem ' ' a r e :' 'a b a s i c 1 'd'äita-"' 
l i b r a r y i n ENDF/B f o r m a t , ' " ' ' t h e N JOY' s y s t e m •,'- t h e RMET81 c o d e v 
f o r q . e r i e r a t l n q r e s o n a n t m u l t i q r o u p c o n s t a n t s , and a new 
p r o g r a m c a l l e d W I L I T I Q , -fo'r c o n ' s / t r a c t i o n o f ".a -new . l i b r a r y or 
md'd'if i c a t i ' o r i o r 'dacta" ~erf "'an a l r e a d y -e>: i s - t i n g - o n e . t h e s e 
programs." ' w e r e ' " ' a l r e a d y ' s e n t •. to-.NEADB . ' ' ' • ' ' . ' ' 

; f 'he. '(-es'ü 1 t s ' Sb ta. ir ied ' w i t h t h e - n e w r WI'MS,.Libf-ärY--thus. '-g ien- • 
e r s t e d are a l s o shown i n t h e - t a b l e j - b e l o w ."-'' ' ". - о 

WIMS L i b r a r y ( S t a n d a r d 'and ENDF/B-IV) 

CASE: • ''-f-RX-'-l • TRX--B' ' '•"''•- B A P L - l • . '•••- BAPL-'S ; : - ' B A P L - 3 

? 
' '•"' E'_ i . .32ö*ö ' .0E; l 0 . 8 3 7 + 0 . 0 1 6 - ' 1 . 3 9 + 0 . 0 1 '•-" 1 >1 E'+O-LOl-- •• О Ж\6*0\&. 

Z$ В 1 . 8 6 3 0 ' 0.79-67 *:' ч'-' 1 . 3 4 5 4 - ^ 1 . 1 8 8 7 ' - '0-.B349 
С 1 . 3 4 5 6 1 . 1 2 4 3 0 . S 8 5 B 
D . 1 . 3 2 9 5 0 .B3E9 1 . 4 1 3 6 1 . 1 7 5 9 " • 0 . 9 8 3 5 •'•• • 

s25: i 
.0987+ .001 .0614+. 0003 .08'++ . 002 .068+ . 001 .058+ .001 
.09'900 • ' .'0610 •'- ""-"•' '• .0340 ' """' ' V0637' ••' '.0589 

С ' --—•• - —-- ;.:B-if2'- - - r06SS- •-- - vOSSO-
D .0990 .0607 .0839 .0684 .0586 

•6946+ .0041 .0693+'.0035 •' ''.4r0'7B+"-v0O4- ".070+ .004 .057+ .003 
.0695 • ' ; ••'•'•• -,;075'5< - . • .0658' .-0538 ' •' . 

••'-':•-'" .768* ' '"•• .06-58 - • - .0548 - ' 
.0695' ''•••• ' '.0749 - - ̂ ;0644 ' .0587:. -

.647+. 006 • • - ' • • -•-.:->• 

.6381 - ••-••:/- '*• • . - v.' . - У . 
,63'1-B '-'-'•'-.'SOES:-' ' :/:7315 .6537 

0,99664 -'r': 1,:Щ)10В ::'0'.999O8 •. : 0.99740 
0.'99Ö97 " -'• 0.'99-36l " -' "0V 99345 " l 0.99367 • 

r. 
c* 
k-ef-f 
k -e f f 

' E 
В . 
r 
D: 

_E 
'B 
T} 

В 
-D 

.'0946+ .00 

.0965" 

.0964 

С 797+.003 
4 7 7 4 5 
; .731'5 

1.00831 
"0'.9'9B04 ' 
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. t e a r a I p a r ameif f rb . i n : close?* .- a g r e e m e n t ,wit-.fy .m^sfesure:". 
•men-

D e t a i l e d ^ s m p a r d s o r j s ; • v i n w h a t „ г . е т е г s . . , t o . m;icr o s c o . p i c . 
p'aram.ete:f's.,- 'are'<.stil.l,- rfequir-e,d-,,.-arid Wsi1.l-.to.e- p e r f o r m e d a s суэдг' 
t i n n a t i o n of t h i s work,. -_ , •-T :, ... . 

The p r e c e d i n g t a b l e , s h o w s m e a s u r e d v a l u e s iE,),: c a l c u ­
l a t e d v a l u e s w i t h p r e s c r i b e d i n p u t d a t a a n d s t a n d a r d l i b r a r y 
(В ) , с a I t ü l a t e d v a l u e s X, no t a 11, q a "se £;' r u n ' ) . w i t h a u t ho г / -s i-n -
p u t d a t a and s t a n d a r d 1/ib.f.arV "<С'П " ancV'ca l e u la.te.cl ya l u e s 

. w i t h p r e s c r i b e d ' i n p u t d a t a , and.; WIMS ^i.ibr ;.ary_. g.e:ne raffed* " w.l.th 
t h e a u t h o r ' s • s y s t e m from E N D F / B - I V ' d a t a f i l e (DO ,: i n t h i s 
o r d e r .. .'./Tta'e. - v a a u e s , , f o r fc EfJf-ecJt-dA^e,,-, c o r r e s p o n d ' t o - s t a n d a r d 
1 i b r . a r y ; , .wjfc,th: . a u t h o r ':s i-iiput- .-.(С:_); ,and-, ENDF/B'-IV , 1Д-Ьг.агу Isii'th 
p r e s c r i b e d i n p u t - d a t a -:<D-:).:. ,. ,-j г..•'•;.;•. j ; - .• - -. 

3 , 3 , . A-s: .-Stage. 3 p-f- t h i s . p r ' q . j ec t^ -...'-•a> n u c l e a r d a t a l i b r a r y 
f o r .WIMS. Was . g e n e r a t e d jfof t h e Дsp . t ap . e s T.H,; D, Al.j.blHSS, and 
USS.Srfr.qm. ".the ENDF/B-VI, ey,al ,uä;ted n u c l e a r d a t a , f i l e - . 

The c o m p u t a t i o n a 1. s y s t e m u s e d in. t h i s 4'Jo,rk was, . t h e s a m e 
a s -tb.a.t -.id'esic-r itoe.d i n . .S tage , 3'.„v-.-; .•--!•,-• 4- : ; r 

i.Tb.e ;s;a.me s e t of be.n.chmar fe-j la^t t lce ' -s . , w'äs... c a l c ' u l a t ed . , . u s i n g 
t h e s t a n d a r d i . z e d . ' . i n p u t d a t a . , .prpvyided toy t h e c o o r d i n a t o r s : o f 
t h e ."•F'.r.o j.efet:..'.-. The r e s u l t s , (C,)..,..- a s . compared . .with'.,- > ••fn'easj.ij-i-eä' 

• v a l u e s , (E .);•',;:. a r e -shown.: in. t h e r.tato 1-е:, b e l o w ... . . - • • _ , 
i' П ' 

WI MS, :L i tor а т у .; Ш WDR /Б,-.V I ) 

CASE":- T R X - l ' r -TR-)£-E Y.;. ': ^BAPL> 1 ' . BAFL-3,.'... . B/APL.:-3 .'' ' 

019 € • • 1-.320+Ö.Ö21. . 8 3 7 + 0 . 0 1 6 : vi,„.:39+,.0.Ö t 1 . 1 2 + 0 . 0 1 . 9 0 6 + 0 . 0 1 
• » - . . С l „ 2 S 7 i ; 0 . 7 9 1 9 1 ..-35.34 -1 .1235 -.8S3;6 

P , ^ . : E . . .,;09S7+,,OüÄl- ,.j:>61<++ .,0008 __ .084+.чр02 . 0 6 8 + . 0 0 1 . 0 5 2 + . 00.1 
.О- £•- .Г.-.Ф.9&5 '• . ._ ,..,-; 059ч . ' _->-v . 0 8 1 9 Y./47-y .0669" " " . . ' ; . д Й 1 5 ' • "* 

С 2-Я-- •>09ч6+..00й1^ .0693+. , 0 0 3 5 • .078+.,00,4; . .Ö7.Q+...ÖQ4 Y • 057+--V.Ö.03 
• У ~ С' . . .0955' \ ..;-. . 0 6 3 1 '••-.-.- -0741 ;•.:,,.-' . 0 6 3 8 '. . 0 5 2 3 . 

С *• .€:; : /?97+ ..©OB;-.- ; ..-647+ .-Ö0;6. • ' < • • • • • • 
С .75.14 . - . 6 1 3 7 ' ' ' . 7 7 7 1 ' .71:03' ""."бЗ' 

k - e f f Ч Л \ 0 0 5 8 4 .'••-'.• ..99977 ;.-..,. 1 .00500 --. .. 1:1 .00339'...- ' !-, l ' .0009ч 

..• ••••. -The; d e ' n e r ä l-;:;.ä.g.r:e.e'ni,en.t..••.between c:a-l-.cula,te;d,.-an.d m.e.asur.eG 
y a l u ä s ' . i,s. s a t i s . f a e t p f v , ^'a'r-'tiicu-la-rly in- w h a t ' r e f . e r s , t o in'—-. 

. r t e g r a l '-„par ame. te - re . when the ; s t a n d a r d l i ' b r a r y i s u s e d . The 
l i & r a r y , g B n : e r a t e d - from- ENBF7'B~-IV , w h e n ^ u s i n g ' t h e same .in o u t 
d a t a , " p r o d u c e ' s -go'öd- i n tegn.a.I p a r a m e t e r s . w i t h a s m a l l unde r - -
e s t l m a t i c n of к e f f e c t i v e . I t s h o u l d , be . e m p h a s i z e s - . t ha t t h e 
good r e s u l t s -here o b t a i n e d r e f l e c t - t h a t t h e • r e s o n a n c e 
p a r a m e t e r c a l c u l a t i o n c a n bemused w i t h - c o h f i d e n c e . - -

When EfclDF/'B-V'-'i i s . u s e d t o " g e n e r a t e WIMS -I i b r s r y wi th : . t h e 
те"фг-|ОЕ!?Ог1од'у abr .eädy. "d'esqf i b e d , t h e . r e s u l t ' s "obtai-nfed f o r ; k-
e f f e c t i v e are . v e r y , . nea r : t h e . i r e x p e r i m e n t a l . - . . v a l u e s , .iw.hl'le хЬ?^. 
-o.tihe'r in . teg.r ,aX .. p a r a m e t e r s _ d if;f e r _a l i t t l e ' f rom t h e i r ' 
m e a s u r e m e n t s . - . F u r t h e r i m p r o v e m e n t s may be a c r i i e v e d u s i n g 
mcr E' r eal i a s t i .K . öGfnd.e.nfi:a ti.DTi. .S'pec t r a • f 'фт 1 i b f a r у. оen.er a t xo r r . 

http://Wsi1.l-.to.e-
http://sp.tap.es
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NOTE: The three DTBcsding abstracts .to a ye been prepared by 
Ana Maria- Lerner , . .(.Buenos.. Aires ,, .February 1993 ) ,'using the 
fallowing, dccumentatiQn : ".--;• - -,-,-, 

WIMS LIBRARY UPDATE' PROJECT. First Stage -Preliminary 
results: -- Ana • Mar-iä- terrier .-. I .Т.. 1006791, (CNEA). 

WIMS-LIBRARY UPDATE PROJECT V. First. Stage,-.- Second Version. 
Ana Mania- Lerner . T . T . 106Л/91.. (CNEA) 
WIMS-LIBRARY UPDATE F-R0.J:EE.T -л Stages .- One.' / Stage'" TWO / 

stape Three-,'-'-Fräc isco Lest. scvnski . C;NE-A- •-• CAB - NT-. 1992. 

4 -! ,1!ШШАк^£ШиЖ^ШШ^ЖШ 
- лшЛ1!^.ЖиЖ1^1^^ 

NIB. B f a v i s i o de' R i c a b a r r;©}, D . W a i s m a n L . C o h e n d e P o r t o 
ar id GM'. R i c a b a r r a ... \ , 

. I n t e q r a l n e u t r o n f i s s i o n c r o s s s e c t i o n r a t i o s h a v e b e e n 
m e a s u r e d " f o r "ГЬЕЗЕ" / Ü E 3 8 , , ' •ЦЕ38, /УЕ35; . and - UE36 / U E 3 5 , _ i n t h e 
n e u t r o n f i e I d " p r o d u c e d by 'bon iba rdm.en t of- .a t h i c k Be . m e t a l t a r ­
g e t w д t h S 3 VE -M'EV • d e n t e r on . s \ ' Уа 1 i d a . t i d n -.of ThE3E , UE36 " , UE38 
f i s s i o n c r o s s s e c t i o n s , i n . \ a f h i g h . e n e r g y . - , n e u t r o n ' c o n t i n u u m 
s p e c t r u m - - i .s-- . the--oto.je.c-t o f . t h i s ; wor к... T h e n e u t r o n , s p e c t r u m i n 
t h e i r r a d i a t i o n s i t e f c b a s b e e n j o b ' t a i n e d . ; ; . b y ,-unfte.ld.i.n-g1 ;.' o f t h e 
n e u t r o n i n d u c e d ' '..т a c t i v i t y o f e 4 e у e-a ' s e l e c t e d : r eä -p t ioa" . -? ' - ' T h e 
a v e r - a g e - s ta-nd-ar d- de-v i a t i o n . b e t w e e n . c a . l c u l a t e d a c t i y i t i e s w i t h 
SAND- I I u n f o l d i n g c o d e a n d t h e e > ; p e r i m e . a t a l , i n . p u t . . a c t i v i t i e s 

' w a s ' S : . 5 -* t . C a J c ' U l a t e . d v a l u e s . ; o f t h e ' -^-f i s s i o a . c r o s s " , . s e c t i o n 
r : a ' t i t 3 s ' . - w : e i - e ' o b t a i n e d " • . f rom' t h e ENDF/JB^y e v a l u a t e d ..,1 i b r a r y . o f 
• c r o s s ' s e c t ' i ' b n " s a n d t h e m e a s u r e d s p e c t r u m . T h e s e , r a t i o s w e r e 
n o t s e n s i t i v e •( <"0 ,7K.)" , t o q u . i t e ' - d i f f e r e n t -SAND^LL i n p u t в р д Ц г а 
a s s u m e d - - i n - in - t h e ' Ip'w • . e 'ne rgy . - - s p e c t r u m r a n g e ( 0 . 5 - - B ' Me'v) . 
A n a l y s e s - o f -error- . s o u r c e s . , . e r r o r s ; ; p r - o p a q a . t i o a a n d t h e i r , , c,o/r--
r e i a t i d n s - was - m a d e . ; j aad . ; t he ; ; . . c o r r e A a t i o n . m a t r i x o f t h e . e x ­
p e r i m e n t a l r e s u l t s w a s c a I c u l a t e d . t h e e x p e r i m e n t a l a n d c a l c u ­
l a t e d v a l u e s o b t a i n e d a r e c o n s i s t e n t w i t h i n t h e e r r o r s . E x ­
am.i.n.atio.n. . '.'Q"f '• . t h e ' . f i s s i l e n a t - i p s ; . m e a s u r e d v i a : o t h e r ; c o n t i n u u m 
n e u t r o n . . S p e k t r a :.Sihpw.s ' a s i m i l a r . c o j i s i s t e n c y . ' . i a ' t h e " . s p e c t r u m 
p r o d u c e d , " ' b V 7 MeV. d f e ü t e r o . n ' B - o a j B e , " " H p w e V e r ' i n C f E 5 £ . a h ; d ' t h e r ­
m a l .".UE-SS. f i s s i o n • ' n e u t r o n ' s . p e c j t r a , . ' а . Л а г о е , d i s c - г ' е Ъ а а с у - i s f o u n d 
f O r ' Th83'E .. - ' ' ••':: i " '"• . .' ' . ",/•" -"" Г , ' " 

•• : ' : "'•'• Е 'крег i m e n t a 1 • a n d ^ C a l c u l a t e d . I n t e g r a I 
' ' • • ' . ' ' - ' '•; . F i s s i e ä G r o s s , - . S e c t i o n R - a t i p R e s u f t s 

' ^ L ^ - i . . — ! ^ L__^ : ! :_ J _ l _ . l ^ - i - i i — • — : . •'• : . ' fi : : • • 

' '•- .-'••• "; ' • ' --. - ;r-EN.D,F/B-v' .'.-. . . ' ENDF/ 'B-VI 

:uiuy R a t - i n : E x p e r i m e n t a l - Ca-ic . . . C / E - l - . D a l e , . C-/E-

-T-hS3;8/'L)iE3M •• 0 .ШШ-Щ---.Ш •-- JO , ,3EM,-t : *i< .5 ' ; ; , 0'.-3,8-85 ± 8 .р/л 
••U23B7.0S35 0 . ^ 5 . 4 5 ± : 1 .9/Ä-'• - № . ^ £ 1 , , r E . S % - ' О-ЛнАЧ-, - E ' . ' E M 
Ш 3 6 - / Ш - 3 5 - ' 0?7а&к±В\-ДУ*.* • 0 . . : 6 9 Ö D - » -1. .7*/ . ' ' . ' ' ' 

чл > х - р V ,-\ 1 1Л. •" 
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."F- i -ssioTi G r o s s S e c t i o n R a t i o s 
,; I n © i f ^ e f - e n ' t . - N e u t r o n v ' S p e c ' t r a 

;.crf> R a t i o S p e c t r u m E x p ' :. S a l e * . E / E - l , - R e f 

' . " ' , . . • ; v 

7 h 2 3 2 . 
. ' • ' ' ' . : 

.••••"• U E 3 8 . •; " 

Ü 2 3 8 
- . ' • ' • • : . . . ' . • • • : , . " • • . 

у--;.mm • ' 
.' -' 

' Ü 2 3 6 ' " : 

UB.35:. 

• 'ТЬЙЗЁ4-''' -^ 
• _. .... , j i . . 

u e s S •• — : 

"• . * .' j - •• '.. 

• ' < - - - v . , - • : > 

: - ? ' ; 7 Н е У t f - ,Be • 
7MeV el'VBfe . 
T h B F - F i S S ' • 

'J' T h e n F i s - •' 
E-fS-52 

ЕЗМеУ d , B e 

711 eV d , 3 e 
" : ' ;.~.. . C f ' E S e 
' • - : 1 . E f B S E ' - ' 
.••-'- gSHleV d , : B e ^ 

''"' -7!-leV t i y B e 
"7MeV d ,B.e 
.23!1eV " d , B e 

:-- 7 Me'-7 dyB'.e 
' " ' " C f 2 5 E 

" C f 2 5 2 • •" 
•'"• 2 3 N e ^ - d , B e 

0 . 2 5 0 0 V 
• I . . ' • 

O. '2665-v 1 

0 .274 .0 
0 . 2 1 6 2 

0 . 3 7 8 0 
V):..26'€'l -
0 U 2 7 4 1 

::'Ф . ,454 :5, 

' 0 . 6 2 3 5 " 

0 . 7 0 S I 

0 .=0975 
0 C O 7 3 5 

- 0 . 0 7 5 1 
• 0 . 1 4 3 7 

• • • • ' • • 

- - . —-. - ..- : 
• T O . 2 6 0 8 r. 
' 0 ^ 2 6 4 0 ь i 

"••p'.m6h\.. 

0 , 2 4 3 9 
0 . 3 2 1 1 

. 0 . 3 8 5 0 , 

:•& -,mm 
VQ;.-442.1V- ' 

0 . . & 6 2 0 
0- ;,6;67t),b

; 

0 . 6 9 6 0 

. , • - 0 . 1 0 0 3 . . 
.' Ö v 0 , 6 3 0 • 
: ' - ' ! . ' 1 , ' v 

0 Л А Щ О : 

'• l ' . - l . ; 

•- 2 , - 3 . 

- ' 1 0 . •! 
.1 . 5 

1 . 9 
• V S . 6 

^ - 7 , 1 . 9 . 
- 2 . В : Г 

• -> -6 ,-5-
. . . 7 . 0 -

- 1 - 7 ' 

2 , 9 
— 1- 6- ,.<6 -
- 1 9 ..'.£. • 

;•;$-...£ 

,<4 

4 
' П 

. p 

1 
С 

4. 
1 
1 
P.' 

4 . 
• • ' 4 

с 

•4.; 
. j 

• J . 

с 

- M e s - t . ^ v a l ü e s c ' a l ^ ^ ..• •• 
^ • G a - l c u 4 a t e d ; - w l ' t ' h J E W D k ^ - 2 ' ' s' •= ••'TMs-.- .pa:p:ei; 

; R e f er-etfcfes:- :- '* - •'•'•'• • - ' • .* v ' ' . ' . - • ,.-
• ' 1 . • W. . 'Mann.har t , - , - ' H a n d b o o k o n N u c l e a r A c t i v a t i o n D . a t a " ,•_ T e c h . 
R e p . - Seflek-mE7<s;'mEk!n^B7'):,: <Rar% 2 - 4 : , ,p,p . 4 2 0 y 4 ; 2 1 , 4 . 2 5 , 4 2 6 ) 
• ••'£'. A*".- F a t j r y ' e t a 1 • y ' 7 N e u t r o n ' ß r b s s . S e c t i o n s - i - o r - R e . a ; c t e r B a s i -
~hYet?y;' v. V- 1 C r W e w - p a ' p e P B l , 1SEA-230 ; . , 2 3 3 . , : V i e n n a .:-.(',l 9 7 8 •:)-.. ^ " 
4 3''. f\.: • В-. ' i R i c a b ä r - r ^ e t a i ..*,.-'' "Wuc^ le 'ar D a t a - . tor- . S c i e n c e , ' ' a n d -
T f e t h p ' o l - c y p y ' • ; - 4 . 2 3 ~ Ш 6 ч , 1 9 3 S , M i t o , J.ap'an-. --^Ed«.. ; i g a r . a s . i , : Л А Е ) . 

' " н : ' Y . W a ' t a n a b e . e t ; a i ; | 'Ann ." Nuc 1 . Ener -g 'y , :ЫУ^ 5 6 3 , i i>987 ) . 

• 5 ..• 

~ё& 
• • • w -

< ёз. 

- i h 
i - 6 . 
A J 

. 2 

TISGRAL 
• T i ( n , 
2 7 ( n : , - c 

.MeV Ш 

'ACT I V 
» i S c . 4 7 . 
) N a 2 4 

Ü-tERDN 

АТГ0Ы E 
;. "T i ,4S< 
f f L J H E 
S ; -1NCIT 

R OSS',, SECT 
fi , p )"Sc48' , 
WEÜ5T:RQ¥ :Ё 
'ENT:ÖN: ,A -

TEN Ш7Ж 
; T i 5 0 - ( n , c 

FEE: m i M F 
T H I C K . B e 

S ' B F 
)Ga4- r 

•T.i 
- - R 

RODUQED 
HETAL J'.t-

( n n 

E L A 
,ВУ 

ARG 

» I 
%im 

' ~. ' • • •• 

E T . , 
M ..D . B o v i s . i o #£* R i E S t o a r r a , - . U. W a i s m a n a n d ,:1э,.-Н.. R l c ä b a r f a 

I n ' t e q r a l a c t i v a t i o r i • ' c r o s s s e c t i o n r a t i o s h i v e , b e e n m e a s u r e d 
f o r f . i ( n , ; - : ) S E 4 6 \ ;-Ti-( 'n"V»)S-G /47 , T i 4 8 \ ( n , p Ш с 4 В . . a n d T i S O C n , « ) - E a 4 7 
r e l a t i v e - t o :A l : 27 " tn , a>äNa24- i n - ' - t he - n e u t r o n . .spe;c . t rür r i p r o d u c e d b y 
2 3 . 2 'MeV'• ' d e u t e r c n ' s - •: i n c i d e n t on a t h - i c k m'.e'tal Be t a r g e t . . . 
V a l i d a t i o n o f t h e s e - c r o s s - s e c t i o n s i n a h : igh- e n e r g y n e u t r o n 
bg'.n t i nu -u rp / s p e c t r u m ' i s - t h e . o b j e c t o f . t h i s . ; w o r - ; ; . ; „ T h e n e u t r o n 
" s p e c t r u m * .3T'i - t h e ' i r r - a d - i a t i o n - s i t e h a s b . e e n „ o b . t a . i . n e ä i n a p r e -
v ' i ' o u s ' w o r k ' c ind' ' ''• t e e te 'd : • b y t h e e x c e l l e n t . a g r e e m e n t .:( r -3,% ) b e ­
t w e e n e x p e r - i m e n t a - l • ,:-' a n d - •"• E N D F - B / V ' . c r V / I , c a l c u l a t e d f i s s i o n 
r a t i o s . t o ;U'235 r ' ' - E y ' a l u a ' t e d - ac. t i v ' a . t . i o n i ' C r o*ss. s e c t i o n l i b r a r i e s 
h a v e b e e n ' u s e d - ' t o - » c a l c u l a t e ; t h e t i t a n ' i u m : . i n - t e p r a ; ! a c t i v a t i o n 
c r o s s " s e c t i o n s ;ifn - the*-->irv-ad i -a t - i -on s p e c t r u m .. .. I n ' a d d i t i.pn- a new 
c r o L i n o f e.;-:.D.er i m e n t a 3. d i f f e r e n t i a l d a t a , • n c r i ' e v a l u a t e d . p u b -
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i i s h e d f r o m 1 9 9 0 t o 1 9 9 E ( J ü l i c h . . G e e i , ' AK:L ) w a s a l s o u s e d t o 
c a l c u l a t e t h e . ,i.ri t e g ) r a i. c r o s s sec t i n n s . . A c o m p a r i s o n o f t h e T i 
i s o t o p e s ' .oxp;eVim,en t.a 1 ;i.n t e g r a 1. c r o s s s e c t . iorj '-1^ i t- h' •tfte-.-'caclcu--' 
• l a t e d v a l u e s s h o w s - а л e x c e l l e n t ' a q r e e m e n t w i t h ' ' t h e new" s e t o f ' 

vRD-n e v a l u a t e d d a t a a n d p o o r a g r e e m e n t w i t h t h e " e v a l u ä t e d 
i . i b r a r i e s .,, Cf ,252 s p e c t r u m . a v e r a a e d c r o s s s e c t i o n s h o w s s i m i l a r 
b e h a v i o r . >;, . . . . . ; .... - • ' 

., ] . E x p e r ' i m e n ' t a . l , I n t e g r a 1 C r o s s . S e c ' t ' i o n ' s " ' a n d 
, ,. , • , , , . " ' . " ' ' ' C a i c . u l a . t e d w i ' t h JJü 1 i c h - G e e l - A W L " D a t a • ' • • - • 

R e a c t i o n 
. E x p e r i m e n . t a 1. 
'<cr>" (m'ö-ärn) ' 

:.Ca; l e u l a t e d ­
der > 'mb'aV'n Г 

(С / E - 1 

" Г. . " . •' " ' . • . . 

149 .0 , 
JiUM*"- -' 
1 9 . 8 0 ^ '• 
E.57E 

- - 0 .3 
'•"• ; J - H 5 . 9 

' ' ~0v5 
- 0 . 5 

T i (n ,.•>:'-)Sc4>. ,' 
T i (n , x ) B e 4 7 е 

T i 4 8 < n , : p > . S c . 4 S 
TI50.Cn ,c. > Ca 4 7 

• 149..5£3;3% 

19.90+3.4% 
E.584±5.S% 

!•** .-<!т>' a v er.a'Q.ed ...Ofi, .CUR f o l d e d v n e u t . r o n , s p e c t r u m _. I T E R ! 
'••r T i C n , x > S c 4 7 Щёг: a t o m 'BJ/ Sx^7±l i^BiBl'.:E!.%;) \"-'' •"';.- , -
"a -crVE-) "V-qr'•-3WeV :<'E<5:'37He'9 "1 ;Нэт\ ANL.V • ''' ' -''-- ' ' ••- ' -- -;• 

E x p e r i m e n t a l a n d C a l c u l a t e d I n t e g r a l C r o s s S e c t i e n s " - : 

.• , . •_ . ... w i t h - E v a l u a t e d ' L i b r a r i e s „ 

ViSe-a-cricrr 
_E x . p e r a m e r i ' t a l 
,. <cf'> i_ Cm ba<r, n- \. • ... 

' C ä l c ü l a t e . i "<cr;S'- Cmb:ar n )'«* 

IRDF90- Mario khrin '' ENDi-/B--VT' -Ch inese 

I Й 6 (n ,,p > S c 4 6 
T i . 4 7 ( n , . n p > S c 4 6 
T i . C n ; , ; x ) S c 4 6 , , , 1&.9^@±3..,ЗК. 
T i 4 7 ^ h ^ p l S c 4 - 7 ' ' ' •-—-•---•'-*--•• 
T i ^ S . C n , n p ; S c ^ 7 ... • . . _ . . . , 

1 4 . 1 5 ± 5 ; E % 

1 1 9 . 0 
1 6 . 8 1 

, l£9 , . -9 ' ' , 1 Е 4 . 3 
1 6 . 6 9 

, . Г 1 3 5 , , В - 9 . Е % . .... , 
J : '66v59'^--'•--""• •'- ' 7 6 , . 7 : 4 - ' -

4 . .0 ,18 ;9U'-K 

1 3 9 . 4 - 7 % 113S .9 -7X 
- : , 7 3 - Л 8 - '• ' 
' ' • -3 . -969 -: ••"• - -'•'•' 

9 . 7 £ - 3 3 % . - ' 9 . 9 9 - 2 9 % 10 .3-27%--
Ti-ABÜn , , p ) S c 4 S 1 9 . 9 0 ± 3 . - 4 % 1 8 . 1 3 - 8 . 9 % 1 8 . 0 4 - 9 % 1 8 . 8 5 - 5 % •"• 18>04--9% 

* <o\.> a v . e r a q e d - . o n " l i n f o l d e e l ' " a e u t r o r i s p e c tV"um ' I 7 E R 1 . T"he 'Va l u e J o f 
• - . <C,/E;--i,) .In,,'/.,, i s . c j u ö t e d wi-.th., e a c h cajL.cu l a t e d " y a i u e . ' " ' '" 
. «= T i (n - . , x )Sc-k7.[ p e r ! . a t o m . ' p f ' ' T'i'.4.7+T'i48 ('8,1'.E%Y." "- •*' ' 

C f E S E S p e c t r u m A v e r a g e d N e u t r o n C r o s s S e c t i o n s ' ' ' - ' 

•3ü i it h-'Gee 1 -ANL'- EUDFVB^Vl- M'arm'har t " 

i-;eac t i o n <£T> 

•^ .barr i " 

- . - , , r i . . - - ' • 

.13 ..88 .' 
19 .,63 

P :.436A ; 

C/ 'E- l 

/ • ' 

' -E ."'Ё" ! 

- 1 . 0 
,H-1 . 4 4 

•-••. a ;=• G/E--.1 

".--'• •'•дТЬ.агг,"- -;;*%!.: .' '• •' - rn-bavn 

Ti4 ;6 (n , p ) b e 4 6 
Ti '47 '<n , p ) S c 4 7 
T . i 4 8 i 5 n , , p X B c 4 S | . 

13 ."47 ' 
E4 .07 

0 .4o.?'E' 

•~ ~i • 1 

• +'E4. 
- 4 *E. 

'. i Q 
.'4 .Ё0±О;:Е4 

; 3 l I 7< .4, 

i 
75 ±0.. 007.B: 

* J5ee : omm# : nöeövev:! j5 . v .a lVies • f r o m "'Ш .t>iann h a r t , " ' '" R a n ä b o p k ' " N ü c l .: ' ; f t t . 
D a t a '•'..;• T e c h . 'Rep ' . ' £ e r ' : . " № ü 7 3 ' . ..I AEA\ < 1 9 B 7 > Г Wä?± E-4' . , s . 4 1 6 ) . ' ' 

! • > ' 
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6 • ALFHA.ANÖ DEUTERON. I N D Ü C E ^ R J A Ü T I O N S ' T I N "VANADIUM ,v~ V' - ' ' -''•' ' 
A-..A.' S o n z o g n i , A - S .M .A . Romö , .y ' .Oj ' K o s c a anei ' S . J . . W ä s s i f T 

XC1DNX"CET,..'.CNEÄ ;>,..,' ., ' ' ' ; J ; ./." ': •''"';"'""';.'.''"". "....;'.' " " . ' V ' ; ' ! " ; 

The s t a c tied ' f o i l ' t e c h n i q u e was usea . ' ' i n t d m b i n ' a t i c m ' w i t h gamma 
r a y s p e c t r o s c o p y t o o b t a i n e x c i t a t i o n • f u n c t i o n s f o r t h e ' .prod a c ­
t i o n o f d i f f e r e n t n u c l e i , ü B i n g , n a t u r a l v a n a d i u m as t a r g e t and 
1 5 MeV a l p h a p a r t i c l e a and A& . 5 trleV d e u t e r o n s a s ' ..;' p r o j e c t i l e s •-. 
The d a t a a r e c o m p a r e d wT th ' ' t h e o r e t i c a l 1 ' p r e d i c t i o n s p r o v i d e d ' by 
an e q u i l i b r i u m and, p r e _ - e q u l f i b r , i u m ' r e a c t i o r i * m o d e l . I n ."* mos't 
c a s e s t h e t h e o r e t i c a l . p;r%d i c t i . o n . s ..'se.r i o ' u s l y u n d e r e s t i m a t e d ' t h e , 

.me as t i r e d : c r o s s s e c / t i o n s . . . " 

CONICET.,: Copse j o . N a t i o n a l de ^ T f v k s t i g a c i p n e s C i e f r t i f i'e-as' • у 
T ^ c n i c a s : , u r g e n t i . n : a , , V , ' • , " • • : ' . . . , . • - ' '.' . ', ;' ' " ' 

7 . A , CODE TO DETERMINE: THE ENERGY DISTRIBUTION- , THE-:: INCIDENT 
ENERGY fi№ THE FLUX '.OF ftlEM :QF LIGHT IONS ' " INTO. / ' : A \ STACK OF, 

•SOILS - ' .. " ' : i ' '.'" ' - ' • ; - • • " ; ; • • ; - • - • - .•-.-•=•••-••.-; -—• -
A . A . S b n r o g n ' i , A ,,S ,M, ..A " Л З о т б Ф Г / И .R',.Г F r o s c h " ' and S~.il . *Nas .s i f : f 

. (vClMEA > _ . ; . . , . "...,„.. . : , . • , , . , , . .',.,._ . - . . ' . . ' ; , , - . . . . , . . / , 

T h e . s tacked•—fо i , . l - t e c h n i q u e i s "one 'o f t h e m o s t u s e d m e t h o d s t o 
o b t a i n , e x d a t a c t i o n f u n c t i o n s , - 6 ^ r ' n u c ' l e a r r e a c t i o n s Vus ' ing" '"• 1 rgrh:t~ 
i o n s as. p r o j e c t i l e s .='"' The ;pu, rpose o f , i : . h i s ' p r o g r ' a m i s . t h e c . a l -

. cu . la t i . oT i ' . o f ' t h e e n e r g y . o f fettle'" b*ê aVa »an t h e ' s t a c k , : as vle.fi'': as t h e 
ob t ä i n m e f i t of" ' t h e i n c i d e n t e n e r g y and t h e f l u x o f t h e . beam by 
u s i n g mb.n i ' t o r e x c i t a t i«.on'wf"uri с t i ons , . ' " , -•--•- .._...-,, .„ 

S • i8-A-.(m.,;q).F8e CROSS .SECTIONS., AND' : 'T50MERIC' 'RATIOS I N Т81Та|.-< ч'п«)'' 
AND iU'a:,'pfn-'-) REACTIONS - • " ' W ' " . ; ' ' .•-•....•• • ' . - ' - ' ' 
O .za f ran .M j . J ' . ,.r1osca, H...Ö . X V a z g u E ^ M i E . ' , ' F r ^ s k h W .R . •„. ' N a s s i f - f ;S iÜ .'• 
-(CNEA) '-"-' " " - Y ' ' " * ' ' • . " • " " " : • ' ' \ ' •'•*':• '• ' ' " . ' r ' • : •• ::>- ' • ' ••- - •:,:--

. E;xc i t a t l o j i - " f unc~tio"n;S.~' 'iari'd ^ i s o m e r a t ' . ' ? a t i ' b ' s r : ' f p r ""1'BA-Re — ,- f rom 
a - i n d u c e d . r e a c t i p n s on " Д'ВITa/Taixd', n a t u r a l " W' h a y e J ' b e e n m e a s u r e d 
', u s i n g t h e ' ' s t acked . - f b . i ' l . , ' ' . 'me tho'd:, *., f'h'e'-'d ä t a ' a r e c o m p a r e d . . w i t h ; 
t h e t h e o r e t i c a l r e s u l T s " p j f b v i d e d "by' '..'equ.i l i b r idfm ' a n d - ' ' - p r e - , 
e q u i l i b r i u m r e a c t i o n ' " m o d e l e " ' ~ f o r ~ " ' t h l s ' p'uT-pos'e' we"*U'sed the - code-i 
INDEX' o f Ennsrt.... ... .. 

ч i 

r.h.is" w o r k has been s p o n s o r e d * 'bv", t he " TJONTCET*. 

9 . E X C I T A T I O N F U N C T I O N S : Е Ш : N u c L E m . R'EACTXONS. I N D U C E D B Y - A L P H A 
FART1CLES,.ON. • N A T U R А М ч Щ Щ . • У ' " - . 
A. ,S.N, .A. ;Romo,, A.A... S o n z - o g n i : , " ' ' ^ . ЙС :. Rodjf ояДеЧ: ' Щ а е Т г а ^ - ^ п о ' Sz&y 
N a S s i f f CCNEA^ • ' . " ' • : " ' : ' . • - . . - ^ ' -' -Ь г • - tv. • 

' ' • " ^ ' - ' - - • - : ' • r i \i*-:.-_ ' . • • : , ' . . • " • • ; • '." 

t h e C u m u l a t i v e ' C r o s s S e c t i o n s f o r " t h e ' p r q d ü c t i o n ^ o f ."-q"i!f - f e f en t 
TIME l e i . u s i n g n a t u r a l " y t t e r , ä i u r r t . ' a s : t a r c r e t ' a n d ' ЪЧ .3B~- Mev ' ъТф'а 
p a r t i c l e s a ^ p r o j e c t i l e s ' , мвгё \ '"dte.terWine'.ö" u s i n g " t he - :s taclred' ; 
f o i l t e c h n i q u e i n c o m b i n a t i o n w i t h - gamma * r a y s p e c t r o s c o p y i'TÄe 
d a t a are? " \cb.mp'.är&d* w i ^ "by an 

http://S~.il
http://vle.fi''
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equilibrium and pre-equil ibr ium reaction model. 

10. (д.рхп) REACTIONS ON NATURAL SAMARIUM 
OZAFRAN M.J., ÄRCHENTI A., VAZQUEZ M.E., NASSIFF S.J. (GNEA) 

A stack of natural Samarium was .bombarded w.ith 87 MeV alpha 
particles. Cumulative cross sections for the production of 
145Eu, 146Eu, l47Eu, 148Eu, 150Eu, lSSEu , 15<+Eu have been, 
studied using gamma ray spectroscopy. The data are compared 
with the theoretical results provided by equilibrium and pre-
equil i.br ium reaction models , for this purpose we used the code" 
ALICE of Blanri,, 

11 . STUDY PRE-rEQUTLIBRIUM EFFECTS ON g-INDUCED REACTIONS ON 
COPPER 
0 .B0NESS0 , M.J. 0'Z AFRAN , H .0 . MOSCA , M ..E . VAZQUEZ , 0 .A . CAPURRO , 
S.J. NASSLFF <CNEA> 

A stack of natural copper was bombarded with a-par ticles. 
Cumulative cross-sections for 65Ga , 6&Sa and 65Zn produc­
tions, and the excitation functions for 6ВШа and 67Ga 
production, were measured using high resolution gamma ray 
spectroscopy .The data are compared with, the theoretical result, 
provided by equilibrium and pre'-equil.ibf ium • reaction model, 
for this1 purpose' .we .used the cpdeALICE of Blann'.The,. over a11 
agreement with theory'-.is good.. Besides, we present .the 
experimental data obtained by other authors * , 

12. CROSS SECTIONS AND THICK TARGET YIELDS OF (a ,pxn ) REAC­
TIONS ON NATURAL PLATINUM 
Ö.A.'CAPÜRRO, O.BONESSO, S.J. NASS IFF CCNEA ). 

Excitation functions for production of 19AAu, 195(m+g) 
An, 196(m+g )Au, I98mAu., 198gAu, 199Au were determined 
experimentally. In addition, the yields of thick targets of 
these products were calculated and a comparison between the 
cross sections obtained using the hybrid model of 
pre-equilibr ium reactions in combination. with the 
statistical -model of compound nucleus is present. The method 
of ac tivatio.n of metallic foils Was employed . The ir­
radiations were performed in the internal beam.of the 
isochronous cyclotron at- Karlsruhe (FRG) with a—par ticles 
at 90 MeV. Gamma Spectrometry by means of an intrinsic Ge 
detector was used to determine the nuclides produced. 


