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6 REVIEW OF THE CROSS SECTIONS OF THE ISOTOPES L i  AND 7 ~ i  
AS TABULATED ON THE ENDF/B VERSION 111 FILES 

Melvin Tob ia.s 

Ab s t ra.c t 

The following repor t  reviews the cross sec t ion  in fo r -  
mation contained i n  the ENDF/B f i l e s  concerning the  isotopes 
6 L i  and 'Li. The purpose of t h i s  study i s  t o  seek out those 
areas of uncertainty which may be of concern t o  fusion r e -  
ac tor  technology. Other nuclides w i l l  be s imi l a r ly  examined 
and the information obtained will be used i n  cross sec t ion  
s e n s i t i v i t y  s tudies  f o r  fusion reac tor  design. 

Keywords: l i thium isotopes,  fusion reac tor  technology, 
cross sect ions.  

IIYTRODUCTION 

The information contained i n  t h i s  repor t  expands upon the  in fo r -  

mation provided i n  F i l e  1, Section 451 of the  ENDF/B data on 6 L i  and 

'Li, reproduced i n  Appendices 1 and 2. 

1115 and 1116 on the  ORENDF disk  under the da t a  s e t  name ENDFJERSIOM. 

THREE.DATA and on the  NUCLIB disk as  W.ENDFB3. 

These data  a re  saved as  elements 

This repor t  i s  p a r t  of a continuing e f f o r t  t o  develop cross sec t ion  

information f o r  use i n  a simultaneous program of s e n s i t i v i t y  s tudies  of 

various aspects of fusion reac tor  design. 

undergo s imi la r  examination a re  niobium, graphi te ,  f luorine,  vanadium, 

beryllium, molybdenum and i ron.  

Other nuclides which w i l l  

LITHIUM 6 

(Litera.ture references f o r  t h i s  sec t ion  a re  those i n  Appendix 

10 ) 
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Resonance Parameters 

No resonance data  a re  given. A s ca t t e r ing  radius of 0.23936 x 

cm i s  reported, which corresponds t o  a potentia.1 sca t t e r ing  cross sec t ion  

of 0.72 barns shown l a t e r  i n  F i l e  3 ,  Section 2. 

resonance, however, a t  250 keV which i s  given elsewhere i n  the f i l e s  as  

pointwise cross sect ions.  ) 

(There e x i s t s  a broad 

Smooth Cross Sections 

Total  Cross Section 

Total  cross sec t ion  data a re  provided from lom5 to 20 MeV (Fig. 2 ) ,  

0,7-2 MeV. - Hibdon and Mooring3 note t h a t  t he  250 keV resonance 

may contain f i n e  s t ruc tu re  because the  t h e o r e t i c a l  height computed f o r  

any possible  J value disagrees with the  measured peak. Measurements were 

made with both good (-1-3 keV) and poor (-8-9 keV) reso lu t ion  near the 

peak and elsewhere the spread was -2 keV. 

peak, the  s t a t i s t i c a l  accuracy i s  +102 barns; i n  other  ranges, the  d i s -  

persion i s  very small, 

I n  the  neighborhood of t he  

2-15 MeV. - Foster and Glasgow4 give measurements of the  t o t a l  cross  

sec t ion  f o r  lithium, presumably the n a t u r a l  mixture. The standard de- 

v i a t ion  claimed i s  about l% to 3% from ? to l? MeV; from 3 t o  5 MeV, it 

f a l l s  from 10% to 2%* 

or 7Li i s  about 10% higher than t h a t  given i n  Ref - 4. 
The ENDF cross sec t ion  l i b ra ry ,  whether f o r  6Li 

15-20 MeV. - I n  t h i s  range, the t o t a l  cross sec t ion  appears t o  be 

a slowly varying function of energy, so  t h a t  in te rpola t ion  i s  j u s t i f i e d  

over f a i r l y  wide energy ranges. The measurements were made a t  18.1 and 

20,4 eV with an uncertainty of “2%. 

007-2 MeV. - Calculated by difference between t o t a l  and nonelas t ic ,  

The t o t a l  cross sec t ion  i s  of high accuracy i n  t h i s  range, while the  

nonelas t ic  cross sec t ion  i s  the sum of F i l e s  52 and 91, each of which 

i s  of about 20% uncertainty (see Figs. 4, 5 ,  and 6 ) .  
4-10 MeV. - This i s  based on Hopkins’ evaluation6 which i n  turn 

depends on measurements by Foster  and Glasgow. The standard deviat ions 

a re  about 5%* (The cross sect ions i n  the  f i l e  d i f f e r  s l i g h t l y  from 
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those c i t e d  by Hopkins.) 

energy, and there  i s  considerable s c a t t e r .  

Hopkins f i t s  the da.ta t o  a s t r a i g h t  l i n e  i n  

To ta l  I n e l a s t i c  

Sum of (n,n ')  and (n,nf )a,d (Figs. 7 and 8) e 

(n ,  2n)a,P 

The source of t h i s  data  i s  Ref'. 1. The evaluation i s  based on 

measurements a t  only two energies,  (Fig. lo). The curve drawn by 

Pendlebury i s  based on an 8.3 MeV threshold and drawn t o  be consis tent  

with the data  of Ashby. (Phys, Rev.. -9 129 1771, 1963.) The ex t rapola t ion  

t o  20 eV looks l i k e  a gent ly  r i s i n g  parabola. 

(n9n ' ) r  

These data  a re  uncertain t o  about 20% up t o  about 7 MeV; from 7 t o  

20 MeV a constant value of 5 mb i s  used (Figs.  11 and 12), 

given, F i l e  3 indicated -3.56 eV instead of MeV f o r  the  Q value.)  

(Note: As 

(n,n' ) a9d  

Up t o  14 MeV, the  measurements have about a 20% experimental m- 

ce r t a in ty  (Figs. 139 lh and 15). 

b , Y >  

This reac t ion  i s  unimportant a t  high energies Pendlebury' s t a t e s  

t h a t  the only measured values a r e  thermal. 

l a t i o n  be used u n t i l  the  cross sec t ion  f a l l s  t o  10 pb and constant 

t he rea f t e r .  The l a t t e r  recommendation does not seem t o  have been followed 

by the  ENDF evaluators (Fig. 16) .  

He recommends a l /v  extrapo- 

(%P) 

Up t o  7 MeV, the da t a  of Presser  a re  used which ha.ve a. 510% un- 

cer ta in ty .  From 7 t o  15 MeV, the  f i l e s  a re  based on da.ta f o r  th ree  
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energies,  likewise of +lo$ experimental precis ion,  which was extrapo- 

l a t ed  t o  20 MeV (Figs.  17 and 18). 

(n ,a>  

K. M. Diment and C. A. Ut t ley  (AERE-PR-NP-13) recommend t h a t  t he  

(n ,a )  cross sec t ion  be obtained by subtract ing the  sca t t e r ing  cross 

sect ion from the  t o t a l  cross sec t ion  up t o  the  threshold of the (ngd)  

reac t ion  a t  1.7 MeV. Between 2 and 15 MeV, the  uncertainty i n  the da t a  

i s  about lo%? as  may be seen from Fig. 11 from Pendlebury's r epor t ,  The 

bas i s  f o r  t he  curve between 8 and 12 MeV i s  not  made c l e a r ,  The data  of 

Kern and Kreger which a re  used from 15 MeV upwards a re  estimated t o  be 

of about 6% uncertainty (Fig. 5 from Kern and Kreger), (Figs.  19, 20 

and 21). 

Secondary Angular D i  s t r i b  u t i  ons 

Section 2, e l a s t i c  s ca t t e r ing .  The origina.1 data. on which t h i s  

sec t ion  i s  based have qui te  small  e r ro r .  From 10 t o  20 MeV calculat ions 

were used t o  i n f e r  the Legendre coef f ic ien ts  using 14 MeV given i n  

BNL-400 e 

Section 24 (n,2n)a-p and Section $2 ( n , n f )  gamma were tabulated as  

i so t rop ic  i n  the L and C systems respect ively.  Experimental data  a re  

lacking i n  both cases. 

Section 91. Here the  tabula t ions  a re  smoothed from rough-looking 

histograms similar t o  those i n  Fig. 38. 

Secondary Energy Distr ibut ions 

Section 24 (n,2n)a-p. The d i s t r i b u t i o n  given has no experimental 

bas i s  and i s  based on the assumption t h a t  on the average neutrons a re  

emitted a t  r i g h t  angles t o  the  center of mass ve loc i ty .  

Section 91 (n,n ')a-d based on data  between 4oL and 1L MeV. The 

o r i g i n a l  data  a r e  rough-looking histograms. 
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LITHIUM-7 CROSS SECTIONS 

R 

The bas i c  reference,  AWRE Report 0-61/64, has the following t o  

say about the data  accuracy. 

Tota l  Cross Section 

Total  cross sec t ion  i s  no b e t t e r  than 10% uncertain over 1 keV a.nd 

poss ib ly  more than t h a t  below due t o  lack of data .  

E l a s t i c  Cross Section 

E l a s t i c  cross sec t ion  no b e t t e r  than 10%. 

The (n,n' ) y  and (n,n' )a,t Rea.ctions 

For (n,n')y, up t o  4 MeV, 10% uncertain.  From 4 t o  14 MeV, no 

measurements e x i s t ,  it i s  guessed thak the accuracy i s  2'3%, 

(n,n' )a,t 10 t o  20% up t o  15 MeV. 

For 

The (n,2n) a.nd (n,2n)a-d cross sect ions ma.y be gross ly  i n  e r r o r ,  

The ( n a y )  Rea.ction 

Errors  may be large i n  percent,  bu t  t h i s  cross sect ion i s  qui te  

small  anyway. 

The (n,d) Reaction 

This i s  another small cross sec t ion  of 10 t o  15% uncertainty.  

Secondary Energy and Angle Distr ibut ions 

Secondary energy and angle d i s t r ibu t ions  f o r  the  (n,2n) react ions 

are  based only on "reasonable" models and there  i s  no corroborative 

experimental data  e 

Ela s ti c Secondary Angular Distr ibut ions 

E la s t i c  secondary angular d i s t r ibu t ions  a re  about 10% accurate ., 
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FINAL COMMEicJTS ON DATA UNCERTAINTIES 

The qua l i ty  of the data. f o r  the  primary tritium breeding reac t ion  

cross sect ions 6Li(n,a) and 7Li(n,n')a, t  8s assessed i n  t h i s  repor t  i s  

much the  same as  t h a t  c i t e d  by Steiner* who gave estimates of 10% and 

25% respect ively.  

both for  the cross sect ions and the secondary energy d i s t r ibu t ion ,  a r e  

not w e l l  known and are  s ign i f i can t  t o  nuclear heating ca lcu la t ions ,  as  

wel l  as  t o  breeding est imates .  However, any cross sec t ion  s e n s i t i v i t y  

s tud ies  must be constrained by the  need t o  preserve the  accuracy of the  

t o t a l  cross sect ion.  That i s ,  the t o t a l  cross sec t ion  above 10 MeV i s  

known t o  within 0 .1  t o  0.2 barns, so  tha,t no ind iv idua l  deviat ions 

should be assumed outs ide of this  range. 

there  i s  ample leeway f o r  t he  observation of the e f f e c t s  .of assumed 

cross sec t ion  e r ro r s .  ) 

The i n e l a s t i c  and (n,2n) data f o r  both elements, 

(Even under t h i s  cons t ra in t  

- * 
D. Steiner ,  Proceedings of the  Conference on Nuclear Cross 

Sections i n  Technology, March 1971. 



7 

APPENDICES 





9 

APPENDIX 1 

F i l e  1, Section 451 Reproduced from ENDF/B f o r  Lithium-6 

L I - 6  LASL EVAL-P.UG71 !.E. BATTAT A N D  2. J. LABAUVE 
I A ' I E S i P . L =  1115 Z$.= 3006. AW6 = 5.9634 F I L E =  1 S E C T I O N =  451 

DIST-JAN72 * * * * * * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * 
* * 
* NOR!lXLIZATION A N D  STANDARCS SUBCCMMITTEE FOR NEUTRON ENESGZES * * * 

* CFOSS S S C T I C N  STANDARD -- L I - 6  %N,E.LFHA< * 

* I H I S  STANGAPD CROSS S E C T I O N  WAS EECOMMENDED BY THE CSEWG rlr 

* FROM THIBMBL TO 2.0 MEV * 
* 
* * * * * * * * 

L I - 6  MAT 1 1  15 LASL EVAL-AUG 71 N.E. BATTAT A N D  R e  J. LABAUVE 
DATA GIVEN FOR MAT 1715 I S  kN E . I E N S I V E  F E V I S I O N  OF P B R S I E B  DATA 

?E9 THE RECJMMENDATION OF THE CSEHG NOFMALIZATION A N D  STLNDARDS 
COHMITTEE,  THE TOTAL. Z L A S T I C ,  A N D  N-ALPHA CIiOSS S E C T I O N S  BELOW 
2 MEV E E F L E C T  THE DATA O F  D L H E N l  A N D  UTTLEY %REF. 2<. 

% n a y  1 0 0 5 ~  WHICH WAS BASED C N  A N  U K A L A  EVALUATION %REF. I < .  AS 

EF # 2 EESONANCE FARANE IEI iS  

I T  # 151. SCAI'TERING R A D I U S  ONLY. 

Hl? # 3 SPlOOTW C R O S S  S E C T I O N S  

NT # 1 ,  TOTAL. BELOW 0 . 7  HEV, CAT& OF REF. 2. BETWE3N 0.7 A N D  
2 NEV. C F O S S  S E C T I O N S  EEFLECT HIEDON ANT NOOFlNG DATA %REF. 3<. 
FRQM 2 TO 15 HEV. PRIMARY REFERENCE I S  FOSTER A N D  GLASGOW DATA 
XPEF. 4<.  E.TRAPOLATION TO 20 MEV B A S E D  ON DATA OP F3TERSON 
%REF. E<. 

HT # 2, E L A S T I C .  BELOW 0.7 MEVs DATA O F  REP. 2. BETWEEN 
0.7 A N D  2 EEV. D I F F E E E N C E  BETYEEN TOTAL A N D  NONELASTIC.  PFIMARY 
RZFEREKCE BETWEEN 4 A H D  10 MEV HAS H O P K I N S  EVALUATION %REF. 6<. 

US ED. 
A T  14 H E V ,  A V A L U E  OF 0.889 INSTEAD O P  0.865 B A R N  XREF. 1< WAS 

MT # 4 ,  TOTAL I N E L A S T I C .  S U N  O F  MT # 52 A I D  YT # 91. 

HT ( 2 4 ,  %N,2N<ALFHA-F. EVALUATION O F  REF.  1 TO 15 MEV, EeTRAP-  
OLA'IED TO 20 5EV. 

MT #52, % N . N  PEIHZ<GAHMX. DATA OF PRESSET! % F E F .  7< TO 7 MEV. 



10 

L I  -6 LBSL EVAL-ArJG71 3.E.BATTAT A N D  F .  J. LABAUVE 
!4ATESIAL= 1115 ZA= 3006. BWF = 5.9634 FZLE= 1 S S C T I O I =  451 

CONSTAKT C F O S S  S E C T I O N  C F  5 MILLIBAKX ASSrJMED XBOVE 7 MEV. 

NT I 91,  % N . N  PRIMZ<ALPEA-D. SEF. 1 UP TO ABOUT 3 NEV. HOP- 
KINS ZVALUATION RCBEF. 6< CONSZCERED BETWEEN 4 A N D  10 MEV. A 
SOMEWHAT H I G H 3 9  VALUE - 433 VSASUS 403 M I I L I B A R N  - THAN I N  

D I P F E E E N C Z  BETWEEN TOTAL B N D  OTHF? P L R T I A L  C S O S S  S E C T I O N S .  
REF.  1 WAS USEE AT 1 4  IYEV. F - T F A P O L A T I C N  TO 20 MEV U S I N G  

MT # 102. %N.GAMMP.<. EVALUATION OF E F F .  1. 

MT # 103. % N e ? < .  DATA CF P R E S S 3 2  % E E F .  7< TO 7 M W .  REF.  1 
FFOM 7 T O  15 MEV. E.TRA?OLATEC TO 2 0  NEV. 

MT # 107. %N,BLPHP.<. DIMEYT A N C  UTTLEY DATA XCSF. 2<  TO 2 MEV. 
RE€* 1 BETWEEN 2 A N D  15 N Y I .  E.TBBPOLATION TO 20 NEV BASED ON 
KEEN A N D  KFtEGZR 3XTA %PI??. 8< BSTIJEEN 15 BNP 18 NEV. 

n i  Y 251. 252,  253 X M U B A S ,  .I ,  G A M M A < .  CALCULATED USING 
E L A S T I C  ANGULAR D I S T S I B U T I O N S  GIVEN IB F I L E  4 .  

MF # 4 SECONDBEY BNGULBS D I S T S I E U T I O N S  

MT It 2 .  E L A S T I C .  LEGENDEE C O E F F I C I E N T S  D2TEP.MINED IS FOLLCWS. 
PEON 0.12 TO 2 .5  MEVe L A S E  DATA RCEiEF. 9< HERE F I T T E D .  BETWEEN 
4 . 8 3  AND 7 . 5  tlEV, F I T  OF HOPKTNS DkTB REEF. 7<  WAS USED. BASED 
O N  14-MEV E L A S T I C  SCATTERZXG DATB GIVEN I N  B N L - 4 0 0 ,  O P T I C A L  
MCIDEL CALCULATICNS %ABECUS COCE< WEEE USED TO I N F E ?  LEGENDRE 
C O E F F I C I E N T S  BETWEEN 10 BND 20 MEV. 

NT Y 2 u e  XNeZN<BLPHA-P. EVP.LUATION O F  3EP.  1. I S O T S O P I C  I N  
L A B  SYSTEM. 

NT # 52,  % N , N  PPIME<GBMMA. TABULATED D I S T P I B U T I O N .  T S O T F O P I C  
I N  CH SYSTZM. 

MT # 9 1. %N,N PRIMEXELFBE-2.  T l E U i k ’ i E D  C I S T P I B U T I O N  XL SYSTEM< 
OF REP.  1. E - T E B F O L A T S D  13 20  MEV. 

MF # 5 SECONDBEY ENEFGY DISC?FIBUTIONS 

HT # 2 4 .  %Ne2N<ALFHA-P.  C I S T R I E U T I O K S  GIVEN I N  REF. 1 P.PPF.0.- 
IHATED BY ENC,P/B LAW 9 WITH THETA EQUAL 0.21 * SQRT%E<. 
MT # 91 ,  4LN. I  PFIME<BLPHA-D. C I S T P I B U T I O N S  GIVEN I N  2EP. 1 

L I N E A 2  INTESFOLATZON BETWEEN POLL3WING P O I N T S  - - - AFPRC.IHATED a y  ENDFIB L A W  9. IBETA V A L U E S  OBTAINED BY 

i2 # 1.719 HEV, THETA W 0 .05  BEV 
E # 4 . 1  MEV. THETA Y 0.75  MEV 
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LI-6 LA S i  EVkL-EtUG71 M.E. B L I T A T  E N D  F.. J. LABBUVE 
H A T E I ; I A L =  1 1 1 5  ZA= 3005. X W B  = 5.9634 FILE;= 1 S S C T I O N =  451 

E C20.0 MEV, THETA # 8.40 FEY 
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Li-6 S A S L  EVAL-hUG71 M . E . E A 5 I A T  AND P. J. LABAUVE 
b A T E E I A L =  1115 2B= 3006. 

F I L E  S E C I I O  N 
1 45 1 
2 151 
3 1 
3 2 
3 4 
3 24 
3 52 
3 91 
3 102 
3 103 
3 107 
3 251 
3 2 52 
3 253 
4 2 
4 24 
4 52 
4 91 
5 24 
5 91 

B.WF = 5.9034 F I L E =  1 S E C T I O N =  451 

DES C F I P T I O  N NO O F  CARDS 
D E S C R I P T I V E  

FESCNXNCE 
TC TF. L 

E L A S Z C  
( N e N * )  TOTAL 

( N e  2N) F.LPHB 
( N 8 N * )  LEVEL 

( N 8 N * )  CON" 
( N  ,GAMMA) 

( N .  F) 
(N eALPA>.) 

MU BAF. 
X I  

GF. Mfi B. 
E L A S T f C  

( N e  215) kLPHA 
(N.N*)  LEVEL 

( N e N * )  CON'I 
( N  8 2N) ALPHA 
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APPENDIX 2 

F i l e  1, Section 451 Reproduced from ENL)F/B f o r  Lithium-7 

iI -7 LA SL E V A L - S E P 6 9  M. E. B F T I A ' I  hND ?. J. LABAUVE 
MATEFiAL= 1116 ZA= 30C7. AWF = 6.9557 F I L E =  1 S E C T I O N =  451 

D IST- J A N  7 2 F E V- M A  R7 1 * * * * * * * 
L I T H I U M - 7  CFOSS S E C T I O N S  M k l E P T b L  1006 ENDF/B SEPTEMBER 1 9 6 9  

****** DATA M O C I F I E D  F@R E N C F / B - I 1  F O F F A T ,  MAE(CH 1971. ** 
DRTA SUBMITTED EY 1. E. BATTRT ANC F. J.  LAEAUVE, LASL.  

UNLESS O T E E F W I S E  NCTED. THE L I - 7  CAT1 - DATA F I L E  NUMBEF %DFN< 
215. M A F K  LABEL A - I N  THE U K E A  KUCLEAR DATA LLBBAFY APE 
TABULATED, ENERGY RANGE I S  1 . 9 E - 5  EV TO 15 MEV. 

E A S I C  REFERENCE FOR ?HIS NUCLfDE I S  AWFE FEPODT @-61/64 %JULY 
1964<,  WHICH G I V E S  DATA F@F D F N - 1 7 0 .  AS PER AWCE Z E P O S T  0-55/65 
% A P E I L  1965<, DPN 215 PAS SAME LATA AS C F N - 1 7 6  BUT WITH S L I G H T L Y  
LOWEF ELASTIC CSOSS S E C T I O N S  BETWEEN 0 .01  AND 0.2 MTV. DATA 
BELCH 0.001 EV WEPE ADCED E T  P-EE. W I N F F i T H .  I N  J A N U A R Y  1967 AND 
NUCLZDE I C Z K T I F I E C  AS 2151 % S E E  AEEW-M 802,  FEB3UAP.Y 1968<. I N  
AUGUST 1967, ' IEMPEEhTUFE WAS CEVTSEG T C  ZEFO DEGEEES KELVIN AND 
NUCLIDE I D E N T I F I E D  AS 2 1 5 D .  AT T H I S  PATE, L I S T I N G  OF 2 1 5 D  WkS 
NOT AVAILABLE AT LASL.  I T  H A S  BEEN ASSUMED THAT T H I S  CHANGE I S  
A FLAG FOR T H E  UKAEA P R O C E S S I N G  CCDES AND NC) CROSS S E C T I O N  
CHANGES WERE MADE I N  2 1 5 D .  

C B I A  FOE T H I S  MATEPIAL A 3 E  SUMMABIZED BELOW - - 
**MF X I * *  GENEaAE l N F C 3 M A T I O N  A N I )  COMMENT CARDS 

**ME P 2** S C A T T E E I N G  R A D I U S  ONLY. 

**MF Y 3** SMOOTH CSOSS S E C T I O N S  
MTY 1 TOTAL 
MTY 2 E L A S T I C  
MT# 4 % N , N  PFIME<GAMMh E $Noh'  PRIMF<ALPEA-T 
HTY 16 % N , 2 N <  
BT# 2 4  %N,2N<ALFHE-C 
MT# 51 X N , N  PEIME<GAMl!A 
M T Y  9 1  % K , N  PEIME<ELFHA-T 
MTX102 XN,GAMMA< 
M T # 1 0 4  X N , D <  
MTY25 1 MU-BAF--BVEE!!GE C O S I N E  O F  S C A T T E F I N G  ANGLE 
M T P 2 5 2  . I-AVEFAGE; LOGAPITHMIC ESEliGY DECZEMENT 
M T t 2 5 3  GAMPlA 

**HF # U * *  SECONDIEY ENGULEF D I S ' I E I B U T I O N S  

MT# 2 LEGENDSE/%C< SYSTEM/"~.NSFO?MATICN MATSI. 
G I V E N ,  D A T A  FBCM H .  ? i L T E 9  OF A - I .  X P S I V R T Z  
COMHU N i C B T I C Y < .  
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L I - 7  LXSL E V A L - S S T 6 9  M.E. BATTAT AND R. J. LABAUVZ 
WATEBIA&= 1116 LA= 3007. BW? = 6.9557 FILE= 1 S E C T Z O N t  051 

N'IY 16 TABULAP/ IL<  SYSTFM. 8.300 TO 15 MEV. 

WTY 2 4  TABULZS/%L< SYS'XSM. 1O.CO TO 15 R E V .  

Mr# s i  TLBULLS/$C< SPSTSM, 0.550 TO 15 m v .  

WT# 91 TABULAF/AL< SYSTEW. 2 .821  1 0  15 MZV. 

**MF # 5** SECCNDAEiY EYEFGY D I S T R I B U T I O N S  

!!TI 16 %N,ZN<. ENFFGY FANG2 I S  8.3 'IO 15 MEV. 
DZS!i?TBUTZON AFFRO.1hATEC BY ENDF/B LAW 9. 
WITH THETA %MEV< FQUAL 

g.21  * SQE?%E< 
T H I S  CCPFESFONCS TO A N  AVERAGE THETA OF 0.7 
MSV ZN THE 8 . 3  TO .15 MEV SNEFGY TNTSRVAL. 

MXY 24  % N e  2N<ALPHA- t .  ENEZGY FANGE I S  10  TO 15 
REV. D I S T F I S U T I O N  l!-PFSO.IHATED BY EHDF/B LAW 
9. WITH ZHETP. 96MEV< ZQURL 

THIS COFEESPOBDS TO A N  AVERAGE T S F T B  @P 0.1, 
Q. 1133 * SQRT%E<.  

MEV :N THE i o  IC 15 MEV E N E F G Y  I N T ~ F V A L .  

N T I  9 1  % N e  8 EPIME<ALFHA-T. C I S T S T B U T I O N S  P.PPRO.- 
I M A T 3 D  U S I N G  LAW 9. THETA VALUES OBTAINED 
BY LTNEP-S ZNTEFPOLATIOB BETWTEW TOLLOWING 
F O I N T S  - - - 

' E Y 2 , 8 2 1  MEW. THETA 10.10 MEV 
E # 5.8 MLV. THZTA 10.70 MEV 
E # 8.0 MEV. THETA 12. 80 NEV 
H I l S . 0  MEV, THETB 15. 35 MEV 



L'I-7 LASL EVLL-SSP09 M . E .  B A T T A T  A N D  P. J. L A B A U V E  
HA'€EFLkL= 1116  ZP.= 3007. LWF = 0.9557 F I L E =  1 S E C T I O N =  451 

F I L E  
1 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
1) 
4 
4 
4 
5 
5 
5 

S E C T  I O N  
451  
151  

1 
2 
4 

16 
24 
5 1  
9 1  

102 
104 
2 5 1  
2 52 
253  

2 
16 
24 
5 1  
9 1  
16 
2 4  
9 1  

DE S C B  IPT I@ K 
D E S C R I P T I V E  

? E S C N A N C E  
I C  Ti L 

E L A S T I C  
( N * N * l  TOTBI, 

( N e  2 N )  
( N . 2 N )  A L P H A  

( N , N * )  C O N T  
(N,GAMMP.)  

/ N I D I  
MU B L E  

X I  
GAMMP. 

E L A S T Z  C 

( N ,  2N) U P H A  
(3.W) L F V E L  

( N , N * )  C O N T  

( N , N * )  L B V E L  

( N *  2 N )  

f N ,  2 N )  
( a  82N) &LPHA 
( N , N * )  CONT 

N O  O F  C A D D S  
109 

4 
39 
39 
23 

8 
7 

23 
16 
11 
8 

95 
95 

9 
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10 
10 
10 
7 3  

7 
7 
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Fig. 3. Total  cross sect ion of 6 L i  i n  the  energy ra.nge 0.01 - 28 MeV. 
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Fig. 4. Ela.stic cross section, 6Li. 



23 

ORNL DWG 72-6589 
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50 keV - 1 MeV. 
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Fig. 11. 'Li(n,n*) 2-nd excited s t a t e  ( l e v e l  energy 3.56 MeV). 
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Fig. 19. 6Li(n,a.lpha.). 
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Fig. 25. Total  cross sect ion of 7Li  i n  the energy range 
1 MeV - 10 MeV. 
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Fig. 28. I n e l a s t i c  cross sect ion of 7Li.  
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Fig. 36. 7Li(n,gama). 
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Fig. 38. Some angular d i s t r i b u t i o n s  of the secondary neutrons 
from the  7Li(n,n’)at rea.ction (10.6 MeV d E < 15.0 MeV). 
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