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Note:

The main part of this document is a compilation of 14 MeV (n,2n)-cross-
sections prepared by Z.T. B8dy (Debrecen, Hungary) as a supplement to
his thesis. This compilation, which had its closing date end of January
1972, formed the basis for an evaluation of recommended values of

(n,2n) crose-sections at 14.7 MeV published by 2.T. BSdy and J.Csikai

in Atomic Energy Review, vol.ll, no.l, March 1973. For convenience

a preprint of this evaluation is appended at the end of this document

on pages 109 to 125. On page 126 a summary of the thesis by Z.T. BSdy

is given.
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EXPLANATIONS PFOR THE TABLES

The columps of the tables contain the folw~
lowing items:
lo reference number /"Refo.'/,
2¢ neutron emergy in MeV /"Energy/MeV/%/,
3¢ /ny2n/ cross section in mb /"Cross Sec/mb/"/,
4s an identifying symbol of the particular measurement come-
posed from the name of the /first - if there are more/
author and the last two figures of the date /"Identif."/,
50 comments containing different available informations on
the measurements and cross sections given. Usually these
ave: a/ indication whether absolute or relative measure-—
ment was done, in the katter case the reference
cross section was presented, for instance: " to
cu®/n,20/540 wb v,
b/ giving the typem of the detected radiations and
branching ratios if they were available,
¢/ presentation cccasionally informations on the
crops section errors |
All the cross sections were measured by
activation methods unless otherwise stated /by writing the
word "nonactivation!" in the comment/. Every element is on
separate pages; generally the results of the measurements are
in chronological order with some extra spaces reserved for
possible future data. The results are given in the original

form, mo critical comments are attached to them. However, in

some cases if it was suspeeted that a datum misprinted or
that two apparently different results are essentially the ssme
/eege one is the revised form of the other/ then this opinion
is stated in the comment in a hypothetical way. After listing
‘the cross sections asrbitrarily normslized excitation functions
are also given with a mark of exclamation /beside the word '
" arbitrarily normalized’ /. Also an exclamation mark calls
the attention /after the cross section value/ to other irregu-
larities /esge the cross section contains some contributions
from other prosesses/, s0 in such a case it is advisable to

" read the commente The excitation functions are always given

for the 1l4-15 MeV energy range ; sometimes data outside this
interval are also given or it is noted that more points exist



for obher energles. If the results were stored im nonedigital
form feege graph / in the refercneb then a remark "“taken from
curve¥ is written in the aommenta ¥or sabbreviasting the reac~

tion X/n,en/ LR orten the symbol XM was used. For SXamMpLo,
¥77% neans the @b3)/n¥2?fﬁb9“ reaction; another way which
is vsed to &xpress bthis:® for the lo d ﬁhjam ¥ 4 here alse the
half~life of the state is given for the gake of definitenssse
Besides original papers also the aompilation&iﬁ},@@}, aﬁﬁi&]w&r@
used; 1if a datum was taken nelther fiom a compilation nor from
the original article generally the remark %guoted in% or "eited
in" was written in the comment.

The most frequent abbreviations are the fole

lowing:

abs «=absolute - fige=Tigure

accord. or acce.z=according fndexfwas/Lound
actezachivity foxfrom

agreemd czagreement ICCezinternal conwversion
sanibe or snne.zannihilation coefficlent

auths ezauthors integre=integral
agsoce=associated identif.=identifying symbol
branche or brszbraanching irrade=irrediation
calibre.=zcallbration maxe.=maximnum
coincezcoincidence neasds or msd.=messured
commex-comments measmts .0 measme=measurensnts

COme OF. comMescomnunication
compilezcompilation
cont e =containsg

countds or cntds=counted
dece=decay
dete.=detected
devezdeviabion
disint.=disintegration
eleme=element '
energs=energies

ErTe O €e=@rTOr

ests or estime.=estimated
expe=experimentsal
EsCe=electron capbure

methezmethod
nultiplezmultiplication
nabte=natural
neutre.zneutron
obad.-=0baerved
Prive=privab
probe=probable

Tade Or r.zradiation
rate OF Te=ratio

repormds Or rencornlizder

=rencrmalized
refs=reference
sandwe=sandwich
scinbe=scintillabor
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sect: or sec:=sectlion stexstate
sngl.=gingle stat.or gtatist.zgbatistical
spactre.=zspectrum oy specira gyste.=syatemstic
stande. or shtezsbandard totsxbobal
The collection of data was concluded at the

end of Jgouary, 1972. However, thoss materisls which appeared in
the last montbs or published in reports may be gpigsing.

' Thanks are due to As Demény who helped me in
data collection in the first period of this work which results
appeared in{i28],

Two technical remavkss The references g_’?ﬁhi?p}m&?}?}} srronecusly
got inbo the list of literature, these conbain no /n,2n/ cross
gection datae The tables have not been paginated in order 0 make
easy to conplete them if necessary; atomic and mass numbers as

@8 well as identifying symbols can equivalently substitute the
page nunberse
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N

7

Ref. Energy/MeV/ C(Cross Sect./mb/ Identif. Comnents

(11] {9] 14.5%0,35  5,67%0,85  Pauls3  abs.;stend.dev.;stat.es
only

LA A A A A A A A I I R 2 T A R IR I N N BN A IR B I B N B S A S AR A AR AR AR R S RN B SN N RN )

[27] 14 3,431 ,0 " Dudley54 abs.;hemisphere target

L R L R I N 1 ® s 85 2 @ LR BRI L A Y B RN S I I I A LI R B AR I R R R B I A AN L

19] 14 8,5 Rayburn58 to Cu§3/h,2nfsoo mb

oooooo AL IR IR AL IR R S B B B IR B BN A B A A A A A LA B B N N L R IR B BN S A S B RE A I L R IR Y O IR R B N RN S N BN BN )

[?8} 14,1 19¥10 Ashby58 abs.;natursl target/90°/

MO WO D EET R 088 5 ¢85 0606028 685 88 €0 856060092 H 8 060509006 ¢6M 808660808882 hs2shesanveestrades

26] [9] 13,7730,20  5,18%0,6
[26] Bl 14,74%@,27 8,6970,9 Fergusonbo  to Li®/n,t/28,1 mb
15,78~0,32 2.25=1,0 total error

L2 B L B I N A I BRI B B B R BB A S B 2R B T IR I TSI S Y ST R R S S R B IR I T I N Y R I I B B N Y

[9] 14,1 4 ¥ 1,2 Brill?él taken from curve;estim.
total error

® Q8 ¢ 020 w0 . LA B AR R B AR A I A R A A A N A A A A L AN A AR N BN S LR A I A I A B I I IR BN A B I B A B B

i?ﬁ] 14,4fb,3 7,41io,59 Rayburn6bl to CuéB/h,anSQ gb;tot.
o err.stand.dev./90

L2K K B R R S IR I B R B R B A A IR I B R AR N SR Y B AN A L A R LR Y A A AR R B RN N A AN A B R R R B A B

{5]' 14,2 8,7%0,7 Bormannbl taken from curve

LR B2 R Y BNY B A A I IR S TR I Y A R N A B A A I N R R SR R S A A S BN A A LA N R A NI B AR B A Y B R B R A N N

‘;4} 14,13ib,1 5,4ib,46 Cevolanib2  abs.;tot. exp. err,

L B A I A R A A R R R I L R R A R A A N L IR A B AT A SR Y SR A SRS L 2 B AR I B A L I A S L B B L

] 141 7,19%2,25  Golchert65  precision ¥ 1,69 mb"

L I R T I B R I I A R R I I R N A N AR RN N NN EEE A NERENEE RN

[29]  14,8%0,1 8,38%0,17 Grimelandé§ abs.;stend.dev.stat,
err.only,syst.err. seeums
to be negligible

*® 0 S AWt e s e e N L N A A AN I I R B I R A P AP N A IR R RN B A Y RPN IR R IR A I AR R B R B A B L O B R A

{7 14,6%0,1 8 L1 Csikeib5  to Cu®>/n,2n/ 540 uwb

L R R O R N I I I I R O L B I I A N O O N R I N R N A A A A S AR SRR AT B A BB BN B N N N A 4

13)  13,2%0,2  3,3%0,4
14,040,3 6,019,3 Rormannbb  abs.; natural target
14,1=0,3 6,350,4
15;2“"093 8:7""097

& 9 ¢ 2 5 a0 20 08 0 v e > 0 v e s s e s LR S A A S R I EEEREERNERE R B I A I R LA I A B B L

{;2} 14,7fo,1 6,1i0,2 Pasquérellié? abs.;syst 0,12 and
' stat err, 0,15 mb

L2 B SR BN BN R L N I LR I R ] EC I I A S B R I Y I I S B I B C S s e e N B OB RO EREEPE N UreE O

- a
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Fluorine
o

Ref. Energy/MeV/ Cross Sect,/mb/ Identif. Comments

1] . 14,5f0,35  60,6118,2  Pauls3 _absy;stend.dev.statye,onty.

Qo..ot L B IR A I I I IR R R O A ) LEE R R I L IR B I B LR N I R 2R A LI A A

[8] [9] 14 51,3 Bayburn58 to Cu63/n 2n/ Soomb

R A0 8 0 0o a0 0o LR S B I BN B AR A B N P B R A B B B R s 405 85 88 o LR A N I A LR R B A B S R R X

28] 14,1 62 T g Ashby58 abs,;nonsctivationt
| v toteesstand.deve/90%/

L A 2N B N A B B R IR B R R N R I R R R o e ® & ¢ 5 b 0 e » A e 08T ek e “ 4 8 a9 e @ 5 0 B 4 02 s OB E T 0B L G S E&DHBG

SR YR
. 14,15 57
%2:% ; gg McCraryél  teken from curve

15,3 83

G 8 & 8 0 & B F W OOP OO L E R SRS

18] Is] 14,1 73

R N A I R N N R E R R R N YR EEN EE RN W I I I W S S S NP EPE A A  S BN I IR B R AT B R R N B I R N R R L

8 P B0 CRBOEEENP LN PIRESEOIDERNCTDOPABC N OELEOSOIED

Brillél taken from curve

*

- BRI ¢ A AN AN L

-
L]
L

O+ RS

1251 14,4%0,3 51,913,84  Rayburnél  to cu®? /a,20/ 503mbi7,3%
. tat.e.stand,dev, /’900/

@ O O N 63 B 8 & 4050 5D G S E R N REED DL OO I LB ER SN LD O AR EP NS OES DGO EFA 0RO 0SS

[14] 14,13%0,1  38,9%2,3 Cevolanié2  absi,;tot.exp.e.

B0 60 65 8 88 640606666688 8.0 485 4906606008990 6¢t$ 38900 eO8F&L IR SGELSSELIEENSTAIEIITOIPIELLIRS

3] 13,2%0,2 25, 742, 2
14, 1%o0,3 1,212,2 Bormanné$ 8bs,;
15:2+°:3 60;&59

G § € O 0 6P P LGP SRS PR GG E LN LN EECH S ESOLE L CRL S CEODE NSRS D O NG PHOCO N NN PEEPED O
28] 13,8 49, sir’z
14,18 56, o Picardbs stat, error only
15,3 67,0%
[ B BB IR B BE N X AR BRI BRI N I -.000000.‘.0‘0.00’00’0000000D'Q.t.ﬂ.'lOOOOQOOOQQ

147  14.2f0,2  42,633,8  Nagel6s to e?O/n,p/11848 snd
cu®5/n, 2n/920480mbd

[22]  14,7%0.1 4131,5 Pasquarelli6? abs.;from the 1,58yst.ec 18
' 0,8 and staxi.“eeis 1,omd -‘
] 13.50t0,47  30,513,7 to 13235/n,ff1950mbm: 13,2886V

14,96%0,87 60,816,0 Menloveb? g%;ggg :.% %‘g:g%ﬁ%

15,82%0,45 71,4%7,0 stand.dev.toteerror

P82 @000 02 00000 metea’osnsesbeascenwoe L A N D I B 2K B TR R A I ¢ PP esOc 0 n

[_7J 14,7%,3 B3t4 Csikaibs to Cub3/n,2n/ S4omb

B2 2 B 88 0 0800 EEEtEERE0 G LR O EDO LSS0 ECE SN G EENE LA ETEEYEIT PR DEENS LGN ESOEDS S EO



Pluorine

19
of

Ref., Energy/MeV/ Cross.Sect./mb/ Identif.

Comments

{;g] 14,0
14,1
14,2
14,3
14,4
14,5
14,6

nnnnn

33,581,5
34,6%1,5
36,671,5
38,1%1,5
39, 7i,230
41,3%2,0
42,8%2,0
44 ,4%2 0

43,6%2,1
55,8%2,7
65,913,2
67,1%3,3
68,4%3,3

L L

- Vonachb8

Shiokawabd

uuuuuuuuuuuuuuuuu

to A1%7fn 0/ 111,552 mb
at 14,7MeV tot.error

ooooooooooooooooooo ¢« a s h o seaas

to Guﬁ}fhgznf of Glover6z;
for Cul? 0,9782 branching
was taken



S
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Sodium

a2

Ref. Energy/MeV/ Cross Sect./mb/ Identif. Comments

|30] 14,1%,2  13,78%1,1 Prestwood5s abs.,stageg .only,standard

deve /

5] 14,9 _38 ro Picardb3 taken from curve

r9] 13, 79-@ 23 14,2%1,4
14,05»»0 25 28,0%2,1 abs.;the total e.is sbout
14 42~o,26 44,of3,1 Liskiené5 6«7% from which about 1f
14, 71«0 27 65,844,6 is stat.error
15,0 9"0:26 84)8:!:5:9

18] 14,89 58 5E23 Picardés stat,error only

1]  13,50%0,47 12,0%10,0 vo '9255{;:1 2/ 1950 b ot

I i 3,26MeV; 2250 a

14,9649,87 4l,l%§g4 Menloveb?7 2330 at 15,82 MeV.,
15,82<0,45 50,6~13,2 stand.dev.tot.error
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Prosphorus

1
15?3

Ref. Energy/leV/ Cross Sect./mbf Identif. Comments

18] o] 14 11,9 Rayburn58  to cu’? /n,2n/ « Soomb

a-n-nn.on-oequoee@uu-oonqoe*onoegtaouecsn--'anoc:ootunqnaao-uotoeooﬂoQ.&
[26][9] 14,7440,27 8,782,7 Ferg,uoonéo to L:e.éfn t/ He 28 ,1mb
RSP E R R RSSO RSP PO E NS N e B D AR DG AR PN RS S ® 3 & 8 X 0O & @ & 8 & &6 & & B B P E B E N EDE G

[es]  14,4%0,3 10,9%0,85  Rayburnél  to cu53/n 2n/ 50"5mb§7p3%

U I I B U R TR I P RPN SR LR R A SR T I N N N R S R A Y R R R R cno-a-oﬁl.ce
15] 9] 14,8%40,4  8,9%1,2 Kanteleé2 to Cué’f’/n,zn/ So7asmb
© TOUa®a; PTOD,. Q.
LK 20 B R L B BN SR R JE NN L BN 2 N LN B N L LI SR B A A R R I A LR IR N A S RN I L I A ) * a2 s oo nrassee

[14] 14,13%0,1 5,1%0,45 Cevolanié2 abs.;tot. exp. error

L2 I R Y B B B B R 4 ¢ & 4 & 0% 8 2P L PR e N T LR B BRI B R R ¢ %m0 e B Rk AU E OGS s 0N e 25 OB PsETE e

[SJ {8] 14,1 12:43,6 Bormannb3  to Cu63 /n,2n/ 478%t%8mb

’A..‘CQOO‘IQ...OQ..C.'."Q‘A'00I..IQ'ﬁ-'-‘G‘q..-'.ﬂ..’l..“.‘...‘ta"'.ﬁ&'

5] 14 25 + 5 carles63 1o Cul/n,2n/ 503%35mb
taken from curve

LI S R BN I B N I I I A N I I I R I A B A R B AR 2L B A NN B R I A A AR B & € ¥ ae et eoTh eI LD EDH

{52]  14,8%0,1 8,5%1,2 Grimeland64 abs.; P7t/n,2n/ / P»”l/n,d,/
= 0,087%0,006 and p> /n /=

=9811omb was used;annihil.
measd.;red phosp Jused; for

Nac 894 Pt assumed

LR Y AR I B EE 2R B AR B R I T N N S N R Y R S A B B R A BN AN B AR N B IR B B BE RN IE N N S R g PECEE IR IR SR S NS N R N B BN I

. 129] 14,8%0,1 11,2%0,4 Grimeland55 abs,.;stand.dev.;stat.e.only
11,7%0,3 * but syste.e.seems to be neg-
+ds /20, lig:.ble, * by other method

Q'O-.nqlllootnetoooto.\.ooaocnoontqqooootﬁ-0’0uoanc'cba.nac'a‘b.’ﬂoo LI J

[

.'.-"-.l.Olnﬂt..O.Q'..Q..QCHOOOQIOQOQFCQ.Q'DQOCQ'O.Q‘-O.Qp“ﬂ"‘&“‘!...v.’

[20] 14,8%0,1 16,011,6 Mitra 67 to Cu63/11,2n/ 530%25mb at

’ 14,8%0,1MeV

[12} 14,7%0,1 8,4%0,3 Pasquarellib7 abs,;from the 0,3 syst.e.

‘ is 0,2 and stat.e. is 0,1 mb

0000‘to-nnoncn-o..e‘o-.‘oaon'aao'qv.-o.occv-o.nu.a.v-ve000..-0-50'.00.000@

B 14,8 11 ¢ 3 Prasadé6  to Pe>C/n,p/l26mb /90°/tot ey



A
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Chlorine

19135

Ref, Energy/MeV/ Cross Sect./mb/ Identifli: Comments

for the 32 m 1348

1]  14,5% o) 54722556 Paul absy; stand¥ devs;
23] »5% 0,35 354741,5 53 sbel; stend gevs

59i33 14,840,8 5,642 Scalon58  to Cub3/uf: 6nbi28m‘b
BBl 14.8%0,8 5, Al 14.1{0,15 229

Qooooooocooaooaoo...-.-oo-o.. .................. ooc-ooooocoo.cooo.‘

8 14 34054 Rayb to Cu®3 b :
L 50330 aypurn’d e syst{gr;zcgsggcluded E

L3R B B K BB BN B RE IR IR 2 BN SN N B I I I B I Y S R B R BCR 8 ¢t 8 s 000 ® &9 50 %9058 bes00Bae

25] 14,430, 42k, burn6l  to_Cu®3/n;2n/503mbk
l2s] s43003  5042%0,41 i 703%s toth e%ggd*der./ 909

..0'0‘0......"........OQ.O....C....Q‘.. .‘...'.O..O......‘...0‘..

[5][8119} 1438-0»5 ify,e - Ehuranabl  to Fe’ /n.p/lZGmbﬁtoﬂdﬁ

.......'.......'.....Q‘..0.0.‘....00.....‘."......QQQ.OO‘.‘....O.

33y 14,8 7:30 . Presad66  to Fe’*/np/L26mb; tob.e

SR D CO TR OGO OBERE PO P8 B 0PSO 06800020060 008800080000 0s000n0a0pesscsuvgbos

12 14,740,1 10,2 Pasquarellié a'bs* erri,contalns: o
124 “42 7304 730 1 7 5,021 mb staﬁer’jz:*z

'..‘l......‘..“‘..ODQI’O'.0.Q.0.0.ﬁ’...'.....'.....O‘...'Q...Q"‘

2 i5fo 56303’ PetB68 to Pr 20
B3 15d0,5  Te6dos7 e to ] msyn.%ségégomb

(A AR RENEEENEENRENNENNEEEFNENNNNNEREENERNNENNEFFNFENNERNFENNEEENNENERERFENERSER N ]

| for the 1,5 s @€
15]18] B’-’] 14,8%0;8 - 2;8%0,5 Scalon58  see asbove at o

IR A RN RN NN RN YR NN NN N NN NN NSNS EEEEE NN NN ERERFRE RN E N NN R NN N R R N

33 15%0,3 - 1,7¢033 PetB68 see sbove at g

o.o‘coonoooooonog¢ooo‘ooo.o‘ooooooooccoooo0000000'0000000000000000
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Potassium
39
19

Refy Energy/MeV/ Cross Sect/mb/ Identify Comments

for the 7,7 m KOO8

Lll} 14,5%,35  1lo,0%5,5 Paul53 . abos;stand.devistat,
erYe only
el 2 3.8 hagvarns 1o GubSfmuan500 a
» g 58 o n, 500 W
lQQQ'O.{..ROQQC&Ou.f&.‘l:tt.lﬁtbn.t:ttt"éfl'ﬂ“l.o‘éé.taeall‘lb&ﬂ.
25 14,440,3 3.37%0,27 Rayburnél to. Cu”’ A en/503mbE
; } L TR ’ | 7a3%; L0t é.sta.n&.(iev( 900‘/

QDIDOCCOQ...OO‘..Q".‘.ﬁ.Q‘I(Dﬁ...’.ﬁ‘.."O'.r.u.ﬁ‘.0"9“'9.‘0“‘.“..

[5][8}19] 14,8%0,5 6 10;9 Khuranabl  to Pe? fn,p/laemb tot..e. ,.

3] 14,1 to,3  247%0,2 S | )
0,3 6,130,6 Bormannés | shsi;natural target

0-0.0-oooooonopoaotougoo-oouoqta.qoe101oooocecenabooa00000600#:&}0

{55]  14,5%0,4 3,3%0,7 Pei165 o Feol/n,p/L20 mbi/a50/
monitor err.not included

.QO.'QCQ.O"Q..QQQDI'0.0"‘.'.Ol.-0.600..0OOQIGOOO’QOCQDQGOOQQQODQ

[12} 14,7%0,1 3,24%0,1 Pasquarelli6? a'bm,errcr contains
‘ 0,06 systs,0,05 mb stat.e

* & 2B 0 enrenra ot0..-..o.goocﬁoc-atcoo-votaocQQOQO‘DQO’OOQOooo#&&.eoea

12l 14.2t0,2  2,6l0,4 Tiwariés8 to AL? /n,c:C/llS‘é.S mb.
132 13:6 0;6% ,1 "  to Prr /nazm/zo.smoo
J 1 ,l l¢7$b,2 Pet568 aﬁd 0&6 f' 23/560&30 Mb

) 44130,4 o at 15 MeV
lsioto;s  5iikers

RL 3 BN IR IR BE. K IR BN BE R RY 2L BE BN NVNE SN S RN RN IR A I I R R NE R NECRY- R B BN B B BE RY RPN O R R NC K NN A B EE I N R R

o for the 0,95 s Pom
32] 15103 0;8%0;2 Pet368 see above at o0F

'Q..O..Q.D.0I’.'q).CQQQDOQ0...09..QQQQ.Ov‘f‘tﬂﬁob‘OO‘QJQ.G'Q!G’QG.
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Calcium

200t

BRefy Energy/MeV/ Cross Secty/mb/ Identif, Comments

5(18) 9y 14,9 lo70d360 Hille62 to M%7 /np/ 1193’ 3
15i8lB) 24, at Mi*léomdr VS
stands deva totilerry

0‘00.00'.0.!.!0....oooco.on.ocooocc-QQJtoﬁoooo-40300;0000010i90"l

s8] 14,5 9204184 Hillmann62 to ALS7/nil/115mbs;
\}%ﬂ f mean‘Iééﬁﬁéléf with
0,71 abundance

@O P S0 8 OS0GRS LLELN LN PBRINIOEPRGEEAIIP SN OIB ARG OIRICERIONEPCELOELEOOP

‘_22] 14,7 611134 Minetti66  abs;error contalns: 3o
o - ‘ systf\:".‘f,1.4= mb- stat?:ef‘.;
....OOQ.Q‘..Q;.Q.Q."OOOQ.O.Ql...Q..'O:..~O',OC,.Q'Q'O-...Qé‘?.."::}10'.'.0.’..’
2 14,270,2 9001108 Tiwaribs to AL/ /n;n/11515mb
2] peme at-14,2%002 MeT

LA BB AR 0 B BN K B X BY BUBE IR BE BN BN BN B SR NE SE A BE 2 B RS AP SRR A 468 es0 00 (RN R RN NN RN RN EEN NN Y]

(71 13 8601129 Csikai68  to AL27/ngl/1l7ub at
1411 UGV.

S0 8060028000 LRNCLOLPRIECLEPPIOENIIRIOPEII PO CBDROIPENCROEPIIVOLEOEEENOOEOrS
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Scandium

45
2180

Refe Energy/lieV/ Cross Sectfmb/ Identif. Comment

for the 4 h S48

9] 15]  14,3%0,5 129 + 9 Khurana59  to Fe’O/n,p/llo mb;
' ) . stat.eoaniy,other '
errs ~lo %

.0.00..00.00...oonoootooeboa-ooaooooalt..oocnooon‘ttooo.otoaono..ot‘OOQ

19] (5]  14,8%0,5 U8 & 22 Khurana6l  to Fe’©/n,p/i26 mb;
. total error

...QCOQOOQQ'Qo.ntoooo.o.bl'anbilon-aconono.o.'--00.0Q000650t00acco.oeo

[25] 14 ,4%0,3 198 + 15 Rayburnél to Cu ’/n,2n/503 mb

-7,5%,tctoerr.
o7 157" ""14,8 179 % 27 likherieebl o Qubh/n.on/556 and
3 §/n¢1/117 nbi;mean

dev.of sngle.exp, data

g; 319 13,69%0,l0 111,9% 4,2 él ?/n,afsee at
14 40l%0,10 138,45k 5,; 3 egrors are
14 o9~o lo 15040% . stanaq eviations
14,31%0,13 169, 0t 6’4 Prestwoodbl s/ ritting data to
14,500, 20 181 4& 6 49 a curve of prescri-
14, 68 0,26 204'3t 7y 7 bed form

4] 14,13%0 130 + 7,8 Cevolani62  absjtoteexpserrs

?
Eﬂﬂ 14,7 +o,@ 204 & 25 Bramlitt63 to Al 7/n,a/ll4 mb3;

totecssprobable e

90000C0000.0Q0000000000000‘0o.»toQQQQQQ-cQoooaotonooa0&090‘00000000000&

for the 2,4 4 S¢H

125] 444 %0,5 149 & 11 Rayburn6l  see above at Sct 6
'I'..Q.QGQ.OD...0‘..0.00#...".ﬂﬂ.‘o..é.u..ﬁ.‘#'.#ﬁ.ﬂ"....’..OQQOOODQO
9] 351 14,8 19 22 Mukherjee6l see above at ScH48
\33} 13,69%0,10 91,9% 3,0 gee above at S¢
i4 o%to %o %07,41 3,%
4,09%0,10 1642% 3 a
14 51 0’15 12.7 5-” L}’l Pregtwoodol
14 50 0420 134058 403
14,68%0,26 184,78 447
5] 13,95 87 5 taken from a curves;
14,25 97 i 6 counted smnihilation
14,50 115 6,5 Perkinol radiation
14,75 126 ; 792
14,95 133 = 8

QFOQOOQOOQOOOOO....’......G.l..l"..l-.l.Q.Q.QO'.QCO&O...O.‘t.l......‘.
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Titanium
22Ti46
Ref. Energy/MeV/ Cross Sect/mb/ Identif. Comments
Eﬂﬁg 14 : 27,9 Rayburn58 to Cu j/h,2n/500 mb.
S 14,8%0,8  So,448,1  poularikassy to CuSd/n,s5/556E0mb,

maxzdeviations of single
expa data from mean

LA R L B R A I IR B I B SR N A N A A I I A A IR N N I I S I A AN BCRY R R B B B R O B NN N )

16] 13,88%0,10 Dot l 27 fn,d/ 128i6,4'
14 095 0,10 13,0% 3 654312036,5; and
14,580, 29 28:0; 3 Prestwood6l $5,7 mb at the four
14 93*b,36 44,5% 3 reepective energies; sce

Qcao‘.onoovloo6000;0.100»0.oQoococ-tnqnootllnitsqﬁrmai S. L3 "Gl'ﬁll

19] 14,4%0,3 31,8%2,4 Rayburnél  to Cu®>/n,on/S03mb.

total erroe

.00'000.0‘...:»00;.0.oo.o‘o.o'oio-o-oo.-o-u.n..!.-.co‘poyovIOQ....

[14] 14 13_0.1 13,311, Cevolani62  abs,; exp. erroe

23 13.6%0,2 1,6fo,2 o £0 A127/h¢£f'at
14,87 o,l 4413 Paibb Butler6t3
16,0‘0,5 loolo

{33] 14,1%0,3 1612 taken from a curve,
lS,oEb)B 6919 Bormannb65 no other details
16,0%0,3 1381is given

-.'..‘..‘....‘..‘....O.GO....Q..‘"0...-0‘0.‘.0..!0......‘..'.‘...._

7] 14,7%0,3 5615 €sikalé8 t0'6u63/h52g/540 mb';

LA 2L L 3L IR 2K B BN I K BN K B B IR AR BN BN B B AW WY U R N AR A SR N A AL R A A R A A A A A N N W A W N Y YR NNY N



Chronium
Cr5°

24

Refs Energy/MeV/ Cross Sect/mb/ Identif.

22

Comments

gl 14

2554

Rayburnhs

to Cu@thgza/5oo mb
annihil, gauma

00Qco.-oo'qo..'oaocoucoqvuai000000000.60QQQIQQ.onoaooﬁttoeooeaq‘loooo

[ 14,8

lidieg) 14,4 £ 0,3

321 3

L3 I RO BRI BERE B Y A AR LI S R AN S I I B Y B Y

26,4 + 2,2

ooooo

‘Rayburnbl

Mukherjeebl to Cu53/h§2n/556 b
betas~activity

LN B R B A B IR A BT B B N BN NS AN B AR BN N BN R A R N ]

to cu/n,2n/50% mb
annihil, gamma

B O G QAP 2SN G QS RAELS OO SO O QN O N BGOSR IR AP SOTBAECS » DRSS ENESSse

139] 14,8 T o,5 27 + 6,8

Ehuranabl

to Fe56/h;p/126‘mb
sandwich meth. ;beta
act.;statee.:2=8%:0

0

B O N A SRS AP PR BRE DR IO NN BOANS RO PRI AL RN EELEP ORI DSSNE

13,6 & 0,2 T1
4,9 % o, 5 a2
158+ 613 a7 147

Bormannbs

taken from a curve

(AN AR RANREENEENENEENENNENRNENNENNENNEN RN NI N IS NI NN IR N EN RN N E R NS

{781 14

27

Strainés

nat, elen, irred.

..Q.OOQQQ‘OIQOQBIQBQno.ﬁ.i'ﬂn.‘...‘....Q'..Q....Q..QCCQ“QQ.DQOO.Q.‘

40T
(9] 15,0 280 T 50 Wenusch6l  to A1°7/np/126 mb
18] 14,9 280 F 5o Tenuschébl probably these
9] 14,9 280 T %o Tilleb2 are the variations
51 14 280 * 6o Wenusch63 of the same measuremn,
56 12,94%0,20 64 & abs,; measd, integr,
13,51F0,22 147 & 12 gamma spectr.; more
12,1 ¥o,27 226 § 19 Bormannb68 Eoints exist up to
14,88%0,31 412 I 29 9,56 MeV
'15,62%0,33 476 T 33

S 4T WP EP PRSPPI BB RO TR EORSE PG AL BACTERN I OO RIPRGOONREOITANOAINOCERYY O
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Manganese
55
o5

Bef; Energy/leV/ Cross Sect/wb/ Identif. Couments |
1B1Bll 14,5%0,5 825 T 1% Weigoldbo  to Cu(g%&n,;zn/ 22mb

to Cu’//n,2nflo3otk -
95mb in refiS;sandw

oQOQO!..QlQ.Qttoﬁ.q.noqaqtucavcwnooonao.aeupioo.oo.ob“oo&‘.oc...cqq

{8l 14,1 600 ¥ 120 Wenusch6l to A127/n§2£/:|.tlh6mb
s

9] 14,1 éoo T 120 Hilleb2 probably is the same
OCOQCQQQODOQQanooo.--Qoo.tooonoooooo-&@atbonotwoooooo.qci.tot'."ﬂ.i
151 14,0 900 & 70 Benveniste58 liquid scint.tank
18]-15]1 1450 1310 $328 Granger63 counted 835 keV ¥
4] 13,79%0,23 828% 50 abs.;
14,05%0,25 9371 56 835 keV gammas
l4,42§o +26  946% 57 Paulsen6s were counted

14,71%0,2 945+ '
15,09:!:0222 99233 2!

SR QOB AOC P NN E TP CE ORI NG APOEDCP UGN ODB S OR PRSP OPOCEINAEOROOPORNNOSRCERES

11] 1350 F0,47 613% 72 to U2 /n,t/1950 at

- 1%,96%0,87 854F 79 Menloveb7 13,283 2250 at 1496
15.82%0.,45 890 82 and 2330mb at 1582MeV
[65] 14,1 786F 6o Vonach67 ip:riv.. com, in £65]
71 13,65 7504112 Coikai68  to Cu®”/n,2n/94omb

at 14,1 MeV; 835keV
gammas were counted

QeGP DB EVES PR EOCEORRDI N0 PGP IPITDGLIIRHOOFORRLIANALAOPETOIANGENIRNOOB GRS

f62] 14,8 ¥ 0,20 750t 30 Barrall6y  abs.;835keV gammas
comnted;l,00 photon/

. decay; given twice

i stand,dev,/6omb/in=

' cluding all errors

(A AL E R A RN ENEREENENNENENNNFERNFENNNNNENEREERFERNEREENENNENNERNFERRE NN RNR NS NN

5_65] 14,1%0,15 7982{2 78 Bormannb9 abs.; more points
given by graph only,
slope is same es that
of Paulsenbs

0.Q.QOCQQ.*.QO.Q.QQO'ADDQGOGCOQ.Ol..'ﬂ.ﬁ’ﬁ'ﬂ&‘.'&"‘.QODQ'QGQQOOGQO..IQ
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Iron

26F654

Ref, Energy/MeV/ Cross Sect/mb/ Identif, Comments

Bl 14 lo *4 AlLan57 to (u? /uyon /482872
mb, ;counted betas

® D ER LS NSRBI SEDN v h e PR PECE R RS RSO ORN P OO0 ETORENERD G A ORS00 GRS

18l o] 14 16,7 Reyburns8 to Gu@/n,‘an/%o mb,
counted annihil, rad.

08008 EIDBLEANNSENROANTENSRTER SIS S ARO S D OECI T FTNAOADOG e DS EeDSPD I

B1 1] 15 20,4 7 Deprazéo  to Gu®>/n,2n/556+26mb

on'oono:seosocoooo-...;oc-en--an-uopaﬁeelgoc-qocc.vuaauotnoolaoaapnatQ

\3] 14,8 755 1 Fry6l unpublished, cited in
: {‘51 on a figure

..&.lﬂ‘vﬂo!’&&ﬁ&t‘DQOQQOIQt0OQlﬁ‘lQ'GGQ-OGCOOOIWOGQQDQBDQQGQQQOQQQ‘Q

5] [o] 14,440,3 15,0+ 1,3 Rayburnél  to Cu®>/n;2n/503 mb-
‘ ' counted annihil,rad,

LI B NE I B R IR A ] S P O ® LB EEI ERDNeRTSETRE R oeoq-n-oa&wtoﬂu-e.AOOQQ.QOQQQGQ!IQ

19][8]};] 14, 1+e 1 11 2 Pollehnbl to Li /n,tf25a8 mb,
: counted annihil,rads

qono".-oo..oq-sono'a-aeqn-o-oaoaqnaeunaouuancceaeeteqta.oo‘ooooeeta!.t

51 (9] 14,840,9 940,8 Chittendenbl to Al°4¢n,0l/114 mb
Bl ’ s T oy

Q'olcoctecan!’ov‘atoogoann»aooueoqscqnoewc‘a_eaoa.-»nutueétotlteﬂotiﬂtﬁb

(5] 14,1 lo % 5,6 Carlesb3? to Cu /n on/503%35
- mb; counted. arm::.h,ra&.

O‘OQOOQQOEQOQOQGQ'.QQQOQlWOCﬁﬂQQ!Q.!lDCﬂ,O.QQQQGQ.Qﬂ!.99&(..6‘0..0’0'

(5] 14,5 8, 50,8 Cross63 to 8127 /n,0a/115 mb.
counted gammas

QDQ'.Q.O.Q..QQ“O‘00.’9.‘0‘6@‘.6‘&6!\060»otgnv-anoﬂﬁeomaQOioQOO.EGQO&Q

l4ppio 105 283% 0,5 abs.;9 % of neutrons
B] 1675% 0,055 5054'{“5,’ Salisbury6 are within thés limits

0 0 F O SPDO 0O Y8 TOaOCD N ENELDLE RS LTSRN OO T NSRRI CAP IS

78] 14 21 Strainb5  no details given

DQ.E.Q.’.‘QO‘Q..DinﬂQEG.QQOQl"QE‘OQ"QQOOQQQDQR.QQOGé.QGQQOI’GBQ'OQQ

{71 14,7%0,3 16 I3 Csikaibs to cu/a,2n/540 mb
- at 14,7 + 0,3 MeV

LR R RN NEE R I NI I NI B A N I B S S S A I I BB I A A L R I BB L N O L

57 13,9%0,5 3 i 7 to cub3/n;2n/480 mb
14,3%0,5 Andreevb8a  at 14,3 MeV;By two’
15,110,5 35 '*’17 methods:a./ennihil,

T | gamma count’;be/co~
1‘{}; 0 ] 15 +9 Andreev68b  inc between annihile
l), w0’6 . 19 i.lo ganmas .

..OO'.'Q......Q.'.o006‘0.'.0..0..OOlﬂ.l'0....UODQO&Q‘QD.Q...‘Q..QOQD

1]
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25
Iron
56
26Fe

Refe Energy/MeV/ Cross Sect/mb/  Identife Comments
[5] 14 4o * 90 Wenusch62  to A127/ng/1lémb.
{81191 14,9 Lio + 88 Hllle62 probably the same
GGV SRV VISR PP PP NN PIOPTOIOINET PO RESPAOCEATRAQGPODPINRNIEEINONNOLOPRNOOITREIPOEED

[28] 14,1 500 % 40 Ashby58 nonactivation megm=
- ‘ surcmentg absejthi
is cross secte of
natural isotopic -
mixture

CB OO0 200808000600 0898000080000 000000000080000P08SOBNROISRIOIIGRIRBIRIRRGCERIDOSIIOES



26
Cobalt

j0059/mee/

Refe. Energy/deV/ Cross Sect/mb/ Identif. Comments
(3] 9] 14,5%0,5 855 % 190 Weigold6o %o cu®? /n,2n/1030
/473 % 120 for 54/ Eub; ool 8ookeV y-
ié]..{.]‘...il;;é..Q......‘.illé‘é.g....".......,..0"“"'%6'&{5é};‘é;}éé"
[9] 14 8...0,9 5 £ 5 for 0% Preiss6o ¥Smb; o ='4.2 mb
o] B 13,8%0,05 820 % 1lo ) rive comme in
%4 §5 0,25 Sgo = iﬁo ]
4 *o 9%0 £ loo abse according to
14,75%0,1  1o2o t 120 Gabbard6l 417"
1540 +o,15 970 ¥ loo
15,5 %042 970 * 1%0
Ell 53] 13 2 o 043 570 X 95 abs-accorch‘néé
097 &%o T 1oo Bormann6l [%ﬂ
15, 2 %o,k 670 t loo ormann62 in{33]
1640 755 £ loo
i9] 14,5 0,5 3854100 for ¢™ Bormann6?
O] (5] 15,86%0,10 727 % 58 to 0u53/n,2n/alg~
14,11%0,10 776 ¥ 62 ver62 and to Cu®?
14 ’57-"0915 767 Weig01d62 /n,2n/,
14,59%0,20 823 & 66 |
14377%0,25 827 * 66
[45] - 14,5%0,2 0444%0,1 for o™fp~y Weigold62 taken from fige
[5} [8] 14,1 630 * 126 Wenusch62 to A127/n,06/116mb
i ] HilleG2 count .gammas
8] B] 1a 587 % 117 Granger63 count ¢800KeV ¥
QQQD.O‘QQ..'CDQQCQQ’O'Q'Q..00.000."'.9‘...."Q’.".O..O...‘O.‘Q".'..
8] 5] 14,1 640 T 70 Gabe65 to Cub3/ng2n/;anney
5] {#1] 13 55*0,2 230 * 25 abseaccato [41);
‘_35 14,9 To,2 5lo0 * * 65 Jeronymoeos countted 8oo keV
16,5 %o,2 Gio £ 65 gemmas
Vo] 14,5 1,55%0,14 for 6™[6d Crossé3
et 13,79%0,23 615 + 37 abse; counte annihe
14,055 05 650 ¢ 39 gammas ; flux measde
14942-‘&0,26 677 ¢ 41 Paulsen6s by proton rec.telsc)
14 ,71%4 o0 686+ 41 and assoced , these
15,09%5,26 o4 v 42 agreed Within 1,4%

..OQ..‘QOQ..G.OQ.‘.Q".0.0.....CD.0....O0.0..‘QO.Q.k@.“.’..'...o"...



Cobalt 21

S9/m+g/
2700
Ref. Energy/MeV/ Cq:'osg; Sect/mb/ Identif. Comments
5] 133] 12,55%0,15 125¢ 55 /%05455/ for 5%/ and for OTin
L J L 14:1 to:Z» 195% 53 /u47th2/  Bormemn65  bracket/;counted ammihp
15,2 *o,3 182%loo /518%80/ rade;some taken fecurve
- .....0'0..0...,..000.‘0..0.Q.QQ.OOO.Q.....0..,.0.Q........O...O...Q. OOAC‘..zOJ'Q
[60]  13,39%0,06 8lok 25 /0,546%0,025/ - absgejcountds 805 and
] 13,64%k0,08  9l4% 27 /0,523%09036/ 8lo KeV gammas; /for
. 13,94%0,08 9207 28 /0,572+0,035/ o™~A~1in bracket/;beta
14,27;0,0'8 lolo £27 /0,526104025/0kumuraé? branchings from Nucle
1444420,08 996% 12 /0,560%04023/ Data Sheets before 1966;
1 ,73%0,09 1lo30% 17 /o,540%0,0%0/ flux measde by ass0Ce
14,96t0,10 1105% 30 /o0,544%0,059/ alphas
B3] 13,5740,12 600,5428,0 /0gl4%0,12/ %o CubS/n,on/of Preste
14,120,140 640,1%31,3 /0,56£0407/ wood and Bayburst;

14,50t0,15 683,3%63,7 . /for 68%/p~ ratio in
14 18oto,16 669:6§34:2 /0458%0,07/P8COMSKLO8 1 racket/;
15,04%0,17 64%,5341,0 /0,45%0,07/ see also |58] yprobably
15925%20,22 62646%36,0 /0,l1l0,06/ previous results

GOS0 RO CRIOCEEIRCEPORBREIENICOEREPIASEOPRDEONEESOPORINIICERANOE0OICONONCOROOEODLEOIDES

4!



Hickel
58
oghtd
Ref. Energy/MeV/ Cross Sect/mb/  Identif. Comments
111 14,540,435 4046 + 12,2 Paul53 absejstedevestatoey
\5] (8] [9] 14 1 38,8 & 8,2 Pursers59 to Cuééln;Zn/,annorq
fo] 18] 14 3Bl £ 2,7 Rayburn59 to Cub3/n,2n/500 mbe
(8] (4] 14,8 52+ 5 Preisséo o Culs/n #756 O
/nz,anflooo9 /nfx/ll
‘G;QQ.O'.....CO..QOOQOOC.'0"&’0.0!.“"....OOCQOQOQQOOOQ.Q'. OQ.Q.GOOOO...G
6]l 13,83%0,00 2l & 1.1 to A2V e/ of
: 1409%0, 10 2375 & 1,3 Pcestwoodél in[9] ,
14,31*0 13 31, l t 1,6 Prestwood6l seEGalso comment at
14 ,50t0,20 94,3 - 1,7 Prestwoodol o5
14,81+o,51 29,3 * 2,0 value‘«eecaMAm ot S*
5] 18] [9] 14,4%0,3 M2 k2,6 Ragouanel  he GubSme oy 505 mbe
.‘.0..@0..3‘09"'....O.'C003D.IIQO'.....Q..Q..O....OO.‘.Q.QOOO.Q‘OC.....’
9] 14,8%5.8 52 £ 2,6 to A127/n0/115mbe;
151 18] e / 5: o/ Cross62 countd. g;mmas
\34 14, 740,2 31, 0t &4 Bramlitt63 ?o a12’§/3,3)z 114 mb
9] 5] 13,8620,l0 18,7 & 1.5 o cu63/n,an/ of
14,11%0,10 22,9 * 1,8 r62, see at
14 2410,10 2742 ¥ 242 Cu ; counted anni-
14,37* 915 29,3 Y 242 hilation radiation
14,49%0,20 31,7 £ 24,5 Gloverec2
14 59to 20 3,5 2,7
14,69» ,25 25,9 £ 2,9
14,70%0,25 3692 £ 2,9
14 ,88%0,30 29, 5 R 9~
5] 33] 12453%0,2 2 % o abs.; counted 138,
1%45%%042 8 £« 2 Jeronymo63 1380 and 191o keV
14,9 0,2 19 % 3 v gammas
16,5 %042 o % 3
B3] 13,5 +o,2) 12 i 1. taken grom curzeé
\5 ] 14,1 *o,25 22,7 ¥ 1,2 counted annihilation
b 14,9 %0,3 3.5 2,5 Bormann®>  po3iation
15, +0,,7) 4‘0,5 * 5
P2 lé 58~5'17°'° ) B'é.é'.ébi‘g“..“o ’ abé.;more points
24 15:1010:18 4:6 x 0:4 exist up to 19,68
13,38%0,21 lo,1 £ 0,7 MeV ; e
15,50&0,22 11,9 &£ 0,8 see also at Zn
%) 880 24 19,6 £ 1.4
4 405%0,25 2250 £ 145
14,49_ 0126 200 £ 3331 Paulsen6s
14,61%0,06 33,4 £ 2,3
%4,99$0,27 3840 & 2,g
5418X04,20 59,5+ 2
15155%0 504 ﬁ%:o ¥ 30
19,71""0 23 44,5 £ 3,1
16 05t0,21 46,1 X 3,2

Qootaeoooc.--,ao-ooaotooouOoooo.oovoea.-oooeocc.coooooaoono_ooaoooa.voso00.9

-
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Hickel
5glfi”®
Ref. Znergy/MeV/ Cross Sect/mb/  Identif. Comments
[21] 1%,95%0,20 U7k 2,5 abse.; these data are
181] 1%,95%0,20 2,1 2 2.4 from|21] , |81] contains
14 ,20%0,25 2545 & 2,6 the means of the two
© 14,31%0,31 2544 £ 2,5 independent measmts.
14,51%0,31 3048 £ 3,1 Temperley6? 1listed hexre; countd.
14 453%0 432 2647 & 247 annftherad e sbranche.
14 453%0,32 - 27,9 ¥ 2,8 ratio:9%,8 gamma per
14,79%0,50 28,2 £ 2,8 decays of reaction
14,79%0,%0 21,0 % 3,1 product was used
7] 14,7 £0,3 37 * 3 Csikai68  to Cubd/n,on/S4o mb
62] 14,8 *o,2 36 % 1,5 Barralleé9  absejcntd. 1,37 MeV ¥
: Vbr.ratnzo,Sé X /decaxws
twice stand.devegi~
- ven/%nb/including all
. the uncertainties
1277 144 38 t4 Ia7o cited in[127]
............l'.'.‘...'.0‘0.0‘0.'0...06.0...0.0G.OO.G‘..O.G.O..‘.0.0.000...@
{?&1 13,56 0,62 arbitrarily normelized
13,61 0,63 ené¥rgy error is Yo,05
13,66 0,64 MeV, cross section
13,71 0,69 error is sbout 1,5 %;
13,76 0,71
13,81 0474
13,91 0,73
13,96 0,69
14,01 0,80
%4,06 o,gg
4,11 o
14,21 0,80
14,26 0,81
14,31 0,88
14,41 0,88
14,46 0,98
14,51 0495
14 .56 0,98
14,61 0,99
14,66 1400
14,71 0496

0008020 000N R0 RPCROREPINNPPEEOCCPIOREOSPROIECOOINTIOSEIEDTIEOIBOICIQGIOIOOVPOIRBIPORTTEO
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Copper

6
290>

Ref, Energy/MeV/ Cross Sec/mb/ Identife. Comments

123] 4,0 580 t S0 Phillipst9 tgken from curve
Qeeaeoooeoooqtooeooeaoﬁboosaunoooooaoogoo-ooouoooo.ooatuooooonoooooeoc
[223] 11,8%0,2 20 % 40 ebseiirradiation with DD

12 §:to 2 180 & 50
12:5%92 556 FowlerS5o
1237:092 250 & So

noutrons;taken from curve

EEL RV BV FERS PR OB P IPERND R OIDROIDOIOC AT IR OPEPRI IR OAEPRTCTOPOPEISNRCEOOS

[124] 13,0 360 t 9o Wiffler50 tHaken from curve

O.GO.‘Q.Q'G.QQ..QIOQOQ.O.QG'O..QQOOOO.Q..9‘.6&06‘090".0.0'.00056'....

224} (91 13,,25io,4 270 £ 4o abss;taken from curve;
14,25%0,5 650 * 8o Brolley52 up to 27 MeV;

16,75%1,2  8lo ¥loo

PCOLEEI OIS ECHNOIBCTrRINNIEDOOORLEGEIPONIEPOILIOT RGO AREIODRNReCOEErBEOBIINOECGEAERES

[11] 14,5 *0,35 482 &£ 73 Pauls3 abse;stabees only;
30.0000...0’00...‘..0..00.0.0..Oooﬂeonbﬂnttobttc.CQGOQ.b.......'..‘.l‘
l8Jfor e 1441%0,15 556 % 28 Yosuml57  abse;
Qﬁ.oa.a.’OC.QOQQ...C&....QG‘OQGO.QQGOOGQO‘Q.QGO‘IOOQ.Q.lQQQDQlQ.QOQOOO
[5}{8} 1496 530 & 25 De Jurenéo counted betes;
[5] 13,20 500 % 50 ' counted annihilation

13,60 585 * * %o radiation;

%2,?? 2482 z 7(; taken from curve

14 ,42 700 E 70 MeCrary6o

14,70 770 & 75
14,95 960 $

.GQQ‘QQ.QOOQ...Q......‘.O.QOQ..O..&OOQDOQ.QOUQQQO [N N RN NN XN W NN NN NN N ]
[11{5] 12,4 185 % to 1i6/n,t/; counted annih.
g4 12,8 . 235 & 29 radiation;
13, 7‘310,2 378 t 34 Ferguson6o taken from curve except the
14 '74..0,27 507 & * 45 13,77 apd 14,74 MeV values;
15, €50 % ¥ 60 up to 18 Mev,
efeoen 1.0@0‘.0‘0.0000Q.0‘000..‘DOOGUODODQQEO00.QQD'.D&.#OOGO.QQ.QOOﬁ.O
[5]{11 ] 14,1%0,2 458 £ 1o Sekisekabl counted betas;
QO@@QOGHBQO.CQQO..Ql".".toﬂ‘..m.‘QlbB0.00.&O.QCOQG‘QQD'OQQGD.O...G..
1Y [5][8] 14,1%0,1 490 £ 45 Pollebn6l counted anniheradss
-OGOOCOQﬂgbeﬂoaoooQuo..oo&c"a..ocooooatocoo-oqoyoaoooweooooaoo..o.oooe
(4]  14,13%0,1 209 + 25 Cevolani62 abss;total experimental errpi
Q.QQ.OQ&.GQ‘.O...OOO'OC"OOQOCOCOOOOOQIOBOOOQC.OOOC6&0!000.000060.000Q,
i5] 12425 140 13 normalized to 534 mb at 1433
14,25 535 .'5; S0 /1/ EKoehler62 MeVicntds annlhe rade;
16445 705 L 65 taken from curve;for 18 MeVio
Qooetaao000¢co.0000t0000Ooaaouuqooo-n-oooooooa-ocnoootocooqooaoooool'u
(5] 12,05 65 normslized to 503 @b at
1246 170 % 15 14,4 MeVitaken from curve;
13,0 250 also for higher energies;
154 315 /!/ Rayburné2

15,25 525
15,9 600 =~ 55

O‘nb.ﬁ.ﬁ.iv‘...Q'.Qt.’.Q..OQQ....0.0..Q00000.00o....‘.".l..o.‘.,‘.‘&..



31

Copper
63

Ref. Energy/MeV/ Cross Sec/mb/ Identif. Comments
48] 13,86to,l0 424 : 21 normalized to 550 mb at 14,77

14, llto ol0 455 % 23 MeV, this is the mean of

14 37io 15 488 £ 24 /t/ Glover62 Pergusonto value and a 57040

14 59*0 20 519 % 26 mb value originally'meaggred

14,?7*0,25 550 t 28 by Glover62;see also Cu
00.00000000000000.00.0loeoouooo-oqoonaeoooaooooaoao.coooeooocooonoaono
t [9 14,1 " 5lo £ 36 Forbes52 abse;counting betas;
iR 13,2 320 % 30 to Fed®/n,p/112,5 mb at 14,1

14,1 to,1 509 & 56 Bormanné2 MeV; taken from curve in[5

15,2 627 * 5o except the 14,1 MeV value;
BOODED ORI RIVOPOEO RO OCRCONO P DORP DO EP e RGOSR ECDEITIOPOOEDENOERDORS O
[S} 14,1 498 * 48 Letessier64 cntds.annihe radiation;
129] 14 ,8%0,1 S48 ¥ lo  Grimeland65 abssj;see P 3i,cntdo betas;

568 $ 16 % % by other method /anner./;

G.Q.OQ.OQO.OO.OO..O.OOCQ'OQO0..QQQOGC000.0.0.0OQOQ.G‘.QOQG'.OQQCOO.ODC
l}] 13,455 380 ‘normalized to 541 mb at

13,62 407 14,6 MeVitsken from curve

13,65 395 in(s];

13,72 418 counted gommas;

13,76 412 '

13,81 418

13,86 440

13,91 412

13,96 420

14,00 417

e

43

14116 460 /t/ Csikai6l

14,21 462

14,26 449

14,431 466

14 436 472

14,41 492

14 346 492

14,51 504

14,56 514

14,61 493

14,66 508

14470 520

[&éj“‘ié;’&&o‘ii...ééﬁ-‘-'i&‘.‘....Q..o..00".a@j;g.::aié{;.fo'f;ohféﬁe.f‘.éﬁéfngies

17 up to 19,58 MeV
21

12,760,314 264
12,98*0,17 . 315
13510t04,18 340
15,5a+o 22 450
13 370«0925 479 T
14,0520,25 554 L 38 Idskien65
14,2420426 575 % 39
14 42+o 26 598 + 4l
143804027 619 T 42
14,99$o,27 660 * 44
15,18%0,26 715 & 48
15.55-0924 738 1 49
15,710,423 762 % So

+iHiPi4ie
Y,
n

CRPBOLAPDPHEOPTOOBOOETTIDCPIDBENCIAINSEEIRCREDTOI P ORNGCERECADFOHTBDIROPEOIEDSERNES



Copper 32

65

Refe Energy/MeV/ Cross Sec/mb/ Identif.  Comments
[12] 14,7 20,1 511 £15  Pasquarelli6? ebsejcntds betas;

QOOO..QO.Q.O.QOOOCQQ.‘"Q.QQDQ.QOOl.t0Q...00‘OQOQ0.00Q‘OQQ.'O...“C&OC..00

[51] 13,700t0,000 389 % 12 normalized to 469 X lo mb
13, ?45” ,o#o 12 at 14,1 MeV, this value is
13 770_0 oo 420 % 13 the result of a compilation
13,795.0,040 419 * 13 see ref»[??],
1%24820ko,040 423
13, 845"0 oo 443
13, 870&0 oto £31
13, 895*0,940 418
13, 920 0040 436
13, 950+o oo 44
13,97580,040 455
14 400010040 459
14,025%,040 463
14,055~o,o4o 451
14,975ao oo 467
14, lloto,oﬂo 469
149155-0 oo 462
14, 160~o o4o 473
14, 21010 a@o ng7
14,260mo oo 479
14 300&0 40 506
14,560 o@oaﬁ S50% * 15
li405%04050 517 T 16
14,445*0 055 522 t 16
14, )25io o6o 526 % 16
14 585~o 065 517 & 16
14,670 o,o?c 568 & 17

0.‘009“0900@0@00&0&0””‘@0&‘00.9Q’CQQ!OQ.ﬂ..002#0OQQOQOQ.QO‘QOODQOOGQO.'OO

+ L)
125] §§:7 =042 ggg Crumpton6g 2PB*

&
O

14
%5 /'/ Cuzzocreabd
n

14
14
14
15
14
15

RSB E RN PR R M PR i

Q..."QQQ.QO“GDOIOQQQIQQQOQOOQ.QQ..Q..OQOQOO..OBQQDQQQQO‘.‘..ﬂ..Qﬂ..".G
f6§] 1,1 fo,15 552 % 37 Bormanne?  abges

‘Qactooeoﬁooooootnoawooeeooe@nmmjooetonoeoomosogocesoweooooaeeoono.oootoe
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Copper 3

65
290u

Refs Energy/Me¥/ Cross Sec/mb/ Identif. Comments
[8]155]1491 , 970 * 8o Forbes52 abse;

Q000 EOCH 0PI ERCPINOIOEEOP D POD2DOEIDOEODNEN ORGPPSO &N TDEOFE PRSP DPORIIOCDN

[11]  14,5%0,35 1085 % 175 Paul53 abse;statece;stodeve;

OQQOQ.OQQQQDQOOOQOQQQDOOQOCOQQ.‘OOOOQDQ.’QOQOOO.QOCOQOIOOOOOOO'QOOQOOCG
[15] 14,1042 13lo & 200  Yasumi57 abse;
.OOQ@@QOQQOU‘..’QQQ'...O.QO..Q0..0.'06000...000'OOQOQOO.OOOOOOOOOOOQOC.
(8] 4,0 935 ' Rayburns8 |
[46]  14,8%0,9 954 % 130%  Poularikss59 to ou63/n,2n/556iaa mb; catds
173 +EXerayibrere=69,5%5 % ;
# probable error;

5] 15 869 % lo4 Depraz6o  to éuégln,zn/556.28 mbgcntdo/ga
1elB] 14,5 T lo3e k95 Wedgoldbo o Cud3/mon/Soots0 mbiontde
ann.rad.,in[ﬁ]it is for 14 MNeV;

P 0 OO0 EBODLCES GRS PEOLED NI CSEPCHENE IO NARLIOCEEDROEOERT OO ASE R EREDED

15] 1342 - 12% % 130 cntde ennihile radiation;
13,6 1360 % 140 taken from curve;
%5,?2 %%ﬁo % 140 '
4 o X l%o
14 45 1500 £ 150  McCrary6o
14,7 1710 £ 1%0
14,95 1620 £ 160
15,435 1760 % 180

QC'.Q.OE.‘.CQ.‘Q.Q&OQO0.0&900.0‘.00.’E!QOi.#O.D.‘GIQOQOO..Q..QQ.&.OO.G.

(5] 14,4 959 £ 80  Reyburn6l %o Cub3/n,2n/503%37 mb;cntd.
80 e I‘ad.n 3

.eonoooeonntooocoanﬁioaoce.ao'ot.ooooooaoooeﬁsacn-enot.oot-eaoeoooocooo

51 = 14,1 9%o t 85 Pollehn6l cntds. anne rade;

9]  14,1%0,1 918 + 8o Bormann6l

6] 1zj06f0,11  Boa £ 25 77 "t /see Ge?0,7i%6/; 5,
13,3530923 778 31 for errors aee Sc

13 40%0420 771
15, 5220 15 814
15,69,0,10 830
13, 88mo lo 879
14 ﬁl*o 1o 879
14 o9+o lo 906
14331%0,13 892
14 50*0 20 937
14,68%0326 955 £ 38
14981 0,31 968 + 139

14,93%0,36 975 £ 39
16,50t0,30 997 £ 50
QQOeoo..aooacovoooﬂ.ooooooo-aooovoooooooooooooooonoo-ooooooooaooooooooo

{5} 12 955 625 45 cntdeannerades

35 Prestwood6l

EH I i i i
N
\n

13,4 775 + ©o also for higher energies;
14,25 930 £ 7o Reyburnoz '

15,2 lo2o £ 8o

15,9 lJol5 = 8o

QUJQCBQOQ.QOQ......COO..O.QOQ‘QO.‘...b.....‘o‘li'00...Q.O..GO.G...‘...O‘QQ



Ref.

Energy/MeV/ Cross Sec/mb/ Idenbtif.

Copper

65
290u

Comments

abs;,cntd.annaradn,br,re~19%%i

"

fuangl 14 ,77%04,25 995 £ 7o Gloverc2
ﬁg/ .-ggoﬁx0,0B,lQﬁmQ 03;1 86
xo,o 79%0,07 and 1,75~o
for 13 éﬁio fo l#,llao,le.i ¢5(
%0.15334.50%0,20 and. 14, 77%025"
MeV, respectively;.
QOVUD RN CEIFDRENOCL I BCEEIIRRICODORDENERRAPOOEOODGIOEPES AeeRIDRREERISSEEOPOROSN
BIB] 13,2 765 % 70 to A127/n 0711850 mb st 14,1

14,1 920 %t Y90 HoV;i;tsken from curve exce

14,6 g52 t 86 Bormann63 +the 14,6 MeV value; also for

1542 955 t %0 higher eonergies;

1539 975 9¢
GQQOQOOQ.O'O!’QOQtOOOQOQQecOQQDGOOQGQIQQOOQQBOGOQoQQOGﬁ.sollbenoqato-cc
[50] 14,7 *0,3 looo % 25 Bonazzolabh abse;fd =38 %, [j =19 %
'O.Qﬂﬁel’“l.‘...Q.OOzQ.ﬁ.QQOO.'Q¢0000&“0005.ﬁ00@0 e@aooegenaeoeancct;oa
Bl 13,65 850 to Cub3/n,20/541 mb at 14,6

13,8 860 MeVicounted gammasitaken

13495 g25 from curve;

e 2

14,45 9%0

14455 995 +

14,6 lo26 . 5o

14,65 995
Oooeoanuﬁooooo0006o.oo.tco.ooe'boo.oa.eocoooaao-a e o PYBAEPETONOIROGOSNIBSOA
49 14,2 *o,2 937 + 84 to Fa56/n /11218 mb;

(4 14,6 Tosa  &98 T pg  NegelGs P '
0.0@00003090001»000000100oooooncnoamceqeontncoumuoatcoeoqtoao.-eoseoota@
2a]  12,60%0,11 653 ¥ b abse;counted amnihilation

12 76~o 14 672 = 47 raﬁiation, branching ratio=

12 98uo 17 7 r ¥ 52 =19 % ;

13, lo~o 18 755 £ 53

13,;830,21 827 * 58

13, 54“e 22 855 % 6o

15,88_0,24 909 L o4

14 oﬁgo 25 893 t 63 Paulgen6s

L 42~o 26 964 t 68

14,61%0,26 988 % 69 h

14 99*0 27 2986 £ &9

15, 18*0,26 loo?7 & 7o

15955-0324 lo26 % 72

15, 7130 23 lo65 £ 75

lsgoino,al lo47 £ 73
Qo'.'ﬂ‘.oe'. ..Q‘DCDOG.Q.'0.000...000‘0."00'...0 D.QQOQ!...OQQ..O.
[45] 12 6@..89% 651 * 30 with DD neutroms| to s3é/n,p/aa5g 3055 277

1§g08 775 "y 50 and 226 mb at 12 0,13908,

13 ’582802 863 + Go 13,58 and 14,50 MeV,res

tively,corrected for Cu /n,jf

- - - e e - o interference:this means 6 mb

13,58%0,06 87 % 26 with DT neutronaj substaction at 14,50 MeV for

13,89t0,08 909 % * 27 SantTy6c6 natural copper; in|5]these

14 ,25%0,08 o943 % values are under the name/s/

14 450t0,06 973% i 30 Butler/Santry/65;

14, 68+o,oe 981 ¥ 3o |

14,74' o 06 1002 é 50

Tesese

..'.‘."..’OQQQQQDQOGQ.QQ'OQO.G‘l‘o.0‘”900000l‘ﬂﬁﬂ“.l"(..‘!ﬂ".



35

Copper
65
Refo EnergnyeV/ Cross Sec/mb/ Identif. Comments
17 1,2 909 * 70 Negel66  to Pe”°/n,p/118%8 mh ;maybe
the same as Nageléb
. .Q..QQCOQ&'QO.Q.Q..COQOQQOO'o‘t.."l&d.ﬁﬂ‘i.'.&&. T RSSO SRPOCONEOOEDE 0N
7] 14,7 20,3 970 % 50 Csikai68 o Cu®P/n,2n/Sho mb;
Qooapcuoo.oooeoocoeanoo'aoaoonotnbooooqoc-oc-o-uogq-oocaeeoooeoeaouoooa
151] 13,700%t0,040 L 55 normalized to 919430 mb at

13,7&5io,040 827
13,770%0,040 866
13 795&0,040 o924
15 820-0,040 854
13, 845-0 o4o 891
13, 870:0 040 847
13,895to olo 863
13,920&0,040 882
13,950% og040 906
13,975:0,040 917
14 000%0,040 895
14e02510,040 %08
14 ,055k04040 882

5l 14,1 MeV following[77] /this
56 is a compilated value /;

57 CuzzocreaGS

Bt A E I R I B AR R B
\n
44]

14 o?Sto oio 854 £ 55
14, 1lono oo G119 X 59
14 13510,040 914 % 59
14, l6e+o o4o 916 t 59
14,210 0,040 912 Z 59
14 ,260%0,040 959 % 62
14 ,300t0,040 976 % 63
l4,360£o,o&5 907 % k9
14,k05%0,050 957 % 62
14. 445go 055 997 t o4

14,525 Oy 960 1055 L 69

14,585%0,065 959 % 62
14 67oto,o9o Q9] £ o4

8.0 SeeNBSIRSAGORrOEREBOSBOO OOQQGO...’.0.09'0‘.000‘&.0 SO LBO OO REOSOBEOTRES
B3if a7t 55 to A127/n,0/111,5%2 mb at

1446 87420,990 14,7 MeV;

14,5 *05980 for the other energies only

14 4 | ©05969 relative values are g Bn

43 £0,958 /see the comments abt A;? /3

14,2 *0 9&5

14,1 069952 Vonach68

14'0 . 009918

12549 *04907

13,8 °0,887

13,7 . e0,871

15,6 *0,856
.@..Q"’.O.‘OQQOOQQ'OGOOQ'O..OOGO..OO“‘G.OOQ.QO"OOD.C...ODCQ.‘Q'..‘.'
5] 14,7%t0,2 953 & 54 Crumpton69 abs.;cntde enniherade;br.rs=

”19g3~°’5 %5

0000000@0..000cto-csoopﬂooseoono:e'ooowoqooouo.ooa&oeaoaottotaoosaee.co
V65] 14,1%0,15 Q06 * 61 Bormann69 abse;

OB LV VOCORPRNETROIBUEDOEOBOEOERDICORORCIRINERCETNOPNEOETELOEPOOOOEPCOEIOIREESOCEOS®Q



Zinc ' 36

BOZnﬁ“

Refe Energy/MeV/ Cross Sect/mb/ Identife Comments
11] 14 ,5%0,35 224 * 19 Paul53 abs <35t edevestatacs

ael&ﬂaoetoovtouco#oﬁooe.edaeacoqooo-ooooot&gontsaooaah#atoqn..ocoaolncoﬂb

134] 1441%0,3 150 * %o Cohen56 taken from a curve

oooob&oocnncoo‘ooo.&oQ'oenceonDQOOOOoca‘aéooQoooaoooQo.o.eoalaooo--unocao
9] 34 14,1%0,15 119 18 Yasumi57  abse
xbc'@'!'ﬁaotecueaoqneoc-es.eﬁooneoaotooaanoogpboﬂoonnu.oqsop-euunoeooooﬁog
8] 1w 159 Rayburn58
Oaaoeaoco.e-on-oaota-ne.usooansso-apuooaooneo&nocanQot’@‘ﬁnoéeecgoﬂttvotu

15] ‘9] 14,8%0,9 251 * 50 Preiss6o to/see NiS8/;entde

Q..@ﬂ'QQQO.IOO!C”CQ@OOO.DOQOQ..ﬁ"@ﬁoﬁﬂl!ooBﬂ‘@ﬂ.ﬂ.aGQQOOOQODGQ‘OQ°QQQQO°

Bl 1] i;,&xa,) lza § lg ngrmglised %o }67 + 11
4,0%0,% o ¥ : mb at 14,4 MeV/Ray~
14,2005 170 * 15 Koehlerfo  ;1ne1/;baken from
15,6+o,) 250 & 25 curve ;chtde.betas;

R E-X 2 ateo:eaeouaaeoaooeaaon:.onaononovcolnvoeooooeows C BV PSSO B0

1 3}1] 1442043 167 £ 1% Rayburn6l to Cu-h,2n/503%37mbe

o2 OB 0.0.00&*000'GQGOI#&.QQCOQ0.00000DQGG&?..‘.QQ"QOQCQQ&GQ.QQQGOOQQG..

151 19] 14,0 120 % lo teken from curve in[Sh
14,5 180 % 15 small discrepancy be~
14,75 232 § 20 Gabbard6l  Ywwen|5]and |9] values @
15,0 2%0 T 15 in]! EIthe fourth energy
1345 95 % 15 15,3 instead of 15,¢

Q..CQOOQQOQ.0.0Q.Q.Q'OD06@'QGQOlQOQGQCOQBQOQQQOOGQRGDOQ.ﬁ&ﬂ‘.'ﬁﬁé'oﬂ.o.ﬂﬂ

pAﬂ 14,13%0,1 lo5 & 7 Cevolani62 abse.toteexpecsannihey,
15] 13 86:0,10 97 £ 7 ‘ to Cu %/ngan/and0u65
o 14,11%0,10 lo7 9 /Dy2n/0f probadbly Glo-
\ﬁj -4'14§)7+o 15 136 & 11 Weigold62 verGZ}n{&S}, energy

_ 14,5940,20 165 % 1% errors inferred from
191 - -w~14,77io,29 182 % 15 ' 48] 5|5/ data taken £ curv

a-coeaﬁoooe00-caooon«aoebooo»wc.cc¢goto-avocouunvqooonn-ooooeatuc.oo#&soe

|34 W,7 to,2 153 £ 36 Bramlitt63 see comments at 8¢

ENEYES RN

6‘..‘...&00..0’%00.’0.0QtﬂO‘QQOODQOQQGOQ.O.'ﬁOIQQOQ.‘OQ.I&OQQQ.Q..Q..G&QQ

\49‘\5] 13 2 0,3 45 * taken from curves
18] 41 Fou b lo2 * 13 Bormannt?
15,2 Fost 184 £ 20

Q.Q...QOD&QOU0&.&000.&0@.0!‘?@‘9&’.Q.G..QQ.OQb..‘4lOOGGQ..BZ.Q.DOOO..OQI.QQ

151 14,6 *o,l 200 ¥ 1% Csikai6hs to Cu®?/nen/541mb; &bdy;

0'.0.0..&0.0.000@.09.6.ne.hDGQOODOOQQ‘Q'.GOOQOEOQQOOQOQQQOQO‘QGQOOOOOOQQO

4] 13,8850, 24 114 £ 8 abse; from the 6-7%

: 14,05“0 25 137 % 1o egﬁors theistagistln
14 42 0,426 172 £ 12 ¢ error is about

14,61%0,26 196 % 14 Paulsents 17, |

14, 99~o 227 227 &£ 16

15,18%0,26 239 + 17
'20] 14,8 fo,l1 lo2 * 1o Mitra6? to Cub3/n,2n/530t05mb.
l.....‘."..o"ﬂ.&#QIOQQ..OO'OQ.OO...OQOO@OQ'OG.CGOQ.ODG. L2 2K 3 I N0 B Y S 3 BN N Y
{20] 1444 *0,3 150 * 12 Ranakumar68 to él /n, /6858 and

/n,p/looie mboe

0...60.600..‘00.'.000QC"QOOGOQ'.’G000"....&0‘&0..000‘0.C.Q.‘ODG.O.Q.Q.O
541 12,5 65 £ 20 taken f.curveserrsst.de
: 14,6 150 % 20 Shiokawsab8 ¢ 1 Jeast three measm

LA A A AR A Z R R RN ENERARERE RN EERREER N N NERENENE R ERNRENEENENENNXNENNFENE NN X RN ERENSEXER]

€

-



Zinc 3T

3oZn64

Refo Energy/leV/ Cross Sect/mb/ Identif.
77 4,7%0,3 225 * 25 Csikai68

Comments

to A127/n,o/117nb;
counted betas
.GDOOO.QO..O..'.O..ﬁ..’....‘.....B‘.6'...‘....0000.00.00‘..00........Q.Q.
65 14,1%0,15 131,1% 8,2 abs . jmore p01ntaexux
1 ] 14 +o s 15 208 1_10,8 Bormapn69 in c&rve with slope
similar to PaulsentsS

O PG BODOOOOOIVSEEEDOEIP DD EOEEEP ORI CEeI PR REGEPEOESEPOOREOINDOOPPRENIOIODPQEIOECNIRORD

66
5OZn

5] R 530 * Loo Wenusché? counted gammas

\9] 14,9 5%0 150 Hille62 the same 8S WenuschﬁZ’

O.Q‘Q..09..‘.9.....0...‘0’G.'OOQO"""—'0‘?".Qe‘..c'@o"".0'0.1“t?°°0'0&°nn

[?“] 14,9 s+ o Vonach68 privecommsin [65]

{10] 1,4%0,3 650 % 150 Ranakumar68 +o Al 7/n,/x/1'14£6mb

171 1443 550 * 87 Osikal68 to Cub5/n,2n/%4o0 mb

at 14,1lMeVientd. 37,

Fﬁ] 14,1%0,15 758 + 54 abss;taken from curve
14 8*0 »15 863 * 63 Bormanné9 except the 14,1 MeV
15, 4*0 215 %965 £ 6% value

OO DD EPPORNEBRODAS PR PN PO R PDREOCEIPTERESEROOEITIONGOIPIT RO CPIISEVDOEEOIOOBS

302n70/m+g/

177 14,7%0,3 1307 * 130 Csikai68 to A127/no/117ab.

' counted betas
(36] 14,7%0,3 son t 6o Kérolyi68 for o¥%57 m/
.Q...Qﬂﬁ.....00..6‘@..9000’..0.GIGOOQO0'COQ.‘.00..Q.ﬁﬁ..’.‘.l....‘.‘.‘.ﬂ
{1o] 14444043

oo * 4o Ranakumar68 for 6"/14 h/;to Fed6

/nyp/loot6 and A127/
n/114%6 mbe



Gallium 38

31Ga
Refe Energy/NeV/ Cross Sect/mb/ Identif. Comments
11] 14,5 35 552 * 166 Pauls3 abs.jstedevestatsce

[080000009s.o9.aoaooooc.ooo#o&.oaoCtooocoons’tn'd‘»oaaso.oneoaocc.opcoeoo
\9) AL 1089 Rayburn58
9:.0'0'.0005.0'w.otl!oo‘.aohocoocOoecoqabboo-va.00000-&:.0-0-0&...0.00900
(5119 144 % 0,3 923 £ %P0 Rayburn6l  to Cub3/n,2n/503437mb
(.0&0&0.0'00.000t¢0‘.'0"00GDlé..tl.lGGQQQQGOBOODGOQQBOQOQQ&Q'Q'.OQG...;.
?

39] 14,8 % 0,5 lo70 & 1lo7 EKhurana6l to Fe20/n,p/see Cr

@02 V0RO RPR DB NP LR AR ARG RS EE PPOBRPOOR RO SEREe PP ECCEIPRN DO EOTANCO PO EN SR OR

1] 14,13% 0,1 7;5 T o4 Cevolani62  absjbtobeexpees

113] 13,2 £ 0,2 388 * 66 "abse"/ Znb6/n,p/was
14,1 013 25 75 absolutely measured
14’8 0,2 1057 * 86 Bormemn63  .n3 used as a stand-
15, 0,43 look X 96 ' ard for this reaction,

Q*Qﬁ'&.&ﬁ.ﬂQ'G.OQOO’.CQDO.DQ..0.000..00.!Oﬁﬁ..’."ﬂ.‘&..@é%ﬂl.@.OO!OO.‘.

120] 14,8 % 0,1 98% & 150 Mitra6? to Cu®?/n,2n/530&25mb

GQGGQQ'QO0.0‘Q.QOQQ..Q.CD.OG..000......'.!0...Q0.0".@0...’0..‘Dﬁ".@‘.o

f78] 14 950 £ 95 Chatterjee6?

CROD2OCHSETPE OO FQROIPEDEP RPN PN EESARNORNCE DY CEODITOECO GO EPECCOOIOPESERE PSSRSO

177 14,7 £ 0,3 1088 % loo Csikai68 t& A127/n,p/73nb;deot.*

SO0 OOOP REDIEOLRERAPOADOSNGPE L POREN DS O RTOEBENPIEERLIBOEIENSOEIBESREEROEBOSPOIOS

1+ 141 H+

31Ga7l

1 14,5 X 0,35 700 % lo5 Pauls53 abgeistedevestatees

.Q..ﬁﬁ.‘c.'..‘.l"..o..0.0-0.0‘000.#.0.0!0.‘0..wl....'@ﬂ.ssl‘"Q.’l.C.‘ﬂ'

1391 14,8 £ 0,5 2180 % 218 Khurana6l  to Fe’°/n,p/see Cro©

V2T O QI G R R OO PN PO POI L NED O IR GROEN®DI PO LT OErPrss PG ROERNOENPREOAOOBEASIS el

171 14,7 * 0,3 961 t loo Csikai68 to 4127/n,p/73mb;detef?

X NN EEEEIEEERE R R W R WA I N I I I IS NI N S I 2N IR S AN R NN AV A S SR S S RE NN BB BN B B A B




e

39

Germanium
52Ge7°
Ref. Energy/MeV/ Cross Sect/mb/ Identif. Comment
11 | 14,5 & 0,35 666 % 233 Paul53 abse;stedevestatsee
9 ““5_2;“"“’"_‘"“é&;'_«}"Aé""'°°§;g,{>&;;§§"‘;;;°g'§£§@éi“é"
o T T Iam A 0,37 508" 45T Rayburmel | to 0n3/m,2n/Se3E57mb.

Oo.oc.ooooo¢o.oooo-.n.oooocso-Qmonooooooeoacocnoooo.oncao'?oa.ooooaoossob

9}15\ 13,83t o,lo0 509 * 15 to Al127/n $%/118%5 ,8mb

l4,olt o,lo 503 £ 15 at 14,68 Mev, values
14,31+ 0,13 607 I 18 at other energies see
14 ,50% 0,20 621 * 19 Prestwood6l in 9]Egd comuents
14,68t 0,26 ee4 X 20 at Ti*%awnd SeF
14,8%% 0,31 716 21
14,95t 0,36 681 ¥ 2o
;9 14,8 £ 0,5 1600 ¥ 240 Khurana6l to Feb6/n,p/see Cr-°
637 a4 ¥ 0,3 443 % 45 to Alé'?/n,oz/lwi?and.FeEG/n?p/

_______ loox6mb B _5 LkeV é% l;gj'dlslnx
a8 0,3 457845 Wood6?  To ATS7 andCu
___________ Soubyg ..2’%4]&9\5_0&119 dlsim;egx
Ton 4 0,2 6G8 4 150 ngi/and CueS/m,on/ ;cntd.
ang h.rade.branc re_o,35?0r
Ge®7ando,19forCu®+;finally pre~
sented, recommended 44744 5mbo

CQ.‘.FO‘..O“‘..Q.”'.O..QI..G...‘.'.."‘.QD..‘O.'O‘.O’OQQ"D0.0‘Q?Q@QQQ

76/m+g/
52Ge
1y 1445 2 0,35 1820 * 546 Paul53 absejstedevestatoce
B OB DD PO PO OB COIPOERNTED OO EPPOCTOC IO PN R OO EN 00O RPCEH I PP DES ISR QO RS ARG EN
39 14,8 £ 0,5 1200 % 240 Khurana6l  to Fe’©/n,p/see Cr>°
5] 14,8 1171 % 150 0 A1 /n, p/83%6mb;
o Mangal6? '3’"&'726:&151{113 00,62
10,08 were given
63 4 % 0,3 1236 % 120 counting gamma,B,=265 keV;0,11

Ehoton£g151nzegratlon,_ -
Wo0d6? conting betail,oo p 51nbemr”
for monitors see Ge/©

@9..00.'..Q.'Q.0.0.000Q.QOIQQQQ.’QQO...QOGOOOOQ.C‘GQ.DQ@OQOO.QOQOG‘R@QQO

et L e G gwe o

Inu" 20,3 Taiy™+ 289

160] 959*‘0.06 974239 /0,839%0,060/ abse;counted 265
15 64%0,08 lo2uat4l /o,784io,o)6/ keV gamma
iﬁ Z? Yo, og %g?iiig 50 gégto,oggf in/the bracket:the
Yo,o0 o] £0,40 6 “femyratio;counted
1408h%0,08 1123345 /o,B0Bto,058, OFUBUrad? .o iV eomma

la,59+o,o8 117847  /0,802%0,058/
14 ,86%0,09 1334153 /0,7)Ot0,05)/
14,96t0,lo 1428%57 [o,743t0,053/

EOPOOIDENP P ROROORNAPNATOEOOCRNEIATTEONIERIEIDOONGERNRNEBOEDEIIEOVOOGCODISES R D SD



40
Arsenino

75
35hS

Ref. Energy/He¥/ Cross Sect/mb/ Identif. Comments
11 14,5 % 0,35 545 + 158 Paul53 abs e jStedevestateeo

o 6] 14,013 0,10 EAE: 43 | to Ale?/n,olfof Prest—
TN T 14,31F 0,13 1113 * 45 i wood6l in{9} see also
14,68% 0,06 1149 T 49 Prostwood6l gonoon P b S88 28
14,93% 0,36 1127 * 45 Sch2;

r&ﬁé‘eoetoaecnoeqoosbosocaac.e@nao*oenmmuaceceaoooooo‘sve.wceﬁao.neaaeo.-
5l 18] 14,1 843 * 253 Granger6>  cntd.596and63okeV ¥~
QQQQ.%UGOOGQDOQQOGNneeqﬁaieeeznﬂ‘QO$ac‘}OOQQQ&QQOQot.'uosé?e.tfé&ﬁ’ﬁ.'eoﬁ
B8] 14,05%0,10 965 % 68 Hi1le66 to Al=!/n,o/value=?
14,750,410 1078 £ 73 B . ’
‘e@sncoeoeeaoeoooescq@@asepoqwonneooaneauaewiteaoatﬁoaoeooqo.sotoecaoopoa
1177 14,4 %o,3 1016 £ lo2 Cook67 cntd«596 and 635keV y-
—an-cdeweQcoannsqoovaeowﬂecobwaae-oﬂcouneovota@otea@oooeenaaiomeocnvoéoco
171 14,7 0,3 lo92 % 120 Ceikal6d %o Cub5/n,2n/97qmb.

BB BB COCPEHEVBPI AL PDERCOOCSTREROEE RO S ETAIRECED AL PEOANL T AL P ACIBPOCOOEENNIRE

i?@j - 13451%0,22 825 & 35 abse; ueasured gammas;
M aloko,27 1lold £ 65 data exist for more
14, 88%0,31 1109 £ 71 Bormammb8 o reies
15,62%0,33 1123 * 2

[67] 14,2 20,2 1170 & 117 Prasad69  Fo A127/n,0/115%5 mb;
o entd.596 keV ¥ 0,61
Y /disintegration

BEORLEVOEDRLELCORVELRODEO OO UNCEEO D OEOROAPOEGBITSERIVECRROECEQUETIAIOCPITEARRER GO



Selenium

Se74

Refs Energy/MeV/ Cross Sect/mb/ Identif. Comnents

for the 7 h Se’ 8
5] 14,4 * 0,3  38% % 3o Rayburn6l  to Cu®3/m,on/503%4%7 mb

LQ(;.G°0§.000.'D.0"*.00.0..00..‘.‘0..#’0"8ﬁﬁ0.0...'.’0"..‘..000..'...’.
e8] 1z,1 258 * 21 Bormenné6  cited in [68;f.more energe
681 14,4 * 0,2 293 + 29 Ra067 to Fe56/n,p/loot6 mb with
c 7 0,989 /disinte ;cntd.360
feV“Xudth.os99 /disintgre

LR E N NEEEREREREEEEREENEEENENNEREREENNEENSNEEEZEEN ISR I N RN A IR B N
ol 14,7 290t 2o Minetti6?  abs/2/
'oa@oooooqe»enotaaaacecoqoqunao-onao:oeno"oaaoaoonoaoé%eooooonaonoo0000
sy %9,71t 0412 ?éi,g* IZ,, todC% u{n,zg/of Santry66

4 17& o} 15 % s 3 . an aulsenbs5

15’02 :20 Slo:)+ llib for Aboud6S

15,22% 0,20 565,1t 9,0
POCPENPCTOEIQCIGORGEOEAEOPARPERSINDAGGOCTLORONOODERCIIROCHNIRCRAIPECICODRENOENEOD
To2! 14,7 420 % 44 Ivanenko69

RDPOE B W LSO LID ROV E NS OEO RGOS E RO SEDDE PO TOOEETAROOEDEDOE SRS DODOG NS00

for the 42 m Se’ ™
I5] 14,0 2 0,3 48,7 + 8,0 Rayburn6l  to Cub3/n,2n/503#37 mb.

ﬁ*ﬁﬂ@"‘.onlol.b.ﬂDOQ#.Q.ODQEPGRO.QQQO.B"Il00000QDOOOCQCQODO‘..‘Q.Q‘.Q
‘68 14,1 41,7 ¥ 4,6 Pormannb6 see above
_GQOO@QDQ&OQO.o».ﬂ!in.%0OQ900Q.evo.&'!i‘oo.sl@&ab@ﬂobﬂGQ90000.600000.00.0
687 1,4t 0,2 65 * 15 Rao67 to FeS6/n,p/see above;
cntd.anniherolyo /disint
ﬂ.ﬂ.‘@.ﬂﬁb.ee00.’"00'@000‘9’.&0@OOQQQO.IQ.OOGDDQOQ'CQ&SQ'O&G.OOQQ!..GO"’
ol 14,7 58c  * 6o Minetti67?  abs/%/
“9&000000060000'00QQQO“@QDGOOQQOOQ.OQOWOQOGO.ODWO.Q'.QQ&&QﬂOOOOQOCOOOQ‘.
64T %i’i%i 0, %g 6, g§ ’5§ see above
o} 5 ¥ 0,7
15,02i 0:20 ’55 + 0’56 for Aboudel
15,221 o420 4,89 * 0,27

OOQQOOQQOOO0'?000...&&000*00&.".0'0009.00'0’00!960..QQQQGOGQOOQOD&0.0Q

6
548e7

-y

138 14,05t 0,10  B45 %59 : to A1°7/n,a/value=?
PR 14T98% oMo ouk TEE Hille6o :
G N0 OPOC OO NP OCeCDOCOCEPPIDAOROD OO BIODOR0SEDTOOLBPCTDE RN CCGISOOGBORES PO
ol 14,7 1250 % 8o Minetti6?  abs/2/
68 14,4 F 042 808 * 81 Rao6? to /see at Se7ﬁl;cntd 280 and
4ol keV Jwith 0,25 and 0,12
X‘/dlglntegruilon respectively

ARG GERARPALTOOOEIOORCEEERRCTPLCIPRITIECOEDPICIOELEOERROOROORROTELsBPSOEI D



. 42
Selenium ‘

78m,
5435

Ref. Energy/VeV/ Cross Sec/mb/ Identif. Comments
[40] 14;2 738 % Lo Minettie?  abs/?/;18 s isomeric st

Q,'ﬂs"oOlag‘GQQD.%‘GQOQOQQOOQGQQ.#OI’GQOOODQlt&ﬂ‘.ﬂ&'ﬁ.iht.'oicoﬁﬁ‘s*sﬁa

Som
34Scf:
\5] 14,8 125 £ 1245 Mangal65 %o Al27/n,p/value=?;cntde

no&eoootwooaooioaooaghwlotoonsnoon-ono-oeoaoonetncouooc‘tnGOGQQQQ%uec

l40] %7 255 % 2o Minetti6?  abs/?/; 3,9 m isomeric ste

poeaaoecsoeao.oaoeocoaoavaouonooecrpooao--a-ao-oo-.noeonnltu?q‘owenmta.

\68 it * 0,2 680 % loo Rao67 to /see at Sel /;cnkd.06
keV § witho,078 gr/disin'bo

NQSEDDOE IR0 RO SIS FPCOBETOICEHBALDLEPOPEIROELERTEIOBOPNRTIDOCERAINEEPNTOPOIEOIPOERG

82
54Se

for the 18 m 8e818
(5] 14,8 £ loo Mengal65  to A127/n,p/

Yol 14,7 385 * 20 Minetti6?  abs/%/
QODOQQOQQDQIOﬂOQIDOOO‘0000000.'......QQOO.Q..‘...O!Q...O'.G LI B B N )
€8] 1,4 Lo, 225 45 Roo6? to /see at Se%‘/;cntda
2764290 keVY;0,014 Y /decay
RELO RO GEIDOO 0'.0.9'0000&00000.9&6‘9000Q'QQO....0.090.009%7‘....00""

(1261 14,8 * 0,5 3lo t 25 Hasan?72 to /aee Mo

GQ.GQ..O..'.QOQ’0.0“OQ‘.’.0000‘0000QQ!O&.DDO'.O.‘Q‘.‘QOOGGQO&ﬂﬂ.‘s!‘

. for the 57 m Se° i
[il] 14,5 T 0,35 >~1,>oo * 495 Paulb3 abse.j;stedevestatserror -
5] 14,8 1600 % 160 Mangal65 to A127/n,p/value=7;cutdey
Bol 14,7 lo77 £ 30 Winetti67  sbs/?/ |
[68] 14,4 £ 0,2 8 E 89 Rao67 to /see =k Se74/;cntd.
1o3 keV ;0,119 ¥/decay
ﬂ..@ﬁ"‘...QI.ﬁ.#h..kﬁ!ﬂ‘ﬂ..CQOQD&OOQQQDﬁODOQ‘O‘QGQ..OQQ."’D.Q.QG‘OO.G
\7] 12,45 1490 % 224 for ¢ ™'4Csikai68 to Al27/n,xt/117 @b at
: 14,1 MeVicntdesbetas
o2] 1,7 1870 % 250 Ivanenko69 Seég/n,zn/4398°/n y/s»eélm
QQOOOQQQ'I.‘ODQEIOOOK.GOQGO0Qﬂilwn.e.RQ.DOQOGOQQDOQO.D!QQOO.'QOQ"?OG‘
\}26] 14,8 £ 0,5 850 % So Hasan?72 to /see MoI2W/;

.0.300000..OO!’QQOOGO.G&GQQﬂ&'Q..QOGO.COOOD.CO...O.‘.OQCI.Q‘.QGO‘Q'OGO



Bromine 3

79
3557
Refo. Energy/MeV/ Cross Sec/mb/ Identif.  Comments
1] 14,5 £ 0,35 1141 * 285  Paul53 absejstedevestateesentde 3

. o
P R EE RN R EEEEE EEF Y Y Y EE E N I N W S an A B B A NS S S NN N R I B WY R R S N RE Y S N BN N N N NN R BN BN B AN AN N

19] 14 783 & 63 Rayburn59
5] 13,35 "6lo & 5o normalized to 835 mb at
) 14,1 815 X 50 Alford6o 14 4 MeV j;taken from
14,25 8%0 X 7o curve; counted beta
15,6 895 + &o
\g] 14,4 % 0,3 835 + 6% Rayburn6l to Cub3/n,2n/5034£37 mb
112 14,13t 0,1 793 & 48  Cevolani62 abs.;cntdeannihilation re.
B 14,1 1330 % 150 Carles63 b0 Cuéz/n,zn/5o§t55 mb
taken from curvei;cntdeannere

29. \é. 11;:8.1.;;3’.. ‘iééé.;.’és..c.‘cr - * .‘.C;gs';téo indepe;déét.n?.éa-
9] b] 14,8 * 0,1 1141 * 27  Grimeland®d _ i l.rirst cntde.beta,se-
cond cntdeannihere

BROOGOPODBOOOT P OE S PRI PERNCI PO ROILODPEEP O PN TSP TR GEsIEELES I EESISICETEPOEDIPRNRIOEOIEPCEES

o] - 13,%9% 0,06 765 18 abse;flux measured by
17,46% 0,08 821 18 associated alphas
13,86% 0,08 843 %6

14,02 0,08 868
14,16% 0,08 920 $o
14,35 0,08 933 ¥ 15
14,59 0,08 997 & 14
14,79% 0,09  1lol3 14
14,96t 0,10 1037 = 20
1177 1.4 fo,2 Ml Et 74 Raok8 cotd. 614 keV gammas

L2 203 BN B BE B R SN BE B B BN B BN 2 B BE- B RN A B NV K BN SRS I IR K AR B BT RY TR A I RE R R N BRI RN N B B R R I B BN O R -

12
Okumura6?

I+H 141+ Fe i+ 4 14

81
3SBr

for the 18 m Broos
91 [5] 14,2 £ 042 470 & 5o Fukuzawadl

Eﬂjﬁ] 14,6 € g»% HE7 &£ 29 svrohaléz Tto A1é7}£;i}ii5aﬁé'ﬁé§é
? /n,p/1lc mb.

QQ.Q...O........‘.'I..QUQO&.‘06..&‘0‘0.‘.0".I..GOQ'QO.QQ‘OO.R...‘.QQ“
i?Q[ 14,8 * 0,1 Loy + 36 Grimeland65 abs.;stedevestatoec.only
-QQQQ..Q...QO“O"@.‘QODOOQ.O.E.Q.‘000.0080OPQQ@QGOQCCQ'.OQQOQ’".OQQ..'
\_69] 14,7 2 290 t 25 Hinetti67  abs/?/:.cited im €4]

S COCRAOCRENIOPDEINCPIICO VIV OELATCRARPEIP DTGP IOS R OOELECARDSRANRGCES OO BOCOER DSOS



Bromine

81
35Br

Ref. IEnergy/lMeV/ Cross Sec/mb/ Identif. Comments

for the 18 m Broo8

6ol 1%,39%0,06 596 % 21 abs; flux measured by
15,51%0,07 48 & 18 asgociated aiphas
15,64E0,08 667 % 19
l;sueto 08 ol % 26

- Q (= Sty
§§§§g§g§g§ gég " %7 for 5 40kumurat?
14 ,5%k0,08 766 £ 24
4, 7380,08 762 & 20
14 ,86k0,09 814 % 22
14,960,100 806 % 26

@e@oqoaeeeoeeoeaqaeeeqcsmow:ecaseeoo&wwnssuesu&mea@aeaéea&oawtooeteht

r:W‘?l Ml X 0,2 391 & 39 Raot8 cutds 618 keV gammas

AKX OB QGATHOSNLTLBIETEB ORIV QL ERFOBETSEREOEENDEREEREEED D ORREPOERES PO SR

for the 444 h Broo®

Ly 14,5 £ 0,35 828 fle6 Paulb3 abssistatees ,Stedeve;entd
GOQQO‘QC’.GQ.ﬂ@#b@ﬁ@&‘cﬁ‘.aﬁdcﬁ@ﬁ@@ﬂ.’@&ﬁ"‘&QQQG’@&O.QOQPP‘O.Dﬂ@.’ﬂﬁ&@ﬁ
91 Bl a4 £ 0,3 752 & 72 Rayburn6l to Cubd/ng2n/502437 nb
KO?QQG%GQFQQ@090?ne'$t$?&a89¢oedGQGOQ@Qﬁ‘e@ﬁ%@ﬂéﬁ‘&ﬂ@a630@.00099090@90
19, 151 18,2 £ o042 5lo = 56 Pukuzawabl
efQosoooonoooep P ARV RSO BN EE LR DEE LR RGO ETED RO LR EORTP OO ORI OORDE LD
ol 5] 1.6 395 6lo % 93 Strohal62 to fsee at ¢4/
YGG @::»6ewooqv#anseoosavoeceaaesesoo¢ce¢@ew@ceccaeﬁeesueaqea&aaoee@we
331 5] 13,2 £ 043 615 & 8o to Ee56/nsb/va1:§ ,gﬁt&e
1ol & ol 720 L 8o 620 keV gammaj;taken from
14,6 % 0,3 755 & %o Bormann62 curve;for more energles
154 X 0,3 8co t %0 up to 19,4 MeV
(Q{f'DQQOGDQﬁEEQQ#QQQﬁﬁﬂﬂneﬂﬁbeaQQOQ»QQQGOQQGGQGGGQQQQOQQOQG“QQGRO.QOD
129/ 14,8 ¥ 0,1 760 % 15 Grimeland65 absj;stabsesjentde. (3
@eﬁ@aatmonsaﬁvea@ceaa;onoe»&aee-tooaaneeoooavaowsoa@oeooaene-aeaaaass
= 14,772 o * 4o Minetti67  abs/?/icited in [69]
l@@ﬂt’ﬁ%a@ﬁﬁ&ﬂ’@e“%ﬁﬁﬁewDaﬁOﬁQQQﬂ@e.OOQQC#&ﬂ‘QQQQQQQGQQQQQea.o.g.oqao@
5o 1%439%0,06 0,625%0,036 abse jmeasured 62¢ keV
15351i0?o? éﬁiio 056 - gamma

13,648%0,08 o GBbxo o34

EJQBGiQQQB o,&ﬁ%&c 051

4 427%0,08 0464 5%0,042 Ay

14 ,4%%0, 08 a,6§2i93029 OrnngKQmura67
14,59+0308 0 63740,034

14 373%0,08 0,638%0,029

14 ,86%0,09 og6§5¢o 028

14 96*0,10 0,626%0,034

e &y
~ aﬂ@ﬁ&ﬁﬁn@&swea‘&QllaeﬁQQGGOQ@¢0Q$a.ﬁ0'9&9’030¢9060GOQGQQQ‘Q'QG@QO

Lu?] ot £0,2 737 & 74 Rao68 cntds 618 keV gammas

% #
ea 4 e opeea@etes@eOteaaoetn»eaooaooeooneqeémaaesoeoessqeonoanaeoooemo



Krypton
78
e
Ref« Energy/Me¥/ Cross Sec/mb/ Identif.  Comments
[70"{ 1444 0,3 245 % 20 Kondaiah68 to Fe”©/n,p/lookémdb for[ 847
127} ' k¥eV with 0,9867 /decayg]
( 4 ' cntde 151 kerva‘bhO,?‘) y/dec

OO NSO HOPRNES ROV POELEPROPAN S EeERIOIRQISVTO RN OGO N OSSP ECEONECO OGS Ge o

117 14,4 % 0,2 721 % So Kondaiah68a cites a paper of Konda...ah and
Fink different from [’70

C OO PPN PPR S NSO PBO O TS PPCOONROE RGOSR OSNOLN 0D ESe LRI RO NEDS ST DEDOR

6Kr8o/m+g/

P4+ 1 W

i70] 14,4 * 0,3 8lo X 60 Kondaiah68 to /see at Kr78/and to A1°7
B??ir /n,o(/ll&"’Gmb,cntd 398 keV Y
4 with 04,0772 X‘/decay,ll?l c%tes
809%4o mb/see also at Kr/<
70] 14,4 % 0,3 415%50 for @ Kondaiah68 to 33_28/n,p/252x15mb gor{1780
' keVy with ,ooa’/uecay] sentad .
127 keV 5017 eites3l5E30mb

CROCOD O QORI RIEITOOEORNEREP PP RNOIRNPOERORBONOTNOTRENOEO NSO PO CEEBIOEDOEPRGD D

8om
3657
[70] 1444 % 0,3 160 % 15 Kondsiah68 to 31?8/1- yD/see above;185 ke&a
- de‘tectea, [11’7] citeslsst

QO BAC2D OB ER LN EL N AR DN PSD RO AO G PR BCDEGEBERORPIPOEIATEOOORLEPNOEFEDY

361"

[70] 14,4 X 04,3 350 % 35 ' Kondaish68 %o Fe2%/n,p/sec above;cntde
150 kth with o,??f/uecay,
[117] cites 246 X 25 mbe

PROHFBOCRIEDOEOO0EDDISBIOECRYTOC SIS IOELP O ERPOOR PRGOSO PTRORTOLIOOEOPETOEEr



Rubidium 46

85
37Rb

Refe Bnergy/lieV/ Cross Sec/mb/ Identif. Comments
£ox the 21 m RbEHM 4 33 a4 RLOHE

(5] {78 13 1170 & 230 taken from curve; the-#
c 13,9 1450 & 2%0 Teweso0o 20 % error given in|[78/

14,45 1870 £ 380

6] 9] 13,40£0,20 1099 % 55 to /see at Ge70,Ti%6/;
13, 68%0,%0 13256 % 28 G- does not cog&gln the
4,090,100 1847 2 72 - - decay of Rb by Belo3
14,50%0,00 1498 & 75  TreStWOOdbl oo Yed bofgoi for ’
14,680,260 1520 £ Y6 errors see Sc’
RS 81..0,51 15%0 k77

5] 14,7 120 £ 70 Rieder65 %o Al27/m/117mbjentd.y

169] 1447 1682 & 222  Minetti68 abs/%/

[77 1347 830 & 125 CsikaitB  to Alé /nsqyll?mb at 1&,

MeVi;counbed betas
[56] %5,5120522 a§7 + 71 abs.; detected gammas
L,l0t0,27 937 & 58
14,88%0,51  1ign £ Gy Bormenned
15,62%0,53 1170 £ 93

177 14,4 *o,2 478 £ 48 forg ™ Ra06S cntde250 and 464 keV ¥ j

a.oa&oeootoloiaootnao.oco.onﬁoowuianoeaavwoaocuaeneoao»‘a@caaqycoeae

141+

for the %3 a RpHE

19} 15] 14,633»% 687 ¥ 74  Strohalé? to ALR7/n,a/115 and FeS6
¥ /nyp/11lo mbjaccords to [69]
this is g9 ;
j§6] 13,51%0,22  6lo * 68 T abs.;for ao77A10; Blud
1iilo%0,27 623 * 54 Bormanneg 213 574%28; 3931298k the
14,88*0 21 8oo £ 9o > same energies
15,62%0433 777 t 89

PO LB PO BN DTN EODESCEPERETE GNP EESCREOD B GE BRSSO OCOTEREE QO RE EE OO

69] 14,7 756 % 161  Minetti68 abs/?/3;07=926%61 mb
[117] 1444 *o,2 410 E 41 Rao068  cnbd. 880 keV gammas
(13517 4,17 """ 0780, 05 Por svs Kneissi6d

FRROICEOICRAINNEEOR R RN RL OB DOTTOSELI SRR OIOEPROOREANCEOIEP PO OO E RIS LD EA



A7
Rubidium

ay
370

Réf. Energy/leV/ Cross Sec/mb/ Iden’t;if_. Comuents

for the 1 m Rb®OM 4 19 @ RLOCE

151 (78] 13 1760 £ %50 taken from curve; the &

715,85 2080 t 420 Tewesbto 20 % error given in[78] ;
14,5 24%0 & 490 counted gammas ‘

€] 19] 12,40%0,20 1056 * 5% to /see at Ge”0,1i46/;
1%4,69%0,10 1107 % 55 (’ does not cog' gin the
14,09%0,10 1170 £ 59 Prestwooasl  aecay of Rb by Ee

14 ,50%0,20 1211 £ ¢©1 Cejcounted betia,g;
14 ,68%0,426 119 * 6o for errors see Sc¥7;
14,810,351 1191 ¥ 6o

(5] 14,05 1790 * l4o Rieder6s to A127/n¢X/127mb at
14,7 1550 * 150 14 ,05MeV and 117 mb at

14,7 leVicntd. ganmas

77 13,1 1290 * 194  Csikai68 to A127/n,/117 mb at

14,1 NeVicntdebetas

P00 PIROAOON B LN PO OS POES®RAEOOOPePRESSRPOCIOEERBREEOENEAORPIGENICGCNTCEPIEOISTLIRIEETTEED

{69] 4,7 2551 * %50 Minetti68 abs/?/
11171 14,4 %o,2 97% & 97 Rao68 cntd.1o078 keV gammas

P00 COO B 0SB OE®P N CED G EN ®SEGO RSSO 0000 EEEOEEEROOCOE SEPOEENOS®DPRIIOETE

for the 19 a RbOOB
5] [9o] 14,6 328 835 * 136  Strohalé2 to /see at RbSI5/; accord
' to |69 this isp™4;
1691 14,7 - 1619 % 250  Minetti68 abs/?/;0 =9%2%150 mb;

"..Q..‘....Q'Oﬁv..Ol‘.C...Q.SQQ.QQ..'D.-0‘0.QOO.Q.‘ﬁ'00(\000.0..‘..0.00



8
Strontium /

55T

Ref. Energy/NeV/ Cross Sec/mb/ Identif. Comments

1;91 14,8 £0,5 1770 % 180  Khuranabl to Fe?9/n,p/126 mb'tctoeo

16‘t9j 1)55)i0,25 7Ly 75546 to /sce at Gel©,
13,40%0,20 84, 3.5 counte & bet °°1or errors .
15,69*0,10 lll,lt5,6 see S¢ 5 .

13,88, s10 115,9%5.8

14 o,-oslo In2,4%7,1 Prestwoodol
14991 0413 14999i?s5 -
14 )0+o,2o 171,758,6 '
14,68t0,26 176,8%8,8 :

4 99i0356 18046%9,0

9’0@"'99@.090 ® O RN P RAE LD L ODO S ERCOENGOREC POD R LEEENOES PN L EE- 2R N BE 3R NE SN B
1’”&5} i 6~o % 280 F 50 Strohale?2 +to /see at Rb84g/ ibotece

Ooe_isaa.lesaenotooooet.noc‘eooaoa-obcaoﬁoc.o&aceptme.naqatcce(auaeco

|
}9} 14,2 40 % 8o Poularikas62 privecommein[9]

SR Ao ECOLON PO NITEIIQLEORREDIOEQO RPIRLRCIOFIRO RN OO EIOAIATBOIQABrOGRESERTEDO RS

86

385T
for the 65 d Srio8

Ikl 14,1 680 t 109 Minzer6l to A127/n,0/116 mbe;cntd.
: gemmuas; tote.error
19] 151 14,6 09% 280 ¥ 1o Strohalé? to /see RbSIE/jcntdey s

OQQQOQOOOD.OGOQOOQQWQ000(&8‘QbOOQbQOQQQcDGuQQG‘QQDOQQQQ!AOOOQQDGB.OQG

15} %2,35 | Sgg x 50 2 forsd+86%T Riederes t@ A127/n /117 ot ©

14 ,7and12 bati14 , o5Mel

eﬂe.uoo...nona#aosoeel’.nocaéﬂo0&.0»000.0toocn.Qa.ué.n.!cuutwun-v't

171 14,7 570 & 86 Ceikai68  to CubS/n,on/OMo at 14,1 )
‘ MeV; cnbd. annihe rade

lﬁo 14,7 910 £ 8o Minettie8 abs/?/

09§DDOI.°'Q.000.9.0’QOOQQQ.QQOOUOOSC‘Q..G‘bﬂﬂ090’00.’..‘OOO.QQFOOQ.UUQ

Ll



Strountium
.06
38°F
Refe Energy/MeV/ Cross Sec/mb/ Identifs Comments

for the 7o m Sroom . .
e} 14,1 21t 8 linzer6l  to /see at Srto6/

QQ'O.Q.‘OQQ. LR A I B K I B BN N BT A ) LA I B Y B B L N B B R I N R N B A B R N R IR N NN N N R
Ol 5] 14,6315 z12'% 50 Strohal62 o /see at RbS5E/
.‘Uc'.‘.'ﬁ9.0".'..9QDI....QO.'IQ.'..Q'.O‘Ql“.....‘.ﬁb“‘.Q‘OQ.'.".O

151 14,7 246 * 12 Rieder65 to Al2 7/n,3/117 mb.

\69\ 14,7 222 + 25 liinetti6e8  abs/7/

QO'...QO.QO".QDQD.0.0.QQ.o’lp.b'.'&QQOlQQo6.l..ﬁ...'QQQQQOOOQCDQOGDQQ

LR B B 2N LN B BN N

3857

‘ET 14,8 45 Branlittol
Iﬁ.cc’....uo-02300000'00‘Oa..o.ocoa.‘oquetooeavﬁvoeno‘.q.»;nsgevoalloa

U1 15] 14485375 215 * 24 Strohal62 - to /see at Rb

000“0.‘.0.0&OO....'.QB.Q..“‘..QC.'."OOQ.QOQ.Q'O'OQ.OOQ....G...Gﬁ..ﬁ

137 12,640,2 lo6 X 8 v abs.; for more energies
1%, ?*o,g le5 * 12 up to 19,6 lieV;
14,1%0,3 213 % 12 Bormann6s
15 2+o,5 o4 * 19
1620%0:3 48 * 19

O PP e LOoROOVDORSSEeserds L 0RO EROESSDIER e e RARER NS LR 0RO N

1691 14,7 365 * %0 linetti68  abs/?/



Yttrium
¥39
39
Ref.  Bnorgy/MeV/  Cross Sec/mb/ Idenbif. Comments
19]15] 12,8 oho £ 48 taken from curve; the &
B %é,o 3%0 £ 66 20 % error glven ini?8]§
%% 585 £ 117 Tewes6o counted gamnas
14,6 ggé * %éz
15,1 lood% & 2

QQO@'OO?QOCQO‘l.’l.QOOQQQBQ.QCG..*QOQOO@&O90¢OICOIé‘?’Q&Q.ﬂ.'..O.QOQFQ

%
[ 1,1 540 8o linzer6l to AL=7/n,d/116 mb;icntdey”
L] ’ﬁp”%ﬁD.gﬁb...-.‘."‘ﬂ#hﬁ&OGQOOQQQOQ6@0'!0@0.”9.’.""85"9'0..0 .

15] 14,6299 su2 £ 58 Strohal62 to /see at Rb®’8/;cntd.y

%

GI'G cevoeode v G P ER e ODESE DY REEERD ISR D PEY AN OSE ST TEPREOE DSOS

[j 14,8 1130 * 300 Hudsoné2 taken from curve

.'ﬂ”Q#QQ@D‘OO.O‘ﬁ.ﬂO..O!@e'ﬂo“no.";0903'%QQQOOQQDQQIQQQOQ.EOO..OBOQ"Q

8151 14 1350 % 338 Granger6?  taken f.curve;jcntd.9o8keVy

Qj&.p.c&oso.‘ﬁoocno.oounliwQoonneosnla.ch-'lsa0onqeeawqoatcocﬁgetoaoowoo

15] 14,05 915 £ 45 Riedercs O /see at Sr®%/;jteken
1447 1020 £ 50 from curve;cntd.gammas

lolo £ 150

OQB.QGDG‘...Q.-Q.QQCQO#‘Q.O0.0QQC«QGO';thoC.OOcé'?.’QQCOOOOGOOODD.

(15,0

Csikale8 to Al1<//npf117 mb ab

14,1 Mcv,cntda 899 keV X

LA A NN R EE R R AR EEEEEEEE N R RS R E R BN EREE NI RN RN EEERE AR NN ERERENENERENERENEEESERER/

61

13,33%0,23
1)a40io 20
¢3,52 0,15

13,690,110
13 88Lo,lo
¥ olto,lo
1& nQ o) lo
¢# 50 0 20
4, 68 0,26
14, 81 0431
14 95+07)6

8,200,411
8,74%0 44
8 65+o 45
lo,54~ ,69
10,70&0 S4
lz,olno,Go
11 9610 60
1%, 17_0 66
15, 46+ 05
13, 74%0,,69
14 16*0,?1
1)35910970

arbitrarily normalized!

/t/ Prestwoodfl

GQGQ.OG.#eQanQQDOQOOO.O!OQoaqceo&aoooboonaotOOQQQDOOno ga..oe‘auooooe

[2a]

14,1 *o,2

825 % 32

Mathere9 gee at U

@"@‘.QQOOOQOOOQOQO‘QO.IOOGOQ.OOQQO’0908‘-&&&&&...OQ.OQGQQ....QQOQ'OQCQ

jnonactivationt

LY



51

Zirconium
7. J0
40211‘
Ref. Energy/lleV/ Cross Sec/mb/ Identif. Comments
for the 4,2 m Zro7%4 78 h zr°78 |
91 15] , cntde 588 and 915 keV
169; 14,1 sy * oo Reed6o gammas; A ¥=470£22 nb;
6 13,40k0,20 398 % 12 to /see ab GelO,mitb/;
1_),51..0 15 457 F 14 counted betas;for errors
13,690,410 527 ® 16 see Sc¢
13, 88“"0 lo 585 % 18
14, ol"’o lo ool £ 18 -
14 09%o, lo - BR3 * 19 for 6’ 9%%0° Prestwood6bl
1431%0013 716 % 2
14,50%0,20 768 & 25
14 08“'0 26 822 £ 25
14 81+o,31 838 + 25
14,9;$o,36 856 * 2G
97 [6]  1u4% +0,5 677 % 51 Rayburn6l  to Cub3/m,2n/503L37umb

entde annihe gammas

697 . 14,6 40,2 Soo % 76 Strohalé?  to /see RbEOE/jentdey ;

19715] 092 acoord. to|9this is @’E}
and tog_ﬂ 589255 ™

5 14 05 ‘0 ééo ié;OOG'O’.....‘GOQ.."Q‘%(‘)‘}:é;‘é;éé};;é{;}ﬂg;d

: ‘( 1u ?_7 g o + o for 6492% Riederss ganmas

17] 15,1 8oo & 6o Csikai68 to Caé /n 2n/%4omb a'b

14,1 MeV; cntd, 511land
v 915 keV gammas
169:( lLr o7 953 £ 9O Minetti68  abs/?/; o¥=762+82 mb
o 18,57%0,12 596,5% 4,4 cub5/n,on/0f Santry6e
14 20:!:0,20 . 677 50"“"’ 2D d.no. Paulsent5;
14.56%0,11 75942% 5.8 Abouds9 only staristicaggrrnw»
T4, 86to 14 815,7%15,5 are given
15, “l4to, 313 u8),54‘ 440
{109} 14 44 _:t 0,5 652 % 31 Iu7o to Fe56/n§p/’loot6 mb; err.con-
' tains ~v1% stabeceand does not
contemonitor err;forsdglo keV
¥ with 99% branchar,/osel IO ey
was usedjsee also ab g™;
Daona.oo.eseotegooaoa!a‘nwoeeooaoqooa&ocucte&naoboae:s«o.aaaaooaaana@m
[2109] | 750 * 50 cited inllo9]for the 14-15 LeV
region without name

B QD LB G000 DEE OO OOEH NP G LN EROLEDOO L RN O PDH R ETECRI O IRYEROE O NPF TN ER



Zirconium

0 J0
nooT

Refe Energy/leV/ Cross Sec/mb/ Identif- Comments

| for the 4,2 m Zzoom |
[g?? 69'{ 14,1 7t 3 Reedbo entd. «588 keV gammas .
7.

[11] {97 14,5%0,35 =79,8% 4o Paul53 abs .« ;8L ataeo .
_\900(000000900000'e.ﬂ""."eDOOQQQGOQOBQDlGQQﬁQI.QQSGGOQGQGQQOO@GGECGQ?QO‘Q
19] 14,7 84 Povlarikas62 privscomme inf9]
,Qtaa‘-QQ’GGOGDQQG!QQB‘OQOQODQGQGQHGGeQOOQﬂﬁ@ﬂ&ﬁ@@:t"te905‘905810606#86089:
|34] o7 1,700,284 £ 12 Bramlitt6? to Cubl/n,2n/value=7;
cnbd. beta and gamma
®E OO ROE RO PO BONEDDILECOIEROEROHDEHEE N AN ET O RSO P-QSOE‘#‘GQQ»&VOD!Q@BQ
1’57\ 14,8 168 * 12 Mangale? to &12"!11,}?/85:&6 mbimeasds
- I ¥ g ™4 =0,7220 ;085083 435
2P OO DD IE SN RLROSEODTEER IS RREONE IR RS eR LN SR R I N BN B -
15} 14,7 w2t o Riederts to Alé‘?fngzx/ll‘? mb
o] 14,7 191 % 15 Minetti68  abs/?/
ﬁQQﬂ'HVQSQ'QO._0OQGOO‘Q’EQO!@OQ.O.GQ.@&BQQGQ‘Beﬁﬁé&@O:;GOOAGOQQQQOQQGIOQGG
[6%]  13,57%0,12  7,91%0,29 to Qudo/n,2n/o0f Sentry&6
14,20%20420  4,48%0,15 g and Paulsen65;only
14,56%20,11  4,52%0,14 for 0/ "Aboud69 statistical errors are
14,860,114  4448%0,18 given
15,18%0,1%  3,98%0,12
oeﬂwoobec’owwo.&ecycaoe.a906»000&90#&5:&00&’. 6"’IGOQGCOQGQQQ&GDQI’D""'QQ'.
[109] 4 ko3 70:s5% 5,6 Iun70 to Fe5 /0,p/1oot6 mb;cntd.588 keV
gammas with 94% branching »-"_
/ 0408 ICCe/3see also atg ™3

B RPODOCHERTILPES DGO BINEARCE SO0 ECLEEdAEBIDATEANDSEDTIRPHNDFEOE RS T ePRESE ST

96
40%%

[109] 14,4 x0,3 1456t 8o In70 to Pe?®/n,p/look6 mbjentde 724
and 756 keV gammas with branche
Te 43,1 and 55,5 %, reggectiwly
see ﬁso comment at Zr

LR S R EREREN-ENEEEEEAE BN EEEREERE RN NN R EE RN RN SN RN AN R ENEERNEEEEE RS S N



: 23
Wiobium

9%n
L

&
Fa
{w
&
2\
2
.
(@]
~
O
n
[én]

Sec/mb/ Identife. Comments

73 taken from curve;cntd.gamma;

[3}}9} 1% 565
‘ 77 the 20 % error is supposed

13,9 285

+
o+
14 g0 7295 & 79 Tewesbto following other Tewesg rg
1446 4lo t 82 Yg%ts /see eege ak Rb 5987
15,1 42o * &4
9] 18] 14,5 560 L 62 Glagolevbl to Cu65/n,2n/620#40 mbscntd.

G40 keVr,m 5 4.7 MeV is
written instead Q% 14,5

QQOR@Q.O.U‘....OOOOIOQ.'OC.QS.O.'.t.ho...bt0&IQ279.60‘00GDOOQOGOOQO'Q
-

14,1 4%0 + 70 Minzer6l  to AL“//n,0/116 mb.;totecs
~15 2560 tl2o Alforaé? to Cuég/n,an/BSG mbe;

‘DQQDOQOIQOO&.OQBOQOOQOvOOQBOGGQ.Q.CO.@O.OQQQQO&OQOQ@O00039.‘00‘@

5] 14,5 *0,9 499 & 91 Bramlitt62 to Cub3/m,2n/55 ss
2n/954%1%0 and Al /ngxfIIQ
+7 mbi;totees;probable error!

o]
178
19]

B
T
b
L]
T
L

‘OQQQSOOOD..‘ ‘..QOO“QOOOHQ..0.0'.G'Q‘OQ.Q.'DG&‘G#QG@QQS DOOOOO’&EOC.

197 15] 14,6 281851874 18 Strohalé2 to /see ab RbS2E/; in|9[this
- is assigned to & non—existin

half-life

O O0ORNBPELEOEGCOHEN QOO GOSN B D ED TEDEST O OO B EDIPO S *ASEELHGEEDOECPOGEODESCE T > H " 0" R eSO ERSN

151 14,05 4%0 * 25 . to /see . ab Srség/;ontdo :

- 14,7 465 + 25 Riederts , ;XN

CBOPNTOTOCREEODROTOORYOPROINTORNNDDEADIFOTOPIERNRPOCIOORENCOICE ORI RETEIOB QO

78] ~15 Loo % 20 Western66

1;09? 1,4 To,3 578 + %o In70 to /see at ng /icntde 934 geV'g

with 99 % brere.;see also Zr/°

OoonoooanoaQo‘eotclbnobseoooao.auntoocoaovooce.o-oeooaooeaoo'ooaooeoaooo

\116] 13,79%0,23 428 * 22 absejtime of £light; measd.
14305*0 25 423 + 21 from 12,62 to 19,59 MeV;
14,420,026 422 T 21 Paulsen70  proton recoil teiescope
14 71*0 o 421 o)
¢5309 o,Zb 420 %t 21

9?'000‘9@6ﬂ.otl@o’ﬂﬂﬂ.@ﬁﬁ..0.‘.‘6‘0“.0&‘3@.0.6600.oa”‘l&.’.ﬁ‘.ﬂﬂt&l.ﬂ..
67 1,940”0,20 17,99~ 290 arbitrarily normalized!

- 172,69%0,10 lg ol+o s 90

14 30110, lo 18443%0,92 . :

14350+09a0 18,46+o,92

14,68%0,26 18,2070,91

PO AP T 2N IS BCOBEODIREBACEEE ORI PR ODPOGCE® FNRODCOROECOCDOOF+EOLOERNEBLETICROEe S



Molybdenun 54

42M092/m+g/
Refs EnergyMeV/ Cross Sec/mb/ Identife Comnments

[5]19] 14,25%0,25 3lo % 87 Brolley52  counted betas;for 14,5MeV inft
‘*ee*eﬁowﬁoenbaaoaoaaoocoooestq-qeo.ﬁoe9ooostovequooocoo..oonot'nwotawoO
2] 14,5 £0,35 190 % 29 Pauls53 abse;sbatecs;ontds betas

BB ERPOOREPEO0ICRECEPEC OO RS NS EESE S E RO CERD RS ETPTI LD G R ERAN SV SRS

[9] 15] 14,1 %0,15 132 £ 21 Yasumi5? abs s ;counted betas

G RD O P DODOE EREOCH BSEREOOHEA NG VLN NP e TE SR EETE RS SHHTH S @ T &R I PIEDD PR TQE QLA ESDD
Lﬂ 14 188 Rayburns8  to Cu.é‘z/n,2n/500 mb; annerada
06!&5’3@!%.&0‘0OOO.'@Q'QOO"Q.Q.GGQGGDQCQ‘Q'QO”“‘P00'0000“@‘!‘?0‘&9&&?9.
19115] 1444 $0,3 211 % 16 Rayburnél  to Cub3/n,2n/503%£37 mb;annere
(Q;QQfQQQQQQQEO !QQOOQRQ’OQO.'.OOQQQCOe(‘I!QOQQOOQ..‘.&’.ﬂst?.DQ.Q‘Q.QGGO
97 15] 14,6 i‘é;‘z 315 * 35 Strohal62 %o /see at Rb°78/;cntd. fandy
T e PGNP 0.0.ﬁ..aﬂpﬂtlOQQOD'@DQQQOGOOOQbﬁ.l.'.l'qﬁthi@..@DQQDQGOOQ‘
‘13] 14,7 198 * 40 Poularikas62 the sdme as Bramlitt63 2
S RORNFON RSSO RS EN P LRVDOECTDTER DT LR PEETCOEENEO TR OTADEON P RPN ESOHR TS EDS S
] 14,13%0,1 106 & 7,5 Cevolani6? abs.;jcounted annihe rad-
[.6&‘ P CI LN OO NROORI LN 0..Qt.ooe.!.i.?'9.’\00a‘Q..é?."ﬁ00.0’9..“@.00'9"
154 1447 198 I 4o Bramlitt6? to Ale//n,o/114 mbs
CQ‘OOD.G‘GQQQOQQCOOQIOOQO’l..ﬁ.ﬂ.@l"ﬁ"‘vQ‘QOGQOGQSQGOGQOOO&Q‘QGQD..GG.GDD
151 156} 14,8 159 % 16 for §$Bacsd65 counted betas
AQ‘?Q@_?QO.‘D..QQ.QJO'O‘Q.G!Q’.ﬂQwﬁQQOGO*QOOQQQ..'Q‘Q ?GGOQQ..BQQOOCOQOHCOGG
5] 17] 13,96 120 to Cu’’/n,2n/S4o mb at 14,7
14,00 125 _ MeVi;cntde beta and apnnihil.

14,06 133 gamma ;in (5] this is assigned
14411 1%0 to 6%, while in|\7[too™%;
14,16 127 the errors are of the same

14,21 138 magnitude as in the 14,60
14,26 146 MeV case
14,31 151 s
14,56 153 Csikai6s
14,41 157
14 08 155
14451 161
14,56 166
14,60t0,1 175 % lo
14,66 168
1,71 168
691 14,877/ 256 T 27 Prasad6? %2205 * 25 mb;
1‘77} 1441%0,2 | 158%5 for 5% Cuzzocreab? £0 Cuéé/n 2n/919%%0 and Cu6~’
/n,2n/469%10 mbjentd.betas;
9] 14,7 163¥12 for 3 Minettl68  abs/?/;cntds (37 with ber.=04%

15 14,7 %o 222410 - v e _ .
l ] 14:8 4.0§ 227310 for 8% Crumptons9 abs.j;entdeanniherad.with bre.

=0g5 Te=O4%smetastable stenot obs
“OﬁQ’QOQGQQOQQQﬂ..-’I.Q'ﬁ.eﬁﬂﬁﬁcﬁﬂ.ﬂﬁﬂﬂﬂ'Q.D.@QP"‘*9"“0..'0."“9'9“'.33...9
Xéi{( 13,560,113 lo2,0%2,0 to 01165/n§2n/ of Santryte
14,18%0,15 150,7%2,3 and Paulsen65;only statisti~
14,6%480,11 156,3%1,5 Aboud69 cal errors are gliven
14,8540417 201,5%2,6
15,05%0,20 232,2%3,3
D@ SO B QO EEL D EMEDPIDEDE P CEL DN REE SO RS S e ”> O NP G PR EEEEDN O e rIO O
Lo9] 14,4 %o,5 217 % 18 Lu7o to /sce 2190/imeasd.:odfm =12,450,6
B‘.ﬁﬂ.ﬂ’b*eﬁ.&@ﬂ’ﬁ.@ﬂE.Q‘l"!ﬁ?@?@"9.."0.'30Qﬂ&ﬁﬁgﬁ‘ﬂﬂa’.o"aﬁ‘o'.'.‘9

[126] 14,8 0,5 232 % 16 Hasan72 to /see Mo’/ 5i=112 % 14 mb;

qeeeaosecaaeeeeas.a-eoﬁetooeo¢o;cooﬁeegonaneewqooosececeaoeuoocooyoaeoee
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55
Lielybdenum

92

1.0
02"

Refe.  Energy/ileV/ Cross Sec/mb/ Identif. Comments

for the 65 s koJil :
f5} Lél 14,8 15 % 1,5 Bacsd65 measd. & Yo =lo,6%0,3

C AP v a0POERAEP N0 O EASRSEOCE ENOOGBEDEOENILE RO EBH OO0GES 80003 POBIE60NISAINSICEOERDI OO
Y ¥

69 14,8/7/ 51 %+ 1o Prasadb?
@9? 14,7 7 & 2 Kinevti68 abs/?/0,658 eV f was cnbde
- Vlth.bTOTGMSZ % /0, 055 ICCe/

PO ER RPN OSSP PEP O LSOO BT ELE B S DS O R LSRN IE R DD SO TET DO SN

e

r

KA— 13,72%0,10 68,92+7,06 to /see at Mogé? / only
14 ,08%0,06 7 90*0 65 stabistical errors are
L4, %£0, 111 1)2 6*0 62 &or‘?&¢WAboudb9 given
14,78%0,16 9,75 +o $ 56
15,0 5+o,2o 89(0 tospo
po9 iy 40,3 16,2 % 1,2 Iu7o to 8 ulagfn p/f252%15 mb,cntd.
658 keV X'\Jlth broramSS pio)
/o 055 ICCo/;see also Zr20

[126]°""14,8°25,5" 126" "£713" """ "hasandb "£8° MBT7a,5795416" 6b" M2V A/
11548 mb;ontd. betas and gemmas

Q@‘O.Q.ﬂGQQ.QQQQ"QDOGQQOO.QeocOQGQO.OO&QGQOOO9&'&6@0.*600009&00.&00.0@

4 2I~;10100

[11] 14,5 0,35 3796 % 1895 Paul53 abs.«;stateeo;cntdebetas
B.GQCQQOOG-GOOOQQOOOQOOB.QGGQQQQOQOBG.ODOoDOQQOQQGOOQQOOCOOGOOGOOGOalo'
397 14,8 ¥0,5 1910 % 191 Khuranatl +to Fe2S/n,p/115 mb.;
OQODQQOOGQQOODQ LAC B B IR N N - NE O IR I B A IR I B - S I R R B A S 00 G e DSOS
ﬁ ‘5 14,6 +°9é 2039 &£ 2lo Strohal62 to /see Rbé)ﬁfgcntd fand y 3
Q.O'O‘..Q.-"‘B.OOODHU."Q..ﬁ.BCCB@ﬂ.#-us’ebe'.?.ﬂ”ﬂ#ﬂkb ¢ & @ L B A L
177} 14,1 20,2  15lo % 180 Cuzzocreab? to /see Mogé?l*g7

Ot.beooootoavnOOOQoooOvoottuouaer-ecqaowp»morteueoeco'ooboecoocaocm.to

171 14,7 *0,3 1762 £ 200 C5ikai68  to AL27/n,/117 mbicntdef3 ;

tﬂﬂ.ﬁonw‘oooo.aoheaQnooaee’*weamoce.nooso@:.weooocaooow@...oe...«ﬂc’!*cv

109l 14,4 30,3 1389 * &4 Lu7o to /see Zr7°/jcntd. P40 keV
T ¥ with 12 % branch. ratio

090090_0.0.’00..8.0..‘.ﬁ‘QBOB‘OQﬁDS.OQOG.D'Q‘GQOQQ.O'QO@QJOB&OQ.@OQGOQD@Q
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Ruthenium

S
4£Ru

Refe ZEncrgy/NeV/ Cross Sec/mb/ Identif. Comments

i}l{ 14,5 20,35 498 * 91 Pauls3 absej;state.o;cntdebetas
l'ngﬁﬁvn“oﬁ.vctontQooaneQaQob-’sbo-caq-eresu«&a ﬁl!&‘.'ﬁﬁ‘n"bﬂtﬂ'&os
O] B] 1444 *o0,3 634 % 55 Rayburnél to cub?/n,2n/503437 mb; anne
BREPDOLEBSBTON P ORDIOGER O OQD 0N RS CEEEP RS E TS BT ORD %NS * 6 G L RS LA ECOsE PO QOeE S
i?] 14,7 860 t 43 Riederts to Alé?/n.ajll? mbjcntde y 3
.0".0‘0000(’.0'0!.OQQQ‘QHODQGQOEOOQQde'ﬁ%b.ﬁa#a.ﬂcoa#o#on@ oaounooova&
5] 4,7 2600 * 300 Gray66 to Cub3/n,2n/507 and %1 7/n,0/82 mbs
, cntd. 768 keV ¥ of mcg ;cross sechion
might Snﬁaln loo~500 mb conbribution
from Ru C/niu/,crass sec+§larger than
expected non-elastic crosg sechion
‘.Q‘..Q‘Q.QGQOODGvOOC.CGQQOGQ"..".0@%06992Q*wttolli#QQ@@O&QD.&OOOO'!CDGGGG%
P09l 14,4 *o,3 560% 30 In 7o te /see Zr90/;entd.?40 keV
X with 75 % brere;
QOOG.QOOIWO!QG@G'Qb-antnacontQtaayoqseo'ae&vfneoooqoool.oonaoa.uogﬁqtae
g1091 616 % 50 quoted in [109) for the 14~
-15 MeV region without nome

BEIAEREEON O RERDED AN E RO P P OND DD EBSAD AR ED TS EESE TSR RDRE BT DT R EE RECRP DR DT

44Ru

109] 14,4 f0,3 1169 * 96 LuYo to /see ngo/ cntd 215 keV
R : X with bre re~9l " H

B O E B EQON PP O AN BICHOREE T PGB AR R TOEESBROHFEED O REBE T OSSN S LR S E T Q2D O

L 1ok
R0

73} 14,7 2500 t500 Gray66 o /see above/j;cnbde 498 keV)';
- cross sec. is larger than expected
non-elastic c¢ross section
”’Q..‘.GOfﬂﬁﬁﬁﬁﬁﬂaﬁOhv’OQQQO’HQDOO!‘GGaeoon#ﬁ!wﬁeﬁﬁavbbﬁﬁéb!Qq’.a'aos.!ﬁ.t‘
1o 14,4 £0,3 4o & 8o In7o to /see Zr7°/;cntde 497 keV
’ ¥ with branch.r.=88 %;

209 0GR QI P HH O A0 GHE RSB DI TEE G OR SO SO RIS B DY RO R A O E LR SR ITESE OB RS D NED
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Rhodiumnm

k0B /mrg/
454.)!-13-

Ref. Encrgy/MeV/ Cross Sec/mb/ Identife. Comments

9] 15| 13 700 % 8o counted gammas
. TT 1349 7%0 £ 8o :
v 14 ,0" 740 £ 8o Tewes6o
14,6 770 £ 80
s 15,1 790 * 8o
QP C P IR ECOAIRNS ORGP OPSDOES QPO RN S|P ER OIS CPESSEERET RS e P 0 * P HEEOCNREES ®C
'@09} 14 44 %043 435 % 725 for O’Qu% to /sce Zr’Y/ifoxr 0™ icntde

1444 %0,3 S22 * 45 for|»9 698 keV /brer=it2,2%/,768 /31,5%/
and 1050 keV d/bere=31,6%/3
for &%:cntde 475 keVyp with branc

ratio 57 %3/o ICC. in every case

116] 13,8lfo,24 974E535 /390%31/ absejtime of flight; both
gﬁ ’ ggfos%g 945%5? / 985i§;0/ Paulgen7o O 800 8% are measured
g 410,26 919447 /379£26/ from 10,63 to 19,59 leV;
15,03%0,27 984150 /431*31/ in the bracket: o {4 y )!

QP O 2 G OO OB E P B OOP &GOS PP EP GO e se s RAc RN SO 2RI E G0 S ESNON SRt ss e sEN D

M
0‘24_\;5

9449
334

—

5.0

r



Palladium

T Ko 12/
46Fd

Refs ZIEnergy/lleV/ Cross Sec/wmb/ Identif.  Comments

(79]176] 14 ,440,3 569 % 40 Finkes to Fe?/n,p/loot6 mbithe
W17] ~ same as Iu7o ?53217lmb in{117
_u.gpnouoaqoo.owyeaoac'..coowcunoagﬂea9:-tnsﬂgsﬂaee;aaoeeoﬁnsvuasaeaecQa
11097  14,4%0,3 637 & 45 Lu70 %o /see ZrJ9/jcntde 298 keV y
with %3¢ % branching ratio

.0'..0.0'Oﬁ.D-Q‘..QQQNQQDQQOOGO'000lD.Q.QlQQOFGQQiOOQQaQtGO.QQQ‘Q’Q‘GO390

s Lo8m
petd
179]178] 14,420, 3 448 t 32 Fink68 sec comments at Paloc
169] 14,7 517 % 8o HMinetti68 abs/7/s;cntde 220 keVywith

: brere=loo %/0,4 ICC/;

P RN CNIANERERRDOONRGRUPONIRLIGONOV ORI D GEBOCNRPIOECLBOOZOERRAIENR TG EDEOROS ©GO

llo

for the 13 b Pat®?8
11 14,5%0,%5 1948 Xo7u Pauls3 abs.jstateerrsjentdebetas

.QQ.QOOQOQGQ'OGOQ‘GO&O&O'&OGWO‘OVQQQ‘Q‘:,‘QGG‘BG@GQSOQDO‘J%{%GQﬁe@é@ea&@ﬁtﬁﬁﬁ&“
i5] 14,8 0333¥0,05 for ¢ /myllangals3 to Al={/n,p/83%6 mb;
_00.9'.OC0.00QOOOQOOQQQQOﬁﬁ&ﬁﬁ@a.#ceo!e@@D@%%ﬁ&OtGOBGQﬂﬁ&ﬁﬂ&?ﬁﬁt&@&‘ﬁ@ﬁ@.
[So]  14,7%0,2 2570 %160 Bonazzolabh absejcnbde.l,o2 MeV beta witk

brer.loc $%;systematic error

is 159 and statist. e.is 22

mbinetron spectrum given
.@Q‘QQ.UGOQQGC_GOQQ.OQ“Q'QQO’RQQ.QQ‘ﬁm@ﬁ‘9&&@“&9&mk'wbﬂd&ﬁ.&&%#ﬂ090%0*96#0!
w9l 14,7 lo8o *llo Minetti67 abs/?/

CQ._QC”DQG‘QQOGQ’QGQQQOOQ!aﬂoDQQQ»Q#&'GQOOQQQ}&GS&QQ@GQQS@QX@ LN AR L

e

q?] 14,4%0,3 1200484 for 4™t Finked see commsat -~<s 1l8okllo
(1177 mb is given in[117]
109]  14,4%0,3 1416 #150 0o to Joce 2v79/;cntd. 88 keV

A with brer. loo % /26,5 ICC/

PR E OB NBTROR PO ST SRR ORHEREED R0 DS QTP EORETS B CDTEERNGOACTR R L LT TeRE QR

| for the 4,7 m B O N
15] 14,8 971 % 12 Mangal63 to A127/n,p/83%6 mb;
OO P B OO GCELEDAPOAEREECERE ST 00PN OSSOV H DGO REBE SR ECRPBE OGN LD OE B DEeERBeRs TS
B9 14,7 5lo £ 3o Minetti6? abs/?/
Q.'o‘&eotﬁoocoooovﬁweotoaoecea«eteco‘o‘evownenvaas@@weae#eﬁ.naeogeoweeaan
\VPOl17] 14,4%0,3 498 & 33 Fink68 see commeat PAL02;497847 in l117]
Qooosnoq‘pgoa.oanoeaaneﬂoootenaavaﬁteaamoec—ancascoaoeea#aecaeao»eanaqsawo
(1097 14 ,4%0,3 510 £ 35 iu70 to /see Zr7°/;cntd.188 keVywith brs
’ ratio 58 & /0,72 ICC./;

PQ@U0.!'Q.GOOO@O#QDDG.QOQ”GQQQeoBDQO“OGQQWOOQﬁ.@‘QGDQGoOQDH¢DQGB00606060
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Silver
Lo
u7h8 .
Ref. Hnergy/leV/ Cross Sec/mb/ Identifs Comnents

o for the 24 m Ag OOB
151 197 1452 560 i 56 Porbes52  absejcntde betas

B DO G RO P LD ETOEDE DO RS SRS PP OO L L ST LI NHEODTREERSAEOR DN OREROErDROESOPBECECEDL O

1Y 14,5 %#0,35 519 *26o0 Paul5? . absej;shtate.cejcntde betas
.’...OQOQQDO..’..ﬁ"ﬂ.Q.ﬁ.ﬂl‘.‘.'...".‘.’a’.....Q\"D%‘OD.Q.C.G."Q’..‘O
§9115§ I4al 0,15 458 * 50 Yasumi57 abse; counted betas
_....9Qa”.oo”.‘ﬂo@a’!@..’ﬂ..P@ﬂ....‘0“00‘@6.0..Q'O'.Q.Q.'.ﬂ@.c.ﬂ...’.
\9{ 15,9 z25 * 65 the £ 20 % error is supposed
l& g0 3o k£ 68

e following other Tev'es’ e
14,6 360 t 72 Tewesoo - uu§tc /sée c.g. at RbS2 5587
15,1 %90 78\ e/
\)9] 14,8 *0,5 657 *loo Khurana6l %o Feo®/n,p/126 mbjentd.s ;
S (5] 14,8 662 + 66 HMukherjeetl to AlSl/n. /117 andCubsfuon/556n
97 {57 14,1 t0,2 537 + 15 Sakisaka6l obs.;counted betas
53 14,1 580 * 90 Langmann6l
197 (5] 14,1 740 * 8o Vonach6l to A4127/np/11émb;in{5] err=120mb;
1 %ﬂ%ﬁ% n,4%0,3 889 ¥ 65 Rayburnél to Cu 5 /n,20n/503%37ub; cntd. annexrad
124] 14,13%0,1 VB4 % Cevolani62 abs.;cnbde.annihilation rade
\5( 4,1 818 % 75 Carlesc? to Cuéﬁ/n,an/SOBiBEmb; no Q%given
".QelﬁOOIQOODOOOOQOQQ&Q.'QOOOQQOQC00000&'.0‘QO‘&&'OQQ‘.O.o&‘..kcongoﬁl.
51 13,0 855 £ 75 to Cub3/n,on/503%37 at
) 1345 90 T 8o . 1444 eV
Tty 05 903 ¥ go Reyburnc? taken from curve
15,25 %95 ¥ 85
8ol 14,5 520 Chursin63 %o Cu®3/n,2n/552 mb
20} 14,8 *o,l 601l ¥ 90 1Mitrab? to Cub3/n,2n/5%0%25 mb
691 14,7 870 * Lo IMinetti68 abs/2/;cntd.l,45/%/andl 96/ 54% M
{55  14,670%0,0%0 1096 *lol o Cu°o/n,2n/t69%10 mb ab
1415850, 065 1027 95 14,1 MeV
14 525+o 060 942
14 ’445;:0 $005 904
14 4o5+o o050 912
14136080005 S8k
l@,,ooio o4o lo25
14 ,260%0,040 1028
14, ?lo 0, 040 SoL
M&l&ﬁocﬂold@
14 155_0,040 lo25
14,110%0,040 965
14,075io oto 1111
14 4055%0,040 1005
1P,0P5_0 oo 935
14 ,000%0,040 looo
1%,975% 0 0fk0 1126
13,950%0,040 930 =

.9'..90‘00@'00&.001.00090610.90!00000600"DOCGQGOOQQQQGQOOOO&OBQOO!IE.Q.

IR | +

81
G
90 Cuzzocreatsd
P
95
91
%
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Silver
1o7
yphe
refeo Inergy/MeV/ Cross Sec/mb/ Identif. Comments
for the 8,4 4 Aglotm
5] 1249 470 * on taken from curve;
1450 49¢ % 98 Dewes6o the £ 20 % error is sup-
14,5 520 Xiok4 v posed following other oo
15,1 576 rlli4 Tewes*resulits/see a.g Rb ?
5] i 600 * 78 Vonach6l  to A127/n@/116mbstot.erT.
jg] 14,8 _ oS00 /%/ lMukherjee6l to Alg?/n¢d/adeu65!n,2nf
|69l 14,7 653 % %0 NMinetti68 abs?;cntd.o,513MeV y/86h47 %1523
4 ?C’ mbo“‘i
GBI 14,7 599 & 20 to 4127 /npl/111,542 mb
1446 599+0,992 at 14,7 MeV ; ;
14,5 *0,983 only relgtive values are
144 205 974 given for the most energi
%Z,B -o,ggi cege for 14,1 MeV one O~
92 *0, tains & by multiplying
1451 <0043 YonachB 599" and 0,943 /=565 mb /
1440 *0,951
12,9 : °0,919
13’8 e03906
12,7 20,895
1576 3098?9
[6] 15 ,40%0,2 9,30 *o,47 arbitrarily normalized!

15,52%0,15 9,23 0,46
1354690310 9,72 Lo 49
13,88 0410 9,71 0,49
14,09 o04l0 1049 o,52
14431 0413 10,73 0,54
14550 0,20 10,87 0,54
14,68 0,26 10472 0454
14481 04,31 10,90 0,455
14,93 0,36 11,07 0,55

/1/ Prestwood&l

R LOP RV P FEPAI PR EOCERIIR P OB PP EDE T AR PRNBCE PR ERD PR PRIDEOEPNODAN EPE RN NGO &S .

] 14,71 1500 arbitrarily normalized!
' 14,66 0,99 for more enegies down to

14,61 0,97 12,56 MeVi +
14,56 1,01 energy error is %o,05 lel -
14451 1,00 cross section error is
14,46 0,98 about 1,5 %
14,41 99
1,36 0196 /1/ Gsikei6e
14251 orge T/ VR
14,26 0354
14,21 0495
14,16 0,99
14,11 0,99
14,06 0,95
14,01 0,95
132,96 0,

.’.OOOQ.#.G'I'O.-.D‘QQ‘QO00&.GIOBl.GG.&.QOOOQQOGQQﬁﬁﬂdwﬁﬁﬂmn.Q‘.‘..Q.BQQ



Silver 61

4‘?Jb‘glo‘)g;

Ref. ZEnergy/MeV/ Cross Sec/mb/ Identif. Comments

19}[5] 14,1 looo * loo Forbes52 abs.;jcntde 3 ;total err.
0.0.’&‘00000.900oeaﬂco.ouosoﬁoﬂcooeos;wo.o..n-.Qanvv.-uow;@.hocoocltwcocl

_ [y 14,5 0,35 311 % 156 Paul53 abse;gtatecsicntdebetas

‘O...’O.Q‘..D.DQQQQD.Q...Q*...Q.C‘O.Q.OOB..O5’.'0".009.0.."‘0.@.‘.6!@!

T 191 [5] 14,1 #0,15 6ot £ 66  YasumiS57  abs.;
9] 14 710 ¥ 1lo  Rayburn59 to Cu®3/n,2n/500 mb
9] 14,73 *0,5 619 * 1lo  Khurana59 +to Fe2/n,p/llo mbistabese;
[51 6] 14,8 85 % 8  lnkhemjee6l to M12%/nj0/117and 0u®2/n
{ 2n/5;6mb,ln19] ~883+88 mb,
} ] 14,1 loBo * 200 Langmann6l /abs?/; The51s,privocomm.in(5
]3]55] 14,1 Bto t 150 Vonach6l I ?/n,En/E?uo mb;toteece
[329] 14,8 %0,5 710 * 107 Khurana6l  to Fe5é/n;p/126 mb;
.G...’OQOCO0.0Q.‘OD0.00'00..00(‘..0..0.t(.b!.ot.nﬂ.‘ LA B IR R B S K NN B A B I BN
EBOJ 14,5 530 Chursin6s to Cuég/ng2n/552 mb;
ooco.-.ocooeoooooaoroooetcto.uooo~-eto.ooooooo¢ov¢ooaacaaﬁobnotoocooeoe
169] 14,7 797 + 5o Minettie8 aba/?/,cntd. 0469 LeVp /0, 2%
1,65/94%/andl, oEMeV/l,W/B
PGV QAT CRICO SR OEPREPPCOEESERECTOPDIEE® RS QPEEeENCOOSIDED 30800.00000.00’0?0.0
}?l] 14,4,670k0,090 770 % loo to Cull/n,on/u69%1o mb
14 ,585%0,065 776 I loo at 14,1 MoV, for more ener-—-
14452520080 752 loo glies down to 13,7 MeV;
14,4450 ,055 741 96
14 340550 ,050 767 1loo
14 ,360%0 4045 665 86
14 4300t0,040 672 77
14 26oto,c4o 625
144,210k0,040 5689
14,160*0,040 729
14 lJ)+o,o¢o 708
14 ,110% 0,040 768
14 075_0,040 7h9
14 055_0,040 815
14,oooio oho 750
1),975_0 oho 817
19,950mo,o4o a1z

SN0 OEBOCREDEBRNG L OO PON PO L IEOREREI NP AP REPIDE EDOEARDEA TS OO PODE OO OT GRS

& Cuzzocreabd

41 +00 I i3 LA R I H IR 1 B TR
~3
O



Cadmium 62

1106
80

Refe Energy/MeV/ Cross Sec/mb/ Identif. Comments
ﬁ{ Eﬁ 14,4 to,3 827 %+ 63 Rayburn6l  to Cub3/n,2n/50%437mb;annere
] 12,1 - 530 £ 50 taken from curve in|5];

15,5 G20 T 60 counted amnihilation

14,0 €40 % 6o radiation

1443 820 & 8o Rayburnt3?

14,6 950 * 9o

14,9 980 *loo

15,2 950 £ 95

D”Q.FQQEQOCQ9...0Q’HQQQOD.!"...‘0.0GOQIGQQQO*OQQ0.0CCQQQOOCQQQQOOQQOCOQ

tge1 %3,44%0 s13 1o~§ *lo8 abse
1821 4,11%0,15 1358 1136 -
14, 87m0 17 1589 #£159 Bornannt8

15552+0 17 Iel4a riez

_0.0.000°¢.90¢‘..00009.0.0.9".“OQQ.‘Q'IOQO.D’.."GQG.QOO‘..Q.QO.CQ.Q.GO.

183] 14,4 20,3 995 & 86 69 Two independent value;the first 1s abs.;

2.09] 14,4 *0,3 966 F 85 the second 1§ %ndependent of the decay
scheme,tf g /1.420/69068£60 mbymessde
g of Cd o /n,np+pn*a/aiv1ded by

0" of calo6 /1n42n/=0,220%0,02%, and the
sum of these 1s 1190&105 ubs ’

..Q.‘Q..QQQQG909.0'0&6.3000COQODDQDOQDOQOOQGQOGQQQQOOGﬁ.QQ‘QQQQQ..OQt.eﬁ!

48Cd108
B4 14,1 ook % 75 Yu67 to 2127 /ny/115 mbs |78] cibing Thesis of
Yu gives 25@%4o mb at 14 MeV
791 a4 Eoys 'ééc?-'£°%§'§£££éé'éé°éé§7{1;5}3183&(1;&%'%13&’&;&;';é'l,ééé?
M7 148 %o,5 900 T135 Lu68 probably the same as Iwjo
To9] 144 *o,5 °ééé’3£58'£&'}8°€8'x}é 56 I pr Lok mbientas 93 keVA with

branChoren-lOd% /ICC»~19,71’ t3ee é,rg

0’.‘@}'0“QOOQOGQOOODOBO‘QODQQ.QQDQ.OQ"OG“.OQ«e&a@QOQOQQGQQODOGQOQQQQD"O

<Llo
48%¢
797 14,4 %0,3 998 * 115 Fink68 to FeO/np/lootémbithe same as Lu7o?
W17] 14,4 *o,3 990 * 208 Iu68 probably the same as Lu7o

0&‘000..00.0.@0"0.’QQQ‘DQ(\G.O..bﬂl‘ﬂnc'éﬂ'o...b‘OQBU..Q.OQ‘ g. @ ® 0508

@09} 4,4 *0,3 1221 £ 150 Iumo to Fe /n,p/looiG mbji;enbdwawit Obr.
' ‘ To=100 %/ICC.=26, 5/,see also Zr

B ORGP LT AL PREC N ER AR OCED RPN NP LSS TS NOE NSO CE SO COD TSN LTSS s G EOArS

~

L3

P
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Cadmniun 63

2112m
X
Gt

Ref+ Znergy/liieV/  Cross Sec/mb/-Identif.  Comments

81 13,72%0,13 666 * 8o abg.;entde. 245 keV pwith bre
1 ,07%0,1% 624 £ 75 Temperley6d re=loo % /ICC.z0,002/;
14 ,78+0,21 576 £ 69 calll/n,ns/also measd separaicly
\?9] 44 20,7 781 + 50 Fink68 to FeP9/n,p/loots mbjthe same as Lu70?
1171 14,4 %o,3 744+ 74 Tue8  probably the same as Lu7o
110S] 14,4 to0,% 925 £ So Iu7o to /sce 72790/ sentd. 247 keVXFwith bre

Te=100 % /IC?@;0,065/§CrOSS sect.con
tains 5 of Calll/ngns/

QP D E® ORI TUEONE D RO GRS DO RDETRC YR EO @O ON S SRS R EOTEEECE S ESIES NS NR

116
48td

for the 5% h call5s and for the 43 4 callom /the latter is in bracket/
139] 14,8 0,5 69otlo4/49or74/ Khuranabl to Fe’©/n,p/126 mb;

0.@0.’0.0.‘9@'0.'.."'00500..0.0.'Q‘.OOOQOQODBOOQOID..‘..‘Q.."O' N9 eee o Re
161 13,40%0,20 821182, /980%78/ to Joee GolO snd Tik6/;
91 15,69;0,10 8%0%8% /795+80/ counted betas; for errors

l4,01l%0,10 850485 /8hokd4/ see comments at Sc#5
14, 0920,10 835184 /769177/
14 4,3120,1% 863%86 /885%89/ Presvwood6l
14,500,220 82648% /808%81/
14,680,206 817482 /82518%/
14,81%0,31 7781178 /8o7x81/
14,93%0,36 798%80 /83G+E4/
iﬁf 14,8 690F110/490%70/ Rayburn6? to Cubl/n,2on/503%37 mb at 144
MeV;taken from curve; [78]does
not mention this data, maybe a
misprint inj5]because too si~
milar to Khuranadl /7?/
j8u] 1441 857%70 /730t60/ Yub? to A127/n,0/115 mb
[?9} 14,4 *0,3  Gobtoo /615#45/ TFink68 to F056/qp/100¢6mb;same as Iu70?
f117114,4 %0,3  878%79 iu6s probably the same as ILu7o
CROCNBOAROSIDOIOCENOE DO ECEPAOBRERREESOIRORCECOOCPSEIOON AR S PP OOCRINECRTOOPEIRORGTIEIW
{109] 14,4 0,3  820tS0 /569%50/ Iu70 %o Fe5°/n,p/1oo$6 mbjentd. 335 keV
X' with brere=96 % /ICCe=1,15/for
“ov Y and 934 keVy with brgre=2 7%
/ICC=0/fory"™;see also Zr~0;

Ooo.eooo00-..0000oon»o-owionocaauccov‘o‘oOoeooao‘OOQQQQDOOOCQDOOQODOOOOOG



64
Indivum

oo

Refe Energv/ieV/ Cros§98ecfmb[ Tdentife Comments
for the 14 m Inll2g and for the 2o m In12M fthe latter is in bracket/

{86] 14,7 703%1l02 /837198/ KozTowski6B abs.;cntde 157 keVy for oo™

.C.0."Q.QEOOC.OQ.I0.9."!9'..006’00yﬁOQQQDl!.QOOECDQOQ.QOQQGG‘0!.0'0..00

(35] 14,7 20,15 3ook3o [l49uiloo/ Ritzer68  to AlS7/np/115%5,9 mb

O..CQ.QOQCQQ“QQC.QOOQ.QC..Qﬁ.‘.OGP@'OSCROQCOQOCQSOOQQQ.DQO..O‘.QQ.QGQQQOOQ

87 14,7 340%25 /1413%85/ Minetti68  abs/?/cabdel55keVyfor §°™
1851 13,9 ~o,2 37645 /lo73t1l6o/ to 2 uneg/n,Zn/values see in
14,6 "0,2 )lb+4o /1317 200/ Kérolyivo [5[ :

’
1543 fo,2 295435 /1239%18¢/

TR OV CHROENEREH S TOCODEDI RO RO RO PRI COLRRELDNEDRCREEOEIE PO VRPIORNEION RO IO DS

$15
91

for the 70 s Intl48

7] 14,8 360 * 4o Prasad66 o Fe?®/n,p/126 mb
POERE BB RPN LR CQRBEREO NN BN IB OO ERTIPOINONPOCODRPEOLEN PRI RNONSRNRCETROTERETOENS
87 14,7 269 * 20 Minetti68 abs/?/counted betas

9‘.0'.900..0&3.0.'00.*"GOQOQ0.0QQQ.Q‘DOCCOQQD.Q.OD.QO'IDOOOQ...OQOQQI'.Q

[351 14,7 £0,15 340 T 7o Rotzer68 to Al27/n,0/115%5,9 mb

FOOC TSNS CR2REPACPEFTROCATROOPrORRNOREERACACRDIITEERADEIRCROEDATRIPIRNDPAROOOGEOIC PSS

fee] 14,7 164 * 20 Kozdowski68 abs.;counted betas

B OO RS CVOEDNOEL NGO A G HOEPESE P LD O RETRSINACA DS P ORI GO R BPOECEAROROEE AT NS EQOEE O

for the 50 4 Tptidm

(el . l),BB*c 23 W71 o to /see Ge?o and Ti46/

9] 13 ,40*0,20 1423 71 counted betas; for TTOTS
19 52 0,15 1506 * 75 see comments at Sc¥
1%,69%0,10 1468 £ 73
1%,88%0,10 1523 + 76 .

14, 31% 0,15 1500 ¥ 75
) bo 0420 1539 * 77
14381%0, 51 1585 & 79
14,95+o,56 1503 % 75

[ 13,50t0,47 looy 138 to /see TI/;
14,96%0,87 1264 i157 Menlove6?

Go...%? §%fgz%? ﬂQ.%é%é.&%OOQOG0.009'.0‘000000000.000‘0‘.‘900-0.0".0‘
{87] 18,7 1590 % 9o Hinetti68 abs/?/cntd. 192keVy96,5HICCH ¢
0000.0.‘.0!00.00000'00’00600.'0090a’000.’0"‘0.0“0!OOOOG.OQQOOQOQOBOQGQQO

135] 14,7 %0,15 1470 +120 Rotzer68  to Al27/nd/1l5%5,9 mb

62] 14,8 fo,2 1%90 * 55 Barralléy abso.cntd¢192 keV yybrere=l7 %,

given twice stande dev./1lo mbéénn
cluding sll erre,irrud.with Mn:

°°°C"0°°00°9000000000.0&00cooenvontootoooa‘naeeoaoco-eoo‘aoeoooataqooouo



Tin

2
5oSnll“

Refe« Bnergy/MeV/ Cross Sec/mb/ Identif. Comments

9] 14 l4oo * 1lo  Rayourn59 to Cu®?/n,2n/Soo mb
L9 12,9 500 g counted gammas
(57 12,9 925 * 8o Tewesbo
197 (5] 1444 0,3 1508 £ 122  Rayburn6l  to Cub3/n,2n/503mb;cntd.ann.n
(5] 13,3 lo70 * loo taken from curve '
} 13,8 1160 & loo
14,1 1445 + 150 -
14,9 1670 % 170  Rayburnd
15,2 1635 £ 150
15,7 1800 * 180
(e8] 1610 ¥ 320  Klucharevé4 to Cu®?/u2n/552,A127 /np/7%mb
(7] 14,2 15%0 £ 220  Csikai68 to Cud/men/u4émb at 14,1MeVianr,
[56]  13,44%0,13 998  llo abse;
14,11%0,15  1i1lo * 127
14,87%0,17 1217 ¥ 13g  Pormomnéd
15,52%0,17 125% & 141
B9 laum 1300 % 150 Luliesd abs/?/;enriched barget
(1097 14,4 *o,3 1275 % loo Iu7c to /see Zr °/;mif§d;2,8 a }Eii s
, ¢ belongs %o Sn L{%n/&nl /EC/Inlll,
+Sntte/n,np/+e s s In*+ientd 173 keV ¥
Zith DeTe=0%5/04115ICC/and 247 keV
with ber.=99%/0,0641CC/,

OO B PO DEDIAOOREE LN REGO R OOR 0P O NP ECO SO NTTOORO DI EEROOREDEOOOROBEERDGEE R RSO

6]  13,40k0,20 %467 £ 0,18 arbitrarily normalized!
' 13452%0,15 7,91 £ 0,20

13469%0,10 44,03 % o,20

14409%0,10 4,72 * o,24

14,31%0,13 5,07 £ 0,25 /!/Prestwood6l

14 ,50%0,20 5916 % 0,26

14 ,68%0,26 5,36 £ 0,27

14 ,81%0,31 5,54 £ 0,27

14,9%40,36 5,65 % 0,28

[127] 1444 1loo * loo  Iu7o/a different from Iu7o in[109]as
cited im [L27];

PEDOSRINOICE IR ECAP IO ROEEROORIOEPNOCROO OGO PIROEORLDIERORONADOESRPIOOCEIDD O
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o)
TN

Refo Energy/MeV/ Cross Sec/mb/ Identif. Comments
[Bo] 14,4 1800 % loo Lulil6cd abs/?/ienriched sample

1109 14,4 to,3 1239 * 130 /1/Indo to /see ZréG/;includes only 91 %
metastable state!;entde 393 keV Y
with loo % brere/0,53 ICC/;

0‘9.‘@‘“..9‘.505‘.00.*DO.QQO.‘D“QQ@OODQQIQQQQQOQBQ#EOQQQODGQGO0090'.‘0@&0

SOSn;lam

1967 14,9 1230 * 340  Brzosko6? o Fe>6/n,p/lo4*lo mb;

BO]  lu g 976 & 120  Iulides abs/?/;enviched semple

.OOOOU"‘Q...‘QQ.Q'.QOE.Q““QQQ‘O@‘GO".C%.QQQ.‘G‘ G.OQQGFCqﬂtﬂﬁﬂﬁ'Go 1 . &%

{109] 14,4 0,3 957 £ loo Lu70 to /see Zréo/;includesﬁ“of Sni*?/n,
n?/;entde.158 keV f3brer=loo%k/0,15dl

N R R Y NN N N N N Y S T T I mImMmm T I T, mmm T, NN I T

508n;20m

B89]  1u.4 lagn £ 2l Iulides abs/?/;enriched sample

LA N N E NN ENENENEEFENEEERNENNEENENENREEZE R N I IS NI N-SF S SIS A A N A A IR N B SR NN IR BN

2 b 228
PR3l
50

189] 14,4 875 £ 135  ILulide8 abs/?/;enriched semple

O8I BFPATELOCEORSORDAEOREOOCO VBRGSO EBBOCIROROBEDOEASTECOILEARRI PO COONSEE DO RD

For the 125 d Sn---6

B8 14 900 * 180  Kluchareveh to CuSd/n,2n/552 and 4127/n,
i2] | p/73 mbihalf-life not given

PeEQO P ECRCANEIPBRYICRBRIODOPEAR D IR O EL IR EOCTESERODARVNTELDDINIBOTTDTEIETRIRORCOTOORES

For the 40 m Spioo®

[89] 144 20,3 547 ¥ 23 Lu1lides abs/?/;enriched sample;
half-life not indicated

OB LBROERDBOD NGB EEEELIEEDNOCEFITBO® S0 S T BEINTBOIEEROL GO RIECIDOROT GO CRERIOL e



S

6
Antimony !

5lelal

Ref. Energy/lieV/ Cross Sec/mb/ Identif. Comments
for the 16 m Sbi<08& ;
2] 14,5 20,35  >750 % 188 P.uls3 abse; stateco; cntde.betas

B9 PR L OGLEORNE DI RCT RN ®SE RS SR X ETO S GO R EOT RS EL PSS ERD RSN N NEO 000 AF O LeRCBR OIS

9] 14 looo Rayburn58  to Cubl/ne2n/Soo mbj;

00@0000&!&uooooo.o&&&»ecoetotoeooo¢-¢.tnpth'oueaowoe.aéaae@s.oatvaauoomvaea

19] 14,3 to,5 45% & 41 Kern5% to Fe /ngpflio mb;

*® OO D RO OO ORLREOE NSRS ® RSO OR S D E 0 RS DO E DT OB E S0 S EE SR EDNSOOESSHS eSS eD O NS D R

15 15,2 1290 % 130 : taken from curve; counted
) 1240 1360 t 140 annihilation radiation;
15,85 13%0 % 130
14,1 1315 % 1%0 . ...
14,4 1370 * 1o  lMeCrarybo
1447 l400 % 140
15,0 1450 % 15¢

15, 55 151% £ 150
129] 14,8 %0,5 1180 % 180 Khurana6l  to Feﬁé/n;p/lza mb;
9] 5] 14,4 *o0,3 lo56 * 8o Rayburn6l  to Cub3/n2n/50%%37mb;annsr.
ol %2,9 looo & loo normalized to lo56 mb at
4,1 lo70 % loo ) 1444 WeV;
14,3 lob50 + Yo /! /Koehler62 taken from curve;
15,5 lolo £ So
l?] 4,1 1450 * 8o Carlest? to vu6)/n,2n/505ﬁ5§‘mb§c3tds
anne.rad;teken from curve;
.Deie.ooiQo‘bo.co.w.auncoo-cao.@ocO‘Qoaoroao-aweaano 4 B R C S8 OB OO PO REO
15] 19:5 9%0 r 8o to Cué)[nsan/505i57 mb at
1441 980 X 9o Rayburn63 14,4 MeVicntd. annihilation
15, 2 1055 % loo rade;taken from curve
\91] 1;,zozg;og et 75 to Cu63/m,2n/of Liskien65
13,6031 g 878 78
15,‘70 52 951 81
14,05 lo62 82
14 72+° 8%

2 998
+
0&@@00%?:%???;%000a']oﬂ]e‘%?oonqg%t0»»'oeoonaeaeoaooo.50600¢oooowatocaae&-ot‘ﬁlﬂ
{56] 1),44:091) 919 § 86 i abs/%?/;integre.gomma~spectre
14,11%0415 T 9o
187¥orl7 1034 * 9 Dovmanael
15:5¢+0917 lo8o % lol
871 14,7 1244 ¥ 80  Minetti68  abs/?/;annihe.radecounted
109] 14,4 10,3 1188 £ 6o Iu70 to /see ZrIo/;cntde 1171 keV »
with brerel,52 % /ICC+=0/;

PAIBROBIRDOEDDPO®OS COIBTCRBACUIDIEIORRRPOOEOIACANBUEDOONRNIRLECLCCONEREROPEOANGOT QS

Kandao8

T4 14+ 1+ 04+ 14 14
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Antimony
anlal
510b
Refo Energy/MeV/ Cross Sec/mb/ Ideuntif. Comments
for the 5,8 4 Spieow
for]  13,20%0 é 378 + 98 to Cu®?/n,on/0f Liskienss
1936@* )1 397 % 103
+ +
13, 70 0, 8 4310 X loo Kands68
14?05*0 é 4%2 % 105
14 72+Oe 564 % 1%2
15, 16+09gz 704t 214
\?6] 15944+o 1% 6ol + 55 . abs/?/;cntd. positrons
: 14,11%0,15 611 58 . a8
143 87%0 517 695 * 64 Frnanty
1555210417 679 &
87l 14,7 597 £ 35  lMinetti6s abs/?/icntd.200keV goammas.

with branchere=100 %/ICC041

.000090000@009000.0GQOOOﬁﬂﬂﬂ‘SOOOGDOP&OO0300&000000!&000§00080QOGBQOOOGOG

1109] 14,4 *0,3 427 + 20 7o to /see ZrI9/;cntd.lo3o keV
/brere=99 %/and 1171 keV /
brere=l0o0o % / gammas

&.ﬁﬁﬁ.”bﬂﬂ@ﬁﬂ@e00&0.0@@000009.0.&#‘6!Q.Oﬁ.ﬂoﬁnno.‘.ooaeclﬁ‘ﬁbﬁoalDO!QQOOG

6] 1%440%0,20 1077 X 54 arbitrarily normalized!
13 52+o,15 lo98 * 55 counted gammas
15$69,o,lo 1114 % 56
14 olio,lo 1lloc & 55

09%o,10 1272 * o4
$4#31 0135 1108 ¥ 56/!/ Prestwood6l
14,50f0,20 1300 T 65
14968*0 26 1260 X 063
14,81%0031 1297 © 65

14,95%0,36  1ol4 T 61

o,aaoeou&onooeaouopaueeae-eooeancasoo«euonumooasooea&ﬂoe-oooc&eoooaoﬂoasoﬁ
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Antimony
518‘0123/ m+g/

Refo. ZEnergy/MeV/  Cross Sec/mb/ Identife Comments

111} 14,5 0,35 1245 % 312 Paul53% abse;statees;counted betas
191 18,3 40,5 1706  1co  Khureme59  to Fed6/m,p/llo mb;
591 14,8 %0,5 1950 + oo  Khuranabl %o Fe2O/n,p/126 mbjaccordet
15] |5] :it?s repormd KhuranaS59
5] 14,8 lolztld for 4 langalé3 to Al2//np/B5t6 mbimeasd.s/ g

=045280,00 100+;

0.“09.0.0..lﬁﬂ....0.000&‘&0.@.“&1‘0900090000.00%9%5.0.0...0.0QQBQ..DQ.Q

16] 1447 £0,3 1270 £ 5o Csikal68 to Cu®?/n2n/540 mbicntdep ey
\56] 13 ,44%0,17 1247 % 132 abseidetected betas;
14,11%0,15 1265 135 for &7=547 * 70 mb was foun

137 Bormamnb8 Ty, 1740,15 HeV;
149

1448740417 1277
15,5240,17 1358

\87] 14,7 2280 * 200  Minetti68  abs/?/;detected 560 keV ¥~
| /DT e o=66 4%/ ; for 6™=686160
mb fnde,cntd.60keVy7/brlock,

I+ i+ 14 1

Cd O PO RO C CECP ORI T PP AER P ECERVLOLINOOOSSERISERISEERGSOAEE P 0 OHOESCAOBGODONESEREAN
X}o9} 14,4 *0,3 1542 ¥ 8o Iu70 to /see ngo/;cntd.564 keV y,brere

=66 % and 696 keVy, bror=3,i %.5

QP OB CR ORI OO0 N B ES NP ERENIRRTOISORPEeRORRNOO PR EROEORONEOENPBELQEOERsseDGR R

(6] 13,400,420 1145 % 57 arbitrarily normalized!/thi:
23 12,52%0,15 1161 £ 58 remark W88 not cited in}9l,
13,69%0,10 1269 £ 67 where the seme values were
iﬁ,0§io,%o %%72 b 8; found with slight rounding/
$09%0,410 55 £ ¢ 1
14 ,Blio 915 1265 + 63 /1! /h‘eStWQOCL6l
14 ,50%0,20 1343 &7
14,68t0,26 1256 t 63
14,81%0,31 1281 t 64
14 ,9%40,%6 1194 & 6o

PBOCORBOPR R ORRILIRORCERONAOPLEDIPOORDIARORTWECPI PP EEPOORIOIBEORLOONSEPEORNErFERODSOBERD



70

Tellurium
120
5pte °
Ref. Energy/MeV/ Cross Sec/mb/ Identife. Comments
for the 16 h Tet198 -
92] 14,8 % 0,2 685 % loo  Husainé8  to A1%'/n,l/114 mbjcntd.

645 keVywith brer.=85 %
totbsceexcept decay scheme e

CRIOOOCETERNTELEEREOIOCRATOIORT SO SRS OGO IrEs CIL O PIIDDTCR ORI FPOREOTHDOETRE

for the 4,7 d Tl

g w,8to2 535t &5 Husain68  to /see at Te* 98/;cntd.
1221 keV-;;with broere=67 %;

PR PO CE N CEE N AP PRI PR OO OGN R RSO IE I PRI NP AP ST ENO O ODIPGECRECIRCEP RO RPETRPECES T ESED

122
52Te
| for the 17 4 Teldl®
V2] 14,8%0,2 750 % loo Husain68  to /see Tet20/;cntd.575 keV

¥ with brers=80 %j;results
with natural and enriched
semples were in good agreem
\}.09'{ 4,4 t 0,3 7225 * 4o In70 to /see ngé/;cn‘tdé'ﬂ keV Xwith
' brer=8l % /ICC=0 /3

DBV ORMNROOB PR PR EPOITERDRASOICED PSPPI AP CEEPEAIPTCCOCOREOIDPBOERTCOLRNOODERTROOISRPED

for the 150 d Telzlm

2] 14,8 % o,2 5%0 % 8o Husain68 to /see Tel?9/;entd.212 keV y s
br.r=?/I1CC=0,072/;see also049;
\309] b0 % 0,3 8% * lco Iu70 to /see Zr’°/;entd.2l2 keV X sbre
r=90 % /ICG::O,C’B"‘% /s

CO QOB P OPDOROCORNLCENROEGRSDDBIDIAERODGEOP TR OQROTSOIEDNH)GROPRTOEEETOOERREODIRROHE SO

T8124m
(169] 14,4 £ 0,3 980 % loo Iu70 to /see Zr29/;cntds159 keV ¥ sbrere:
- =1£g”%/100=0,19/;6’cantains the
Te+=2/nyn’/process,too;

CO S RGP OO SN P PSR RCERPOORBDED RO ERCEPRIODORLRCTETEPRECORTEAIONEPEIOSEPSIPONBO OF
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Ref. Energy/leV/ Cross Sec/mb/ Identifs. Conments

for the 9,,:h elev;
111 14,5 £ 0,35 779 & 234 Paulss absejstatece;cntdebetas

[33] 1,8 £ 0,3 228 ¥ 36 MajumdarS? to Alé?/n,p/77+d mb;entd.695keV
/ore.r=99 %/and 270 ku?fbrarwlmi
betas;runs with differently en~—
riched samples:224, 244, 200 and
221, 238 mb were obtained;

[50] 14,7t o0,2 erot23 ‘Bonazzolebh &bse;cntde695 keV B ,brar=1loo %;

from the 25ﬁ@7sygteg]6 mb staba

DA G TROT OO OODE P ET L0 ORI END O ODCAEOQTEO RO EOPPEOON0 B CE SR e H OGP E g Oe

192 14,8 % 0,2 760 % loo Husainé8 to /see Tel20/;cnta. 420 KBV y,bu
' T=0,8%%;enriched sample;

1;09] 4+ 0,3 712 ¥ Go lu%o to /see drgolﬁcnf&@ 417 kev,(sbrorw

=0,83 % /ICC=0/3

0000.‘09&%0.'0.0!!00'000'0O‘Co.DQQD‘aoﬂe@oo09000'0§@0&a&000.m&ao.hnc@#‘%‘@ﬁ

1}09] 14,4 * 0,3 949+150 for GVT“IM/o to /see Zr7%/;cntd.4l7keV yy5ee4-$

QOQGQGGQOOO a e %o O . OO O - & oae.aoaoocoteo Q..B&g ﬁoﬂﬁu@ﬁ@‘@“,‘@ﬁ@ﬁ&
126 14,8 & 0,45 ‘580 + 45 " an72 see ahm/’
093@06&0 000.. A 0o O OB ETRNESN 006.6.0 ‘eoo@e&oenooocs&». QOOOQQQQOSOGGOQ*&(
1-9
.:.?O
g
)gTe

for the 67 m Teld%8
1 J92]14 5% 0,35 599 % 120 Pauls53 abs.,séz.eo cntdaﬁ5 ;0™ 84n refaggj

00'9@0.0..000OlQ0.0QQQQQOGGQO‘90"0008.0‘090B0009'.‘6050‘000.0I‘OGG'@OOBGGQ

193] 14,81 0,3 225% 28 Najumdar63 to /see TelZ8/jcntd.betass

Q.OQQO.DOOQQOQ.0.0‘O.IGQIQQOOQO‘G@DGO"‘QROOO‘Q!COQOQ lE&QfQQOQEQQ#OOGGQGOOG

90] 442 F 0,2 2lo £ 46 Brzoskoos  to Fegoln,p/IEAila mb;

}?o} 4,7 + 0,2 580 & 27 Bonazzolabi absej;cntde BOOKeVﬁfbrar»l 5/ 700
/4% $990/15%/and 1453 kuV/7lmf
betas;lusyste,25mb stat.esin2@

ﬁc‘&a'&ﬁ”o@.ﬁh’bﬂ."Q*@Bo'@.G‘t.@OQGQQ"CB.‘QQQi 2 e00eENERRD G EREN s ES

1027 14,8 * 0g2 435 2 S0 Husain€8 to/see Te éo/,CDtdo@60k@VX}br$fmam

.000..009000000.00"'0..0'!09?'9‘00BQQQOGOGCQ@gh‘!wﬂcoo.ﬂ@h.w500.0300‘910

1109] 14,4 X 0,3 570 % 30 LuPc %o /sec Zr’°/;cntde 460 keV 3 ,brers
| =8,%%and 487{»V4*gbror21,53ﬂ/106 =0/3

légﬁoﬁ.ﬁﬂ ghéagoﬁﬂdggoﬁwz}OQQOOQGKGO@W O[OOGQ%GW[QCDQQGOQOQObﬂﬂﬁ.ﬁﬂ

eaCovOs e o esespecnER0aPEEECEOOOTORZ® con0&9»oeoaoeaszaeooeoaaeooﬁmaﬂﬂ

for the 33 4 Te 129m
295} 4,8 ¥ 0,5 528 * loo Majumdaro? to /see TelaS/fcntdobetas

090000000Ocooanﬂoaooaeep.ooot'o-t«ort&eo&oson-anaéuoeoooaooecoooceeant

4,2 F o042 247 + Brzosko65  to Fe?©/n,p/l24+12 mb;

:.QOOOOQ‘O..@Q‘."OQH.'Q’..'ﬂﬂ'OQOGICOD.OGGQOO:OOBOQOGOGQQ@&G.OOO@S@OOQ

92] 14,8 % 0,2 241 * 3o Husain68 to/seec Tel20/;cntdlobkeVy;brw=64%;

ooooonsaootoccoptﬂoouoeeoooao.»wno-c-ooo'Qoagueooa-oaoao-oonoaoanoO0~06°°

(109J 4.4 £ 0,3 885 £ 45 lu7o to/sece ero/,cntd.460/6%/948?/ 12%/
and 696 keV gammes /brancherss 8/ 1.

‘9.'90..Q.O..O..Q.Q_’.Q..OQF“OQOOQG.Qﬁo.OOUOOB.OGD‘QQQQOQ.OOGQPQOQCQQGQQ'



Todine

127
53%

Refe. IEnergy/MeV/  Cross Sec/ub/ Identife Commentbs

111] 14,5 % 0,35 1120 % 392 Paul53  absej;statees;oentdebetas

(5] [9] 13,1 1100 . absejcntdebetas;estimated

18] 15,1 1%200 £ 8o Naxrtinb3 toteerreithe firgt and last
15,6 1320 values were taken fourve :h;j]

5] 19] 13,2 * 0,3 1210 * 130 to A127 /a0 /10745 mb ablssl

[33] 14,1 % o.4 1220 £ 1lo Bormann62  MeVjcntd, 286 keVy ;first and

1542 £ o044 1290 % 120 last deta are fromcurve iB3S

QQ.O....QQOO.!-Q-...DGO.9000b.QOOQ..Q-OOOtwaQOOOOOQOQOOOQD‘Qﬁolqowaoool‘al.

{62] 14,8 ¥ 0,2 le6o £ 70  Barrallé9  abs.;cntde386 keVywitho34
¥ /decay;itwice 3tandﬁ?: Ve
/4o mb/given;see Intt2;

Q...Q.Q..Q.QQ‘G......O‘OO.‘.OQQQOOOQ..'OQQ.Q‘QQDO“..Do'.g&..ﬁ‘ﬁo.‘...’ﬁ..

1097 14,4 * 0,3 1649 * 8o Iu?o to . /see Zr’°/;cntde. 386 keV
—Z",brora=5l+ % /ICCozo,ol9/‘;

.0'9.0.00‘.0'.9'0.‘...0.QOQ.O'OO_“.‘O‘..OGOQ.QOQ'...00..0000‘?.'.0..0...03



Xenon
124
54)(0
Ref. Bnergy/leV/ Cross Sec/mb/ Identife Comments

- A
(70  14,4%0,5  1l30#llo Kondaish68 10 Xe'2°/n,on/1700%loo mb;cntd.

' 149 keV ywith 0,6925(f+¢//decay,
ICC.=0,464%3err.contalins stateand
systeees except monitor cross secs
ICC., half-life,branching ratios;

PO QOLO G R # 8O0 PR PSS U O QCE 66 5 O U 204580200080 0008 82 e® P 0009000066208 ds0s8DRSHGO S s0esre Q&

.M

5&X6126
for the 17 h Xel258 4+ the 55 s Xeldom

70]  14,4%0,5  1355£165 Kondaish68 to /see Xel2¥/;cntd. 187 keV y”

- with 0,625(ngydeigx,Iccgzo,137;

for errors see Xe H

PO OOEOOPNROOREPIRCEOEPRCPI PR PO S CIOT PO RSN B EO ST EOEEIPOEEOCEDNOOEOOIORBERCEIGENOICOEOGEECEDIE®E

for the 55 s Xel2oM

170]  14,4%0,3 700200 Kondaiah6d %o Xel28/n,on/P84of65 mbientdelll
keVywith l,oo{Xwgqggcay,lccozo,ﬁmﬁ
for errors see Xe 3

3PP BRSOV OICO P ISP EPECO P L OCRNOBPIORNCOIOTIORTOESEROCRANTPOODBENEP ISR POGEEOROT

126
54XL

for the 36 a Xel278 4 the 75 s xell7m

[70]  14,4%0,3  15%0%l170 Kondaiah68 to /see Xe °'/jcntd.2o0% keV y with
: 0,7473 (yreydecay,ICC+=0,093 "and
575ke?y'witﬁb,2209@+g¥deisgg ICC»
v =0,014;;for errors see Xe 3

J QORGSO BOPORPOIREROOPPEOCEDRDOOEL2E NP OEOENOCHESE SOOI POEIEONSEES SOEDIOEAIPE RGOS OEIDOD D

"~

for the 75 s Xblz?m

+840% 65 Kondaieh68 to Si®8/n, p/250415 mb;centd.105keV
Y with 1,o0[f+e//Gecay,ICCe=0,4456
and 175keVyyl,00(+e)/decay,ICC=153

SO S P OCEBOLEROSOIRVPOPRSENPPOR IO EEAO0POCOROESREC OO AR OTQEREQLIETRETCN SO BRI ACEOERTT

[70]  14,4%0,3

VEIEQm

5!‘!--1)-

|70]  14,4%0,3  1435%130 Kondaish68 to /see Xe 2%/;cntd.197 keV ywith

1,0Kg+qydecay,ICCe=l6,24;



Xenon 14

b
54Xe:l)zm

Refo Energy/lieV/ Cross Sec/mb/ Identif. Comments

\’_70] 14 ,0%0,3 775+ 65 Kondaizh68 to Xer9/see Xel?4/and to XellB

/n,2n/m*gl530~l?o mbientd.164keV
J with 1,00( 3"+ej/decay,ICC-46 81;

OB PSR OEIOOORPQCOEEAOCOOORESEEBOORES SR P N PQOEODSD P S TOPOPOONOOLRIPASICERIIPECEOEOSEOAES

154
54Xe
for the 5,3 d Xel358 ¢ the 2,3 d Xeldo®
[7o]  14,4%0,3  2360f240 Fondaiah68 to Xet29/n,on/M*B1530:170 mbient

81 P'eV);wi’ch 05999 ( +e}/deca¥
ICCeml 8ifor errors see Xe

QO’QQO0.00DD0.00DC&.DQOQOOGOOOQOOQGOGQQI.QQOQIOQ'COOCQODQOQOGOQOOQOQQ0.00

Lo9] 14,4%0,3 1698t170 Iu7o E‘]gfrobably a revised value of Kondaiah6&8

12 09| and {70] were written by /partially/

[ 7 the same authors, [lo9] i)reuents the sem
values as [?o]except Yeldh

for the 2,35 d X9155m

70]  14,4%0,3 665F 8o Kondaiah68 to /see Xe 2'/§ cntde233 keVy
i with 1,0 (y+e)/decayICCe=6,38;

B O COLODOCOEB O BODROSADENS VAN T LIPS B0 GO0 & 0088000 GaW 008802 edPeORdIAaSsIOIEPOILSRE G o®PDe

136
54Xe
for the 9,1 h Xel358 4+ the 16 m Xellom
170]  14,4%0,3 1700tloo EKondaiah68 +to A127/n,/114%6 mb;entd.250 ke
’ % with o '57 [+e//decay,lcco=0,062

OB QOPORLOOEORSREINDIPCPCO BN ADET RGOS ORI BT PPOOOEOCHEOESETOERNBIOCECEENSPerrrsroe s

for the 16 m Zelr %

[70]  1#,8%0,3 7501 50 Kondaish68 to A127/n,p/68"'8 mbjenbde 527 ke
' A with 1,00 (J+e/decay,llCe=0425'

QO O OCOB SO0 S S OO PFOGOE 9P &SP B eSO ON O Ps OSSO DDOSEEN S

00 %900 THEOD PO SREPTBS



2}

75

Cesium
o132
550°
Refe Energy/MeV/ Cross Sec/mb/ Identif. Comments
LS]B]P:?} 14,1 1550 * 250 Minzerol to A127/n;04/116 mbi;totserr.
78] 14,1to,1 704 % 140  Pollehn6l o Ii%/n,t/25,8 mb; error

estimated here after|9]

OOQO.GQOOG"Q-QOQﬁnaopoQoaacc-oonoutenﬂuoeeuooeaooaop?eoaaocﬁﬂa‘aoeaoocoaa

151 {9] 13,a+o, 3 1200 % 1lo to AL“//np/118 mb at 14,1
L}} 4410, 1289 * 1%0 Bormann62  MeVifirst and last data:&mn
;6 oto 4 1140 % loo . curves |SBBficntd.670 keVy;
71 14 2+o,2 2018 T 182 el6s L0 Fe%/n;p/lw;é and Cub5/n é
14 ,6%0,2 1598 f 160 %6 920180 mb at 14,2 LieVito Fe5S/np/

1128 and Cub5/n2n/970F Somb #1456
1109] 14 ,4%0,3 1542 + 95 Tu7o to /see ng / cntdo668 keV
A*,br¢rw97,8 5 /ICC=0/;
\109] 1625 * 135 cited inllo9] for the 14=15
eV region without nome

2O PP OPIRSIEDHIDOD CODAQBOROSPECOOTOOESTEPODSHESDRERAPODEREEDODT SN BROOAIETERG OO
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Barium

56Ba15°

Ref. Energy/leV/ Cross Sec/mb/ Identif. Comments

1o9] 14,4%0,% 1371 X %0 /i/ In70 together with the Balzoég'np/pracess!
tu /see ZrI0/;measd.Cst decaysentde
o72 k¥e¥ ¥, br»r~j6 %/ICC=0, 05/ and 411

kOV“f bforo~£4 /ICCO”O 02/’

...00..'..‘9.'..99......‘.CO.Q..OQ.Q.QO.G..Q0.00.Q.“.'..Q.OOO...QQ.Q’QQ‘O

56B3152

1109] 14 441043 1574 % loo Iu7o to /see Zr?°/;cntd. 496 keV 3y Dbre

O 6P OB EOOSREEE P SO EOOGO ORI N RESNOE PR REEGEYEDNEEON S LEADEEE S PE PO ERFEONPC AN

Cnal24m

56Ba

1957 14,8+0,8 %o * 8o Wille6o to Cu®>/n,2n/519 and Cu®5/n,2n/

- 1020 mb; counted betas;

109] 14,4%0,3 783 & 56 Lu7o to /see 2rJ9/§ cntde 276 keV
© bror=lo0 % /ICCe=lt,7/;

OB OB GO OGO ECEOO OS2 COORPCO UL OL R0 00882 O0 008300 ¢ROCRIOISSEQPMERSADICOOOSENGESCEs

56Ba156m

[95] 14,8%0,8 700 £ 8o Wille6o to /see Bal?/;counted betas;
Ro9] ‘14,4%0,3" 1149 1’80 /1/ lu7e’  together with the Bal35/m 40*/pro-
) cess!to /see Zr °/,cntd02 8 keV
broere=l00 % /ICCQ:),ZS /,

OO OB OEPEOBCDOOEBSDROERBOVP RO CE RN OAPENPOCEOEPIEOOLERSBODPEIOEO®OIDODOOIRESSs

56B3158m

[95] 14,8%0,8 1250 % loo  WilleGo to /see Ba1?4m/,counted betas;

'...O......‘...‘0.0.0.0‘..0.'0.000...0....00.‘D".O'..QO.@OQOOOO.DOQDé..G

\94] 18,0%0,2 1620 * 70  Cuzzocreab? to cul/n,on/169%1o and Cu®?
/n,2n/919¢50 mbi;cntde. betas;

PR PRGN GG EOODODGS NS PNPEOSLBONROIROAINEPIBOGOORVGERIPIENGOROIQREOIP PO ORI PPIPRNDOIGOELESES



1971 1%,7%0,15 1780 % loo  Dilg68  to Al

7
Cerium
136
580@

Ref. Energy/tieV/ Cross Sec/mb/ Identif. Comments

109] 14,4%0,3 1518 £ 9o Lu7o to /see Zr9°/ cntde265 keV -
brero”47,4 m /IOC.~O 069 /,

PO OCODE S OCRNOCOOOO BCEOP B S QLR S RL ARSI R TSR LA EEESOCS LSRR RCEODNSTGEeeQTESSEDSRED

1%&6m
Ce
58

p09} 14 ,4%0,3 958 % loo In7o to /see Zr9°/ sentde 255 keV g,
i ’ brere=9 9,4 m /ICUG”S l/;

OOO‘G‘QDOO.QO.‘OG‘.'QCO'OQ'OQ‘\&i...nD.OC.OD.QObQOQC&).OQOO0..!300ﬂﬂ@’b.oﬁ")ﬁ

for the 140 d Cel?98 4 the 55 5 CetiIm
951 9] 14,8%0,8 %000 % Loo Wille6o  to /see Balltly;

iootcciaugoouooﬁoao-qwoo-cooooooaoQccceacnvooo'onooconeecoQ.:QQOOOQQOOOOG‘
14,7 188¢ Anonymus62 cited in |8]without name

HOOO.O.OO...‘.9.DOO..DOO.OQ.BQ.QG.D.FOGQBQQQ.D"00909'0ﬂOO’Q'QQ..O.I..'FO..
96] 14,8 1600 * 1o  Csikai6? to Prifl/n,p/11,4 mb; cntde
7, 166 keV gamma;
".-e.‘OOQQQGQQ.O....0’Q.00?-‘O.OCQ...Q.QO.’GQQOOQG5..0‘0’1 am'.Q‘QOQQQQQ‘Q"'
el 14 ,0%0,2 3220 & 320 Cuzzocreab7? to /see Ba+Y W/;pivend &

’ =2080k200 mb; this is 49 in fad’

_“5.000'..Q.O‘OO.D.0.0@CC.0.09’0.00‘OBOOﬁ.QO"‘..057@003.0.0&9'00“‘“0.00‘00.

/ngx/111,5%2 mb;

'Q.OQD.ODOOCOQ’QO.0.9‘@0.’.900.0‘60.09!..0?Glﬁ“’@‘oo.ﬂ..vﬁnnOOe.O.QO.G&GGOO

Y 56] 12,51%t0,22 1747 * 122 abse;cntde integre.gamma spectre

"

14 410%0,27 1804 % lo5 .
Lt,88%0,51 1825 % t1op  Dormannds
1la9j 14 0%0,3 1583 £ 130 o to /see ng /scntde. 165 keVJ-,
brere=lo0 % [ICCe=0,24 /3

QO SRDTOAO0TPLROQRPEOIO TR WP PR IDEPOROOIFPLRODEEOEDRVIATPINOBIGSOOLPBOPEOOGAINGEEONO ¥

from 12,94 up to 19,56 KeV;



78
Cerium

140
Ce
58

Refe Energy/ile¥/ Cross Sec/mb/ Identif. Comments

for the 55 s Cel?9m
p?] 14,8%048 1200 % 400 Wille6o to/see 733154m/?

ﬁ...'..‘o@c.QOO’.....'O@QDQGOO0.00QOI}QOQGJGQQ00660.900003OCOGUOO‘OOOQOQGQ

198] 9] 14,1%0,2 1440 £ 166 Pollehm6l %o Li®/n,t/25,8%1,5 mb;

127] 14,8 1130 * 120  Prasad66  to Feb56/n,p/l26 mbitoteeos;

1 ] 14,5%0,3 870 % 134 MGnonG?. to Cué)/ngzn/497f4l mb; cntde
760 keV gamma /ICC=0,08/;

94] 14 ,0%0,2 940 t 250 Cuzzocreat? to /see Baijam/;
1;09] 14 4*0,5 621 + 7o u%o to Sléé/n /25215 mbjientds
46 kevay,brnruloc% /IGG~0 o8/

PO RREOVET L RO BEPENOOEIOEBOITO OB CEDENOIPRIENELRHECIET L OROCEQAOOC APPSO SREROECRES S

5808111-2

195} 14,8%0,8 1600 £ 300 = Villebo to /see BaI%m/-

-

\96] 7]14,8 1960 % 170  Csikai6? o /sce Celt0/B%8/7:cnta.1a5
) keV gammas;
\97{ 1447%0,15 1860 % 1%0 Dilge8 to /see Cejﬂo’7
1561  13,51fto,22 1778 % 1le4 abssjcountted integre gamma-
J4gloko,27 1695 t lo2 Bormannés ~gpectre;from 12,9 up to
14, 88i0 52l 1802 % 160 : 19456 MeV;
15,62£0,33 1581 * 142
@091 14 ,4%0,3 17%0 £ 170 . Iu%o to /see ngé/;cntde 145 kevar,
brere=70 % /ICCo=0,45/;

PP P IO ERPTACORNL DG OSBRI COIRANEECEPSIOE P I RBEDRESE I CEOPNOOEOTREPIETOO RS S NIOIANEO®O D



Praoseodymiun

1
59°%

Ref. Inergy/MeV/ Cross Sec/mb/ Identife.
QI{ 14,5 io,BS 2060 t 721 Pzul 5’ abgseistabecejcntde betas;

\9} 14 1763 Rayburn58 to Cué5/n,2n/5oo mbs;

9] 13,77%0,20 1586 * 125 to Li
1261 19714 TohEol o7 1591 * 14% Pergusonéo

15,78%0,32 1937 & 156

195] 14,8 0,8 2100 % %00 Wille6o  to /see BalZM/:.cntde betas
G'Q’lo’o'.."ht."ﬂ.a000-0OOQQO.'OOQGOQDOCBQQ.OQOQDQ..Q.QQ.QQOOQQQQOOOQ.0!
@Jls} 14,4 10,3 1801 #* 1%5 Rayburnél to Cubl/mn,2n/503t37 mb;annihe:
39 14,8 £0,5 1378 % 206  Khurane6l to Fe®©/n,p/126 mby

4] 14,13%0,1 1240 & 74 Cevolenié2 sbso.;cntde annihilation rade;

OB RO O @O 80O ESESE SRS PO O LS E LT OO OSPOENOCDORRT B EHDSRELBEDEIODO RS ®OOSEEEE DO

Comnents

* 8 SRS DCEOODL SO ESOR O

6/n,6/28,1 mb;

5] 12,5 1570 * 150 normolized to 1591 mb at 14,4
' 12,7 1690 * loo /?/MeVicounted betas; taken
14,05 1750 150 foehlert2 from cupves;
14,3 1780 % 150
15,95 1770 T 1o

OB e S OTROFROODOC O eRTeOO

5! 13,5 1700

C P RO ALV DSC0 OSSR CE RO PR AR EDSE O EOEIE S 2R

170 counted annihilation radiatior

5,8 1750 170 taken from curves
0 1900 1%0

14,7 2020 200 o >

14 é 3900 190 Rayburné3

19%0
1820
1780

190
1%0
180

H il + 1 td b id s (31144 I+

l99] 14,5 Zo,3  log2 %
foud 14,0 *0,2 2002 %
I56]  13.44%0,13 1485
14,11%0,15 1614
4, 87+o 17 1700
15,52%0,17 1787

[1 15,0 *0,3 2050 t
00]

i

OO OCHOBOCHREREECHOEOONOO RO

®C 2D E NP R EDHNEOON PR EEE R QO C AR DRSO SRR OR D
150 Menon67 to /see Cel40m/‘(?7total=o,53;
S B ® O 8 H P OB N ETD eSS PSS EE DO NS Qo.“b.‘m.&wﬂl"ﬂ
225 Cuzzocreab? to /see Ba 1280 /icntdes betas;
&G PR eSS PE SO NBE LT OPED S REONR NSRRI RD AR ST REOEEOsE
143 absejcounted positrons;from
159 8 12,78 up to 19,42 MeV;
164
172
00000D’DGOOO@QO...O.@G0...‘00.0.‘.!‘09.‘00.0'00.0
loo Petd68 to Cu 9/n n/560L30 mbicentd.
annihe.ra do,the +lo mb error in
152}is a misprint;

BGOSR DPEE RGP EORS R EORFTE RO RETE®ONE R OB EF O ONR

Bormannt



Heodymium 80

e liat?

Refe Energy/lieV/ Cross Sec/mb/ Identif.  Comments

) for the 2,5 h NAl#lg 4+ the 64 s nglé4lm
ol 1 2480 * 200 Rayburn59 to Cu®?/n,2n/Soo mb;

0‘..000..&7.0DQ.O.QG.!.DQQO!..Bniob'b.&ﬁno.-b.csinaoeuig O 6 B E MBS NS OE R

195] 14,8%0,8 2060 t 200 Wille6o to /see Bat?™M/;counted betas;

(OB 145057 511 E 00" Raybuenbl G0 Gub3/n,on 505457 mb; entd sanns
géi“"i&;é’°‘°°"°°ié§5°i’iéé°°‘°é££é;;ééé"%5’é&éz}ﬁ;éa}éié'éé2&5&&:&%&'&&% ,
{99] y sK—capbure X-rays and ann.rade
4]~ 1u,0k0,2" 15%0£190 for 5 % Cuzzmocread? to /see BallfizyT T
[97] "14,7%0,15 1640 % 120  Dilgs8  to Al27/np/l11,582 mb;
(& T1a,2%0,2  Laagiolo for 0% Prassd69  to AL2V/n,a/115#5 mb;

RBEGOD R OISO TEEERIOEOCDROCOROGOH D IOOOG0CONERDNPLERCEDROTERRDERNDOEPNES SO EHNGLEreINEs

for the &4 s Ndelm
199l 14,5 755 Kotajimabo

QQQ...QO&OO.DQooo.naqoaooonooenpoooaeem‘ncaooooovr‘gsaogtatsnncoev ARG IO S
5] 14,6 545 * 6o Broadhead65 to 8i=Y/n,p/24%E22mb;

QO.QOO‘OQ'D.OOO0.0@.0\"9@00Q0.‘OG‘00.!'qaﬁﬂﬁ.’&&"aw’l’a‘.QDOIQ.OOQOCOOQQDQ.

(5] 14,7 0,689%0,069 for F/r4Grissom66 +Ho/sce above/:

W DO OPICOBOOIRISSPPOLEEBD IO PROETERDOPOGHEOIBENREEOD SN ONQRETESCDOBITIOED ST ®r

199]  14,5%0,3 675 * 66 Menon6? t0 Cubld/ng2n/u9741 mb;

Qout.o'bc‘on.cnoo-et.ootetaueeononoovqouoooa#ueoonnuouteaonwoaaonutoc‘eoaato

fou]  14,0%0,2 709 + 64 Cuzzocreab? to /see Balsdm/,

RO GRLOIOCER LTI UOAMNPORIOGTHARECHEIOCAIROCEOBROO R ECEIQDBBITEINS RO FRERPTDN IO OCEIDOEPNOOLEECDOS
14 2%0,2 628 % 63 Prasadfo to /see ahove/;

D OO OO PO OEOCN UIOGPORIT RO II2DE SO0 RECECRTODIORDPIEBEISH TR OESE QORI CRDPD G ®PONRTES

148
SGNd

1951‘ 14 ,8%0,8 2160 % 200 WilleGo to /see Bal4M/ientd. betas;
a]  1s,2%0,2 1626 * 200  Prasads9  to Al27/ngd/115%5 mb;

OQOOQOOQ¢0OQ0005.00009BOQPOO0.0QQ!O&Gkoilﬂaﬁﬁﬁoeﬁwai'b’dﬂ&@ﬁb&ﬂc'ﬁ@nei&ﬁﬁ@c

150
60Nd

B5} 14 4,8%0,8 2200 * 300 Willebo to /[see Bal34m/sontd. betas
~9‘O...0&.050§0.Q090GOQOOOOQQOBQQOOOQQQ@QOOG@DQQ.Q”GO.‘ l@&ﬁ‘.@ﬂl’&#&ﬁ“e&‘
[99]  14,5%0,3 1728 + 276 Menonb? to /see Edi ém

0IOQQOQ'G.ODOO.QQ..O.@OOQ%QO!OQQI0500u0..0OOQQQ#CGOQQ&OGGO!OOQQO.‘QO.ﬁO‘BB»'



a7

. 81
Samarium

62gmll%l+/m+g/

Refe Lnergy/lieV/ Cross Sec/mb/ Identif. Comments
[lol] 1#,8 $0,9 1200 % 300  WilleGo  to Cub2/m,2n/519 nb;

QOB ® POV EOORLEQAOOR PN O ERE 008800 R PO OLRORNIORENSPOEEIDEDOERORESONL LD DN
Fad v e L.

99T 14 748 for ¢ ™ Kotajimsbo

oo.oo.ncoooo.on.ooo..neoaaooooaa-o-eovaeooooon006 CH ELEOOEBPL P NOEORRERIDRENT SO AR

[9] [5] 1444 Eo,3 1584 * 120 Rayburn6l +to Cu°”’/n,2n/503 umb;jcntd.anners;

BIj5] 14,7 1670 t oo  Alford63 o Cub5/n,2n/6lo mb;cntde apneTe
Yo 4=0 ¢ 5 by 700 keVy of Smi4Sm;
L‘j»j 13,8 1260 + 130 | taken from curve in 6] s counted
14,1 1540 £ 150 annihilation radiation;
14 4 1510 £ 150  Rayburné3
14,9 1570 ¥ 170 ~
15,2 1670 £ 170
5] 1446 oot for ¢™ Broadhead65 to/see Nalé2u/;entd. 700 keV y
[99] 14,5 %0,3 765150 for €% licnomb? to /sec Nali2h/;p'7totaleo,ne7 oYy
=0 30~ =087171 mb,e/y=0,091 ;
L9'+] 4,0 20,2 1055%13%0 for 6% Cuzzocreab? to/sce Bai)&n/;U”QBSMES mb

9'0.0'0OOGGOOOQGQHOOOQO.90009'0..'Q@QrOQQQ.OOQQQQO0.00.00QC0.00QQOOO!GQGC@G

171 13,8 1600 * 240 Csikai68  to Cub3/n,2n/488 mb at 14,1 MeV;
ééff'i%:ééié'ié°°'i5éi'3°iéé“"'°p°“°°'°°°°é§§:§°£§6&’ié;%é'éé'ié;&§°ﬁé§‘§°
ThiSpEons 1008 & 135  Pormannce
75,52“"0 1y 1637 £ 160
B] 18,2 20,2 761%107 for 0% Prasad6d  to/sce HAih8/;6viSSAESS mbi

COL OGO B SBE&E ORS00 8050488086300 ¢0 & 2 Bt & &o ot 8686668888066 % 4006 8Rs0arddeedderacaredo

154
623111

1] 14,5 0,35 =225 % 90  Pauls3 abse;counted betasi;maybe this
value is a misprint as remarked
in lolj,and the correct value is
2250 mbywhich is in [9] ¢too;

Q.OD@BQP.OO0.0.‘G.Q.GQ.'ﬂ..COOQOCOD‘OOHCOQCO.QOOOGQ..’QIQOOQOOOQOGODOQQOOQQ

1ol 14,8 %0,9 1500 % %00 Wille58 to cubl/n,2n/519 mb;

CORELATELEONEOROPBCTOHGeN RPN EOLSBORTREEGEEETDEEeeOr A PREOEPOAOORANCRIAEGIS NG BN



82
Zuropium
yp - LI

Refe Energy/MeV/  Cross Sec/mb/ Identif. Comments

5]  14,8t0,8 500 £ 200  Wille6o to /see Bal34my;

/n,p/126 mb;

{53} 14 ,8%0,2 8o t 63 Spenketd to Al'é?/n?d/'l]ﬁ mb &£ 7 %ierr
121 does not include momitor erm

O W e OGN TTHERROPOPAODRED ORIV GRHEEESOPEORDR SRR GOE T ENIOEREPDN GO EDOGITRIESE OO

...‘BO...GQ.Q.«O.U..0.0QOCCOOD.QOOQGOQOQ.OQ..QQQ‘Q'D‘B

39] 14,8%0,5 6o & of EKhurana6l  to Fe

for the 995 h Eul52ml
[95]  14,8t0,8 950 * 200  WilleGo  to/see Bal l/;perhaps 6712

® S A EOHDS DS ETITEB NSRS D

/Ny, /126 mb;

VO.OOOOGQQGODDOQOOQQOGGOocl.060090.'.00'!000'9‘..’000%%
391 14 ,340,5 ies & 25 Khurana6l to Fe
00000-Qcog.-nc-eoooooooso.coauoooov-ooacoqo--occ.ooog?oc.u-~09¢otoo..-c‘ooao

fa] 14 4,2t0,2 652 + 9o Prasad69 to AL“¢/no/115%5 mb;

...0.'.’..09..’.0'."‘0.Q"GOQ.O....Q..oﬂl.0..’09600'O.QOOG.‘.QQO‘Q.Q._QC...

for the 9% m Bt |
| 14 ,2%0,2 91 % 12  Prasad69 to Al'/n,x/115#5 mb; -

DO D OB GO ® OO P S0P RP N TEIET RN D P DS R L O ORNT N0 EEHOORED PO SIREEREEOR OO EIENE SN SNR



¥
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Gadolinium
4 154
64Gd

Refo Bnergy/MeV/ Cross Sec/mb/ Tdentifs Comments

[97]  14,7%0,15 1855 * 140  Dilg68 to A127/n,/111,542 mb;

OB G OCOCO O P OO GO OC® O @& QRIOO0CSE PO @ P0G Q™ CREEPAREDS EP SO BOPIEOOROCROOOE PO eI » O

1co
64Gd

i 14,5%0,35 1470 * 809 PaulS3 abgsej;statecs;cntdsbetass
OGODOOOQOOOOOQOGOOOOOOICOOOOOQooo.--o.t.lo.ﬂo.osQt.000001341?10.00.0"...000.
/.

[95]  14,8%0,8 1450 % 300 Wille6o to /see Ba

C OO B®BPOCODOS P OB OB O8O &0 O @ 8&S G060 R GO 8DTV S &P2OIHNOGEGSEELEEH060620080 6006086 ¢ 8806 8C006C00048

39]  1#4,8%0,5 1725 % 172 Khuranabl to Fe2©/n,p/126 mb;
] 14,2%0,2 1675 + 160 Presad6d  to A127/n,2n/115%5 mb;

OO0 O 0CO0 2@ 0 00COCRCS S &2 @8 ® ¢ 8060 856008666 0C° 3 ¢ 88¢0€as6080¢BFOCOET S8 00060 s0RINCOCECEESAENIA®ES



Terbium

e
651 b 59m

Refe Energy/MeV/ Cross Sec/mb/ Identife Comments

I5] 14,6 160 £ 19  Broadhead65 to Si28/n,p/243122 mb;cntde
111 keVyand 44 keV X~ray;

371 14,8 1250 % 300 Prasad6b to FeoS/n,p/126 mb;

Y 14,2%0,2 son 7o Prasad69 to A127/n,0/115%5 mb;

0..’..’00ﬁ‘!OQ"‘.G‘.D.DQQQOO0.00‘0600"%0!!6Q.‘.I.GIQOQQQQO0.0QQQOvOQOC'OﬁO



7t

8
Dysprosium 2

160
6627

Refe FEnergy/ileV/  Cross Sec/ab/ Identif. Comments

[97] 14,7 £ 0,15 2015 % 120  Dils63 to A127/n,«/111,5£2 mb;count
ed K X~-rays after electron
capture;

PO B S PO O OCORACPEEOBEDONCO OO0 PO S EDAREE IO PR PENEIOCODTSESPNOD O CEREESON BRSO ELS
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Holmium

6?H0165

Ref. Energy/lieV/  Cross Sec/mb/ Identifs Comments

for the 24 m Ho o6 4 the 39 m HolO4m
[39] 14,8 0,5 2loo * 2lo  Khurana6l  to Fe2®/n,p/126 mb;cntd.beta

{ﬁc] 14,7 *o,2 2760 ¥ 55 Bonazzolabh abse;centde 0,9 /15 %/and 049
MeV /25 %/betas ;b mb sta=
tistical and 3% mb systema—
tic error from the total/55/

[9711] 14,0 1780 * 1o Sethi66 energy teken from curve in (3]

7] 14,7 %0415 21lo % %00 Dilg68 to /see Dyl60/;cntde.X~rays;

CELUOCOCRPIOPDR A EFOROROLD AR P OD e A IREOLCEIRBDEESOrREBCOSREDPES ORI D

for the 39 m HoloM
O71R] 1#,0 loS50 % loo Sethi66 energy taken from curve in[l]
B ®O R EEEEP DGO NP EE SRS NP SR O SO P RS ES SEBESEEDER ORGSO ?....’.IOO“Q"Q&
il 13,5 +o,47 loo5 % 142 to /see Na<~?/;
14 ,96%0,87 lo50 & 117 Menlove6?
15,82%0,45 loty &£ 117
P71 14,7 fo,15 1180 £ 170  Dilg68 to /see Dyl60/;cntdeX~rays;
@6] 159&210516 1701 % 1%2 absej;counted betas;from 12,75
14,10%0,18 1782 & 204 Bormann68  up to 19,47 MeV;perhaps with
15,52%0,21 1599 % 180 contribution of 6 %7

RO POOOOESEOEERNFO OO EN PP RORBOOHL OO ORI THREN S ERTROONEPENOIROGFEEOPETRETTNDIIES



:
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Erbium

.. 162
68T

Ref. Energy/MeV/  Cross Sec/mb/ Identife Comments

(4] 14,2%0,2 1870 * 300  Prasad69  to A127/n,~/115%5 mb;

- N BN R B B AN B AT L BY B BN B B B BN IR BN BN BN B B 2N B B N BR 20 2R B 2N 2R BN N BE IR BN B X BE NECNERE BE BE BE N B B BN RN B BB BN AR R R B N IR

166
68“1

951  14,8%0,8 1000 % 400  Wille6o to /see Balltm/;
(971 14,7%0,15 1965 * 115 Dile68 to /see Dyléo/;cntd. X~-rays;

©C 900N @ ® GO0 82 PO H RO PO T E PSSR PO P S ER ST NS ORI OBNCHSEROOREPONODLESCEPErOEB OGN

~.168m
68=T

[5] 14,6 190 £ 24  Broadheads5 to /see T 29/;cntd.208 keV
and 44 keV X-rays;
[37] 14,8 6% * llo Prasad®o to Feéé/n,P/lc?G mb;

S ¢ 08 2R VPP OLNECI R PR O0 OIS B R EP SO NRNGEIEPBRENTELONOPEIONS NGO ROENROIEDNEPIEERATN

2ot 70
68"=
(95]  14,8t0,8 500 £ 500 Tilleto %o Jeee palFE,

53] 14,8%0,2 1895 # 133  SpenkeGh  to Al27/n,0/116+8 mbsmonitor
erropy 18 not included in the
153 mb error;

....00............50....l"....'.."OO..0.'0..“.90.0.0'.‘Q‘Q......OO.....




Thulium 58

169
69Tm

Ref. Inergy/HeV/ Cross Sec/mb/ Identif. Comments

(5] 12,3 9%0 f 350 counted gammas;teken from )
13,0 920 * 370 i curve in[Sh .
13,85 970 ¥ hoo  Tewesbo from 9,9 r?}ev;

0'.9..%1‘1‘ ?'.0080‘00.%9?9.:§:le?909.'OQI.O..Q.DQGQQ 5 G POTOCAGOPOCRNSOECSEESOSSSTE 4

ig?} 14.,7%0,15 2000 t 115 Dilge8 Alé?/ngi/lll,Eia mbjcounted .

K X-rays after electron
capture;

09..03..0.0..6.0.0000060hO.o'QﬂQOOQ.0.00COC.0.0..‘..wo.0’000‘..00...’.0."



89
Ytterbium

70Yb17°

Refe ZEnergy/l'eV/ Cross Sec/mb/ Identif. Comnments

. 1971 14,7%0,15 2080 t 1lo  Dilg68 to A127/n /111,522 mbs
N counted K X~rays aflter
electron capture

PO OO B ROAOIDNOO SN OGSO SO0 EHBOOBEREOOSE RSO EOCEDICOOROROEEPe EEPEREEOIREDOOOLOESEDHOO

” ypl76
o

[95]  1#,8%0,8 4%0 * loo  Wille6o to /see Bal?™/icntd. betas;

'D.9..0090.0‘0....9...‘....Il.b..........0.90.000.-56QQIQOOQQOQG...OOO..QO

{}Q} 14 ,8%0,5 786 + 8o Khurana6l  to Fe”®/n,p/126 mb;cntd.@ ;

SOV PCOP IOROSEOADOED OGO NDRO PP OB OGPPSO I EPSOGEORTPEPCEAPEPSSODASBSOPOIBIECEOEDPGIS

B3]  14,8%0,2 18lo * 130  Spenke6d to A127/npl/11628 mbithe err.
does not include the 7 %
monitor erroricntd. betas;

CR OO OGP 0O O DOCPPOI N RSB PENOLE TP OERSPIENIRPCETOII® DIPTSR EDTIARGOPTAIOPOIOPOIRNRLSIOEDS

x



90
Iutecium

,71Lu_175

Ref. Energy/MeV/  Cross Sec/mb/ Identife. Comments

for the 3,6 vy Iul’48

7] 14,7 t0,15 1285 % luo  Dilges to A1%7/n0/111,5 mbél,5 %; -
cntde X-rays;

QB C OO DS AEOOS PP ES RS RE RSP OO RN L PSP S LN RCES A0SO e EPEPOSOOEOCSSGEEEGEIPOOTN *

| | for the 165 d Iul’/* i
95] 14,8 0,8 1600 * 300  Wille6o  to /see Bal’"/;cnbd.betas;

Qoi.'...“0..00.0.00..0....0.ooccoanu.to'oe.oon.‘.a‘é..e.c00&.00.0...00400

7] 14,7 0,15 655 £ 55  Dilg6s to A127/n@t/111,5%2 mbjsee
comments at Ybl70;

QO OB PO B OOECEB OO OOENRON OO EEE OGO 20D 680000060360 8086068660008 8RS0 S8 PeEBerFOdade



Hafnium

174
ot

Refe Energy/MeV/ Cross Sec/mb/ Identif.  Comments
5] AL 860 * 6o Hilimann66 prive. comme m[s];

LI NN N B O B RE N R Y Y R B AR N R A R N B R T R A K IR R RN I B NI N B AN AR S RN RN N R NN I A L A I I N AR LA B B B N

-

rY

L 4

72}1]?176

151 14 2000 tlooo Hillmann66 see above

’ 0.."'.9‘....‘,.OQCOOQGOQ.OOD..O'QQ.Q.’O...0...l.o.'..ﬂ.l'.....O......Q.‘.

1971 14,7 £ 0,15 2220 £ 115  Dilg68 to A127/n,d7111 52 mb; see
comments at Yb '?°;

@ P 0BG ORO®OPPOPOENOOOPROCEOPTEIDEES PO NN CED S OL RO PR O HATPBET RO ON PO eSEDSND

o 7o

{37] 14,8 880 ¥ loo Prasad6bt to FeEG/n,p/l26 mb3;half life=
= 15 s was given;

SO0 PO IRORDPIDO TR PNUOPROEDIEB OGP0 ETPDOS QS 609 I3 Q0 F0 P Q@POCrErPBOBBETPOESIARSS

~

v 72
* [_37] 14,8 570 £ 50 Prasad66 to Fe?©/n,p/126 mb;

00.00..009.00oooooooo.ooocoooo.;baooeotoooo-0.0-0-.;0..d..soaqo.oonenoooo-

Hfl Som




Tantalum 92
181
73Ta

Refs Energy/MeV/ Cross Sec/mb/ Identifs. Comments

¢ T8 ¢ /nonactivation methods/

[9]5] 14,1 1800 & 300 Rosen57 nuclear emulsion;En>0,5 MeV; a4 =47 ;
Blesl 14,1 . 2560 * 190 Ashby58 1liguid scinb.tank;first 2640200 mb

was given,renormlzd.later by auths {5k

QRO O LBONROID OO OOP S PO RS Y B ESOORRERDPEERS OO0 R OSSO NSRS OPRETEEEOPEREEDEYOROSS

for the 8,1 h paloom

1] 14,5 *o,35 867 * 217 Pauls3 absejstatecsjcounted betas
ﬁﬂﬁﬂ 4,8 20,8 270 X 3o Poularikas6o to Cuég/n,2nf556 mb;
6] 13,52t0,15 1126 * 56 to Jeee Ge?o and TiY6/;counted

1%,88t0,10 1118 * 56 betas;fgr errors see comments

% ,09t0,10 1132 & 57 Prestwoodsl &0 Scto;

14431%0,1% 1115 * 56 estwooass

14,50t0,20 1116 £ 56
Q.QD.l%lggggggéﬁl%gé l%..%OODQOOQQOOOQ.BO.Q.OOQGGQQOQQOOQQBOQ...D0.0‘.Q.'Q
[56] 13,57%0,14 1125 %t 9o abse; from 12,96 up to 18,25

- J4,loko,15 1146 £ 93 MeV;

14,60%0,16 1157 & 4 Bormann68g

15,09%0,17 1065 & 85
‘o...]l.é‘.@i'%?:]ﬂh?..‘?%§0¥.‘?%..ﬁ.“&e.’.@...Q‘.Q’.O.QGO.‘..0...0..0&0.."..0..
[ 13,96 1,01 arbitrarily normalized!

14,01 1,03 ' energy errors are ~0,05 MeV,

14,06 1,00 cross section errors are ~1,5 %;

14,11 1,00 down to 13,56 MeV; '

14,16 0,95

14,21 0,92

14426 0497

14,31 1401 /Y/ Csikal6t

14436 0,97

14,41 0,99

14,46 0497

14451 0,98

14456 0,98

14,61 1,03

14,66 1,00
OOOOOJ.'L.‘-"Z%QO‘.'Q'?t’.coﬁQOCIiOlO‘.O.Q.‘OO.'0@&.0....00.0“&....'!OQ..O.....
[31] 13,6 1,014 arbitrarily normalized!

13,7 1,013 the cross sections are accurate

13,8 1,011 tox 1% ;

13,9 1,010 )

1440 1,009

14,1 1,008 1

e 11006 /Y Vonach68

1443 15005

14 44 1,004

14,5 14003

14 46 1,001

O‘........0‘..."..‘.‘......‘..’.C“‘..’.‘.’...‘9......‘.."".D....’."...‘

=2

v

e



Wolfran

93
182
7
Refe. Energy/leV/ Cross Sec/mb/ Identif. Comments
[103] 14,8 2%00 L 200 Druzhininé6 abs. and to A127/ngd/;cntde
136 and 152 keVy ;individual
Tuns : 24¢0k300 and 216o§§oo,mb
abs e ,2%80323%0 mb to Al<//n/
. of Gordeevb? compilation;
. 000 e RBONDRROOSRNOIRNCOEBORRITO RN EENIQRITOROEOCEERI A
“197]  14,7%0,15 2160 * 120  Dilg6s

& .09'.000.'.00’.!‘9"."

to Algﬁ/n,aVIll 5&2 mb; see

comments &t Ybl7o;

PP O CABD RO C QPO ENET LR EEEBOORECHD OO BG OO0 EOFDEOLECEP TG PROEP BB CHESPIESOE SN

184m
Al
37] 14,8 | 790 ¥ 90  Prasad66

N -
to Fe?®/nyp/126 mb;
S ARG O OROCCONRTREOROEREDEIBR PO OO BV EOCNTER IR TRQCONAONNROECOOSOCERNERE RSO PYE

for the 76 4 W858 gna the 1,6 m wi&oW
[1o3] 14,8 2290 * 23%0

Druzhinintt see sbove; cnbtde 440 keV bete

o

individual runs:26002380 and
25202240 and 1980%170 abse,
24;8t220 and 23%5o0%2%0 mdb Ho
A’ld

OB BB SGEPOQOCOOITRNNSATCOET CERIDCPIPSANYIPODPIOER S OEFD IAPBARITSESPOSOETIEREOTTIOD NS

/ngl/of Gordeevo? compile

for the 1,6 m W-ooR
[5] 14,8 > 470
137] 14,8

Poularikssoo
“O‘..O._’.Q.O...I.n..o..’.."...o.t.."00.0.0‘00"5600'0.0...'.O.Q0.0'..0.0
S0 * 8o Prasad&6t to Fe

/n,p/ 126 mb;
.....G...’....'.‘OI'.Q.OQOQQO'...O-O..OQQ.‘0.0'.D.."0‘&‘0.0"..".."”..'...



94

Refs ZEnergy/lleV/ Cross Sec/mb/ Identif. Comments

for the 38 d RelHB
5] 14,1 1910 * 600  Karam62 to Au'?7/n,on/B1722465 mbicrbde)
o] 14,8 14%0 * 220  DruzhininGy individual runs:l520%230 and
1300t200 aBgo,1450t220 and 1450:
£220 to Al=//ng/117%1o mb;cntd
895/14,8 %/and 9ohkeV/44 5%/ ¥ 3

PO B EP O PP O P PO EO O NPT RS REDORPSOE TSP RO REPCROSRECTANCEOIINEEOR O T O EOIROPOEN

for the 165 @ Re-HD

\51 14,1 1120 * 400 /!/Karam62 to /sce abowve/;2,2 d half life
was measured /1/
[To#] 14,8 260 %+ loo Druzhininé? individual runs:27oillo and
2hotllo abs.2 250%100 and 270k
loo mb to Al 7/n, /117%10 mfé&ni
Y sec above;15 % brer.to W

QP 0O 0B O SRORNOBBRRE OO0 S SR EIELD S PSE SN DT RO RS PEED OO REGRECEPEOOSEIIPREOINEOS

755

(39] 14,8%t0,5 1675 * 168  KhuranaGl to Fe’°/n,p/ 126 mbs

"R SO PSS PERECEENIEeN

[5] 14,1 440 X 4lo Karam62 +to /see Reiéégl;cntd.gammas;
1104] 14,8 1490 * l6o Druzhininé? individual runs:l48oil50 and
1420%130 and 1620%170 mb abse,
l#%sil&o and 154oxl40 mb to
Al<? /nyx/117%110 mb;

SO RSO ON PR ECOPRBPBROECSIC O EL SO O B OO OCOSPP P ERLOECPTFIERPECEREORIRGOCEISOOEOENERERLS




L3l

Osmium

7608192/111-4»@/

Refo. ZEnergy/lieV/ Cross Sec/mb/ Identif. Comments

[118) 14,4 % o,4 1993 * 200  Hankla72 %o Fe2®/n,p/see Rao67 Se’ '8
and A127/n,«/11416 mbientde
129 keV y, 0,258 /decay;

.OQOOIO....Q.‘.’.00.0.00"‘.'.'."Q...ODIQ.QOCO.Q.DOOO........O‘0.0G:.O.l
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Iridium

191

77

Refe ZEnergy/MeV/ Cross Sec/mb/ Identifs Comments
for the 11 4 Irl9og

[97] 14,7 £ 0,15 1730 & 135  Dilges to A127/n,d/11%5mb+1 5 %3
see comments a 178;

QQ.O..'06.090...0'0.....'Q'....O‘.......Q....'0.0’.....0‘."..°'.°0.5..

for the 3,1 h Irt99m1
391 1,8 % 0,5 367 * 55 Khurenabl to Fe96/n,p/ 126 mb;entdefb ;

.c......ob'@b..00.'..00‘....OOQQ.Q...O‘QO....G..".G....O....ﬂ."ﬁ...‘.



Flatinum o

78Pt192

‘Refe Energy/leV/ Cross Sec/mb/ Identif. Comments

[118] 14,4 * o4 2035 & 150  Hemkla72 to /see 0s192/;cntd. 457 keV
gamma /0,021 ¥’ per decay/;

COS QGO SBEEPO OB OB ORI ORGP NN OO R0 00 &2 82065 6648680600606 8286060000 ¢ 8506600680089

?8%196}11

(1381 144 X oy 460 £ 55 Hankla72 to /see 0s192/;entds 99 keV

113 cay; together
mth %he P‘Gigg/n,r,u/process;

DOEB OO0 ROOCES R COBS OO PNREECTEPPEEORSOCROROENEIRERNOOEPEOONNIEOPRBOIBOERIROS

78%198

for the 20 h Pt+978 4 the 1,5 h ptlo97m
Ri[s] 14,5%0,35 27701524 for 6%/?/ Paul5% abs.;counted betas

DC."C'..O...o‘o..’.OQOGQOOQ.O...‘l‘O....QhG..GQ.‘ ‘.Q.OQ.Q...QQO“GOQ‘

{_51[118] 1,8 230 + 343 Mangal65 to A127/n,p/ ;entde gammas;

P ORD OGO PROPOPITEROCIO D IO ORI OO PEECOBOONRSGGIERESISLPINOPSRIGOEDNSOE o e doCaT OO PO

[118] 4 F 0,4 1716 % 17%0 Hankla?72 to /see 05192/ sentde 191 keV
s 05050 ¥ /decay;

QOPRO G OGSO EDICISENPIEON 00D IS SCOHEPBODLOEO®EROIVDESSGEOEPCIEARSSIBIPERGSOOGEBENS SO

for the 1,5 h PELI/®
[51@18] 14,8 1130 * 3113 Mengal65 to A127/n,p/;cntde gemmass

OO G A EOGOP OO POR OO S® PO P ® OO0 P e O e R AR ET O PeEDPN PO RNOEECSORS P OO R EDON AL O

{;18] 4,4 & o4 1009 % loo Hankls72 to /see Osiéa/,cntdo 297 keV
/0,027 y per decay/and 346keV
/04124 yper decay/ gammas;

SO VOO EPFEe ORI OPIOOB ORI NCRIPN RN NIPO S0 OIS RUPOEEPBOREENSEOBOCROROESOSS
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Gold

197
79Au

Refe Energy/ileV/ Cross Sec/mb/ Identif. Comments

for the 6,2 4 Aul998 4 the 9,7 h Aulo6tm
117 14,5%0,35 1722 = 465 Paul53 abs . ;counted betas;

51281 14,1 2520 * 190 Ashby58 ‘abs « jnonactivation! ;renorma=
lized in[j]by the authors;

PP S OO O ROGDOO &P B OEOPRES P eSO RO EINEAIDBEOPROTOSS SN ONRDPOORPO2DsEEISLSINEE YRS

1057 14 1800 %-500 Bak60 abs/?/;
29}{5] 13,9 1960 counted gammas; the errors
0 14, 1900 % 400 are taken from curve in{5{;
14,1 21lo Tewes6o
14, 6 2090
15, l 2110 % 4oo

QL OB BOO PO SPIACI OB AR RSO REIOOORNETRCRNIORBENENCECONOPTEAIOD OO TGS REPROEIPAESEPLOs o

§1067 14,1%0,6 1220%204&6°4£18%0%%0 Graves55 absejinonactivation!;multipli~
cation of neutrons in a thin
spherical shell;

[61 13,40%0,20 23%0 % 117 to /sce Ge? ’, Ti 46/ s for
%7,69+o,lo 2369 & 113 errors see Scitd;
4,01%0,10 2403 * 120 - .
14,31%0,13 2420 % 121  rrestwood6l
14 5o+o,20 240% % 120
14,81%0,31 2356 * 118
[?] 14,8 1700 % 150 Mangalc5  to A127/n,p/,oounted ammas
taken from curve;l950%25 mb
was given J.n[118] for this welie
‘?7] 14,7 *0,15 2320 X 180 Dilg68 to A127/n§x;111,5_21$b;see
also comments at Yb~/%;
[51] 14,7 2loo L 4o 50 A127/n,01/111,5_§ ;9
14,6 2100°0,999 see comments at Ag+9/;maybe
14,5 20,998 this wvalue is not indepen-—
14,4 0,997 dent from Dilg68
1432 RIEE:
.0\.
14:1 003995 Vonach68
1{*,0 00,99{‘;
12,9 00,995
13,8 00,992
13,7 20,991
15’6 00,990
[1o7] 14,4 *0,3 1986 * 200  Hankla68  to ié%/n,p}loo*‘a mb and 4127
/n,9/11436 mbjitss same as:
[118] 14,4 o,u 1986 * 150  Hankla72 to /see 05192/;cntd6.356 keV

LA I A 2 AN 2N BN 25 -BK SR B BN B BTN B BN Y

/04,8703 per decay/and 425 keV
/0,068% per decay/ gammas;

QP 8 C O PR EE PN CORNOERSOOTEHOPCROEPPOO SO Ee SN SO
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Gold

79 autd7

Ref. Tnergy/lMeV/ Cross Secymb/ Identif. Comments

for the 9,7 h Aul?o®

{9“5l 13,9 165 ‘ counted gammasj; the errors
s 14,0 165 * 40 are taken from curve in[5] ;
- 14,1 195 Tewesoo v
14,6 210
15,1 195 % 4o
[6] 13,40%0,20 118,8 % 5,9 to /see Ge oéggm/; for

~—~

Oy errors sece S
6’7 Prestwoodol

13,69%0,10 128,1
l4,01l%0,10 134,3
14,31%0,13  137,1
14,50%0,20 142,1
14,8lt0,31  145,1

[_5][97] 14,8 230 1 35 Mengalé5 to A127/n,p/;cohbed geammas;
[118] cites %15 mb for error;

B OLO BB PODE PO S RDOP OO EEN QS OE IR O OGP FsD PO REEIOT RS OONETPCOPOPSEOALIRNROEOLRSD

-
¢

HHH 4R
o
»
\0

[97] 14,7 0,15 148 % 15 Dile68 to /see Ybl70/;
[107] 14,4 0,3 151 % 18 Hank1a68 %o /see Auld7/m+8// same as:
[118] 14,4 to,4 151 * 18 Henkla72 to /see 0s192/;cntd.148 kev y-

with 0,437 y/decay;

B OO0 NSRS PPN RS NBRLPORRPRIERNEODOLET T OPED OO OELLIOERGOEPIPBPAERNOLOIOGEBGSRESIOPLPAOEES
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Mercury

196
SOHg

Ref« Energy/MeV/ Cross Sec/mb/ Identif. Comments

for the 9,5 h Hglo?8

[119] 14,1%0,5 <£1loo Temperley69 to Fe?®/n,p/106%7 mb/84iSkeV
a"‘ brere=9 ,8 %/301113(3.0262 keV
4 sbranching ratio="2,2 %; .

(I AN E RN E AN EENE S EEREE N RN NN NN N NN R Y I N R R R N R R N NN R R R R R L ]

[118] 14,4%0,4 363 * 54  Hankla72  to /see 08192/;cntde585 keV
/04,0708 per decay/and 6oo .
keV/0,058 y'per decay/gammas; .

SO BB QOO NROEIERDEROP NI IRT O PO ROErORPIRNOPOROOBRETEOPOEEOROOEBNOSECEADEAESS

for the 4o h Hgtoom

119] 14,1%0,5 lo6o £ 70  Temperley6d to /see above/jcntd.262 keV
gammabrere=31,2 %;

[107] 14,4%0,3 1446 * 174  Bankla68  to /see Aul37/;it's same as:
[118] 14,4%0,4 1617 £ 160  Hankla72  tofsee 0s 92/;cntd.261 keV

gamma with 0,198 f/decay;

00 E PP B RNGEIPIPLINGRBIROEOITELENBOREIINRROENEREICEINECEELITINNOEBNRERIPOEAROIREPSTSES

8038198
for the &4 b Hgl978

[97] 14,740,415 23404220 for 6™'*Dilg8 to /see Ybl7°/ ;

‘.Q?..‘.O.Q.Q...000.0.‘.....000.0Q.OD..OQ.O.G.QO...OCQOOOQ.OG‘..'.....G
(1197 14,1%0,5 %o * loo Temperley69 to /see above/;cntd.l9l keV

j}brcrza %,ICG?O,SE&OQOS ’

BOCRDS CRRBEROCIBTERPEPNPREOICELRPREIOIOEOIPDOOROOEIENORNRPEOORIPIR astebcPrrINBOEOE -

ELlB] 14 ,4%0,.4 1125 % loo Hankla?72 to /see 03192/ ;enbde.19l keV .

gamma with 0,0995 § /decay;
000.00.0'.0000.00'0090-o-;00:00ocowouoceoﬂaaotoooooattoeosooooonntcont? ~

-

for the 24 h Hgl97m

119( 14,1%0,5 90 X 70 Temperley69 to /see above/;cntde.l34 keV
(9] 4o, ¢ DLer=93,515 %,ICC=1,461 ;
[ X NN N NN NN O..Q..0'.000.06"90.00..00.0QQ.‘O‘.OQ'.O‘0.0019?.‘.0.0.’.0...

(107] 14,4%0,3 885 £ lo6 Hankla68 to /see Aut?//;it*s same as:

(1187 14,4%0,4 885 * 80  Hankla72  to /see 0s172/;cntde 134 keV
/09356 ¥ per decay/ end 279
keV/o,045% per decay/ gammas;

PO OROOPPOECECOPOPES IO PO OEBOCEePENOIESNBIPICEIROIIIPDOCPELRDESPOREICOEP OB



101
Mercury

2oonm
8oHg

Refe Energy/MeV/ Cross Sec/mb/ Identife. Comments

" [119] 14,1%0,5 880 * 60 Temperley69 to /see Hgmég/ ;ontd.158 keV

L]

-

-

/brer=loo %,I1CC=0,9%0,1/ and
375 keV /brer=100 %,I0C=
= S,45 fo,25 / gammas;

1077 1h,4%0,3 128 & 20 Henkla68  to /see Aul97/imaybe some as:

18]  14,4%0,4 789 * 120 Henkla72  to /see 0s172/;cntd.158 keV

- gamma with 0,585 y/decays

[ X RN EEE N EYE S FEE Y E N NN I N WA NI I I W -3 2 N A O NN SRR I N A B S A S RC A B B B BRI B )

204
8«:>Hg
{971 14,7%0,15 2300 % 160 Dilg68 to /see YD179/;
(108] 15,0%0,3 2230 & 300 Pet 368 to Y8%/n,2n/1010%80 mb;

cntde 279 keV gammas
[116]" "14,1%0,5 """2060 £ 190  Temperley6d to /see Hgld6E/;cntd.279 kev
X s 0T er=100 %,1C00=0,22624,0019

‘OOOCOOOCQOCOOQOQOIOOO.l...oto.‘-.OOQOQQCDQOn....0.0!..197...!..'..0.00

(1071 14,4%0,3 2077 % 250 Hankl 268 to /see Au-?(/;it%s same as:

WA M A R e W e W wE e e M e e e o e

[118) 14,4%04 2077 * 166 Henkla72  to /see 08192/;cntd«279 keV
gamma with 0,82 ¥ /decay;

CORGOOIRINDEONGIPAICRNRRPEEOAOEINTEBPROBECRIPRDIPIEEOCINESAPEEReEOROEDOBAODS S
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Thallium

203
8171

Refe ZEnergy/MeV/ Cross Sec/mb/ Identife Comments

[5] 14,8 7680 Poularikas6o
POV COIPNDCGPI P IAPONNEQRERPPREEEENPECEICAPPPREPIIENRAIDBEODDIOEIANOEOEORNRSIOEPORES ,;
5] 9] 13,0 1420 £ 280 counted gsammasithe 13 MeV
13,9 1450 £ 290 Pewes6o value is taken from curve
14,6 1560 % 290 in{5] ;there are more points ‘
15,1 | 1650 X 33%o down to the threshold; .
16] 191 13,5280415  1268°% 63 to /see Ge?%, 1idb7; gor
13,88%t0,10 1302 & 65 errors see S¢7;

14,09%0510 1%02 £ 65 Prestwoodbl
14,31%0,13 1329 & ©6
l4450%0,20 1321 % 66
14,6820426 1305 £ 65
[lo8] 15,0 £0,5 1680 £ 2lo  Petd68  to Yo0/n,2n/lolot8o mb;cnbd.
440 keV gamma;
[97] 14,7 0,15 2185 % 120  Dilge8 to /see Ybi79/;
[220] 14,8 1700 * 170  Druzhinin?l abs.;cntd.439 /95 %/and 522
/041 %/keV gommas;

Q.QCOOQQCQQ..O..'.....'.'OOQ!.OGB.QC..OQOO.......O..Qllg?n.l&.....’..'.

[1o7] 14,4 0,3 1784 + 214 Hankla68 to /see Au jmaybe same as:

[118] 14,4 %o,4 1950 % 200  Hankla72 to /see Ost?2/;cnbtdesso keV
gamma with 0,908 y /decay;

OO PO GO PO B EOBRPROONOEENOOENREGSE ST INACIODNSPCTNNLRIEVNESTNIDEGPECCOENQROESPS

g111°% -

o

[53] 14,8 %0,2 1990 * 280  Spemke64 o A127/n,d/116 mb L 7 %;cntde
betas /98 %/;error is the sum ~*
of 7 % monitor erreand 7 %
other errors ;

GO 0 ® 2 G0 0L O ROINPOECLBRNECOB P OEORGEOPRN O PRI RO OIOENENE SRR PES SSRGS CEOESS
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Lead

ook
goFP

Refs Energy/MeV/ Cross Sec/mb/ Identif. Comments

51 1243 - 1250 %t 500 taken from curve;counted
v 12,8 1330 % 5¢o0 Tewesb0 gammas ;also for smaller
13,0 1540 £ Goo energies;
. Cooocooaoaacoooqotvoa-ooonotcoattbohoonote.o-oeo.onoo.oo’oa.oﬂaoonato
N [5] 12,1 1580 ¥ 8o - +taken from curve;errors are
: 12,5 . 1630 % loo statistical only;
12,4 ' 1520 £ 120 Vaughn63 -
l),o 16680 * 8o
4,0 1750 t 50
15,4 1800 & 220

OOQ.dloﬁsQ.Q.lQOcooaooponooooo'cnootcuo-oooebaocoes.o.qoo.noonoowucnn

(71108 14,7%0,3 1575 £ 160 Ceikai6? +o Cu®’/n,2n/97ombjcntde
279 keV gamma; ‘

{97] 14,7%0,15 21llo % 1lo Dilg68 to /see Ybi70/;
00"‘00’.000‘0&.0.&.oooonooouo‘i“‘coteo.q.oootooa-anouco.ooeq¢ oo‘ o.a.o
Rig] 4,1 1936+ 98 ;y/Mather6d  ocited in [118EEE{SSEPL4, nlx

GQQOQ'O..‘OOQOUOQOCOO."QOG.C.0.‘00000DQD"QQD.OOSQOOQOQCQOQ’.'.OOOQQ

B s s
15,0..0 2 Igmo £ 260  FawelyiZe 7P '
15,5%0 92 1630 £ 250
[120] 148 """ 2300 2 200 Druzhinin7l abse;cntd. 279 keV y781 %/
(18] laiafo,h 1737 % lho | Hankla7e  to /see 08192/;entd.279 keV

gamma with 0,665 3y /decay;

Gomooeo.otcoooocooeoanonoeoocccoasoceoacoeocanwooi&iooenooooanGOQQDQ

(lo8] 15,0%0,3 860%l80 for o™ Fet6s to Pr***/n,2n/2050%180 mb;
cntd.B825 kevg ;half life=Hp 8

QRO DOPCPOPIIBE R POARDEO TSI CODDRP LTI PO O LAIERCEPACOEGSASRNEGEEROCECONOEPEEREDRSTS

goPb2°%  /half life = 0,8 8 /

[5] 9] w,7 1700 * %00  Glagolevéel to cu6§/n 2n/620%400 mb;
cntde 1 % MeV gsmmas;
5] 11,0 Soi,2% 4o Shunk62  cntdel,06 MeV ' ;for 10,0
14, ' 1313,5% loo MeV also given:17%,7X14 mb,
BADNC O OB IS G CEEEIN VOB ECOTETOR DL O OP OO CREOPOCETOED IO s aGe BB OREBOBERS
(37] 14,8 990 * 120 Prasadtb  to Ped0/n,p/126 mb;
.obﬂ.oooneuocon..ooa¢®Qneooooqeo¢o¢-ooaeecmswo-coeoe&a 000000.09&0'
{1081 15,0%0,3 1340 * 174  Pebtdes o fsee PORON/ientd.0,57
1 5.0%0, 1,06 MeV §'s WAL EPEn A% /PER07

SRR OBUDIPRBICCONOROPPROIBBEIRODINENGILPERIEINEVENIECRISHGTIOIORPLDIOPOPNCEN
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Bismuth

209
85Bi

Refe Energy/MeV/ Cross Sec/mb/ Identife Comments

& ™ "%, from nonactivation measurements

[106] 14,1%0,6 1860420044’ w£2190t300 Graves55 neutron multiplication
' in a spherical shell; "

LA RN RN REEREN NN ENENERXERENENNENE NI RN NN RN EENE NN RN NE-N NN N NN N IR NN R NN N NN R

15] 14,1 2300 X 300 Rosen57  nuclear emulsion ;
.’ﬂ.‘...‘i.COCQ.O.Q..OQOQOOCOODDOO.CGOOOOOQ‘OQOOQCQ.00..006.0..0.‘0.0
{51 14,5 2420 & 200 FlerovS58 neutre. multipl.;grephite

(112j prism detector;in/5/this
is attached to 14 MeV

CROEBNGEP S PO PRET D PO OEIIOROPENE RAEDIPOEPIRNROQGENOOOGENICOIPROINOICEIGSEEPIPINEEBSROESES

[2’8] 14,1 2600 % 190 Ashby58 liquid scintillator tank;

GO P DS OCEOCRBEONSIPEPOIRDPCIOROLEERGRINTACOENOEPRSESLROEOEPOPRGEIOEONBIOILOEPOROINOIOGDS

(1127 14 2180 £ 200  LebedevS9 neutron multiplication;

...C.'..Q.‘.OQ.QQ'..'QQCOQGUOO..Q00...00..0..0...Q.‘..O.....'.‘.Oi".

{51R12] 14,1 1950 # 8o  Addm63 ar correlation of
emitted neutrons,
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Thorium
232
9°Th
Refe. Energy/MéV/ Cross Sec/mb/ Identif. Comments
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Preprint of a paper published in Atomic Energy Review vol. 11, nr.l (1973):

Recommended values of (n,2n) cross—-sections at 14,7 HeV
Z.T., Body, J. Csikai
Institute of Experimental Physics, Kossuth University
Debrecen, Huncary
Abstract. A survey is given on the present knowledge of (n,2n) cross—

sections at 14.7 HeV. Recommended values are tabulated for elements and

@

isotopes. These were obtainced on the baszis of experimental data supplemented
by N-Z systematics and are compared with values resulting from empirical

formulae,

Introduction

In addition to the checking of nuclear theories and cross-section
systematics the knowledge of (n,2n) daté at 14.7 MeV is also important for
practical applications, especially for planning thermonuclear devices and
for activation analysis. According to the recent survey by Bidy 1}}@7 (n,2n)
cross—sections ha&e becn measured at 14.7 MeV fbr about 30 per ceni of the
stable nuclei. The great number of the unknown data can be explained by the
limits of the aétivation methed and the unfavourable decay schemes‘li;7}

The experimental wvalues show large discrenancies; therefore more accurate
trends can be revealed from the data measured by the same author where the
relative accuracy is higher. More reliable data can be obtained by
approprizte averaging of the available values [4]. The observed N-Z
dependence in the (n,2n) cross—-sections [5] gives a possibility to
estimate unknown values for isotopes and elements. Tables 1, 2, 3, give
recommended values obtained on the basis of experimental data and N-Z

systematics.
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A

Sumnary of the vrocedure Tor obitoining recommended values

Recommended (n,2n) cross—sections at 14.7 MeV are determined by the

following procedure {details of which are siven in the Appendix)s

1.

2.

3.

=

Lo

Coe

The recent compilation of experimental data by B3dy, which is available
as a separatbte report 15;7, 1o taken as the basis for the present survey.
The experimental data are re-normalized to up-to-~date standard values
given in table %»

Most probable values are estinated by appropriate averaging. Table 1
gives recommended values for those nuclides for which experimental data
exist.

The values of table 1 are converted to constant excess energy above
threshold by neans of the Weisskopf formula.

The resulting values are extra- and interpolated by N-Z systematics to
obtain unmeasured values at constant excess energy.

These are converited to 14.7 MeV using the Veisskopf formula. The
resulting table 2 gives recommended values for those nuclides for
which no experimental data exist.

Valﬁes from tables 1 and 2 are used for averaging over isotopic
abundances. Table 3 gives recommended values for elements in natural

isotopic composition.
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Table 1. Recommended values of (n,2n) cross—sections at 14.7 MeV for nuclides
vhere experimental data exist. The errors given are siandard
deviations.
* = Valuss which are strongly energy dependent around 14.7 MeV are

marked (see toxdl Gpoécalx),

T /mv/ AG/md/ ' G/ws/  AG/xs/

N-14 7,52% 0,63 Sr--84 227 70
F-19 54,1 5,4 Sr-86 971 194
Na-23 4%, % 9 Y-89 1064 52
P31 10,7 0,96 7r~90 798 %" 18
C1-35 9,2 0,7 7r-96 1456 8o
K-%9 4,36 0,28 Mo-Q2  200% 11
Ca~48 940 74 lio=loo 1700 127
Sc~45 311 24 Ru-96 6%8 75
Ti~46 50,8% 4,1 Ru-98 1169 91
Cr-5o 29,4 1,9 Ru-~lo4 1440 8o
Cr-52 352 66 Rh-103 917 60
n-55 837 57 Pd-lo2 6%7 45
Fe~54 14,3 7 Pé-1lo 2050 470
. Fe-56 490 36 Ag~107 1488 1%0
Co-59 838 29 Cd~106 885 42
Ni-58 - 33,7% A3 Cd-1o8 865 100
Cu-63 558 ¥ 11 Cd~1lo 1221 150
Cu-65  965% > Geps L %
7051 190,5 14,3 In-145 1721 €7
70~66 42,4 82 Sn-112 1489 55
Zn-70 1273 1%0 Sn-114 1550 250
Ga~G9 1007 63 Sn~124 1425 180
Ga—71 1085 280 Sb-121 1655 9o
Ge-70 646 50 Sb-127% 1602 190
Ge-76 1151 137 Te-120 1220 171
As-T75 1111 3 Te~122 1444 170
Se~74 4% lo Te-128 1594 150
Se-76 937 70 Pe-130 1455 55
Se-82 1258 112 I-127 1655 55
Br-79 1059 %9 Xe-124 13797 110
Br-81 1136 45 Xe-126 1402 165
Kr-78 245 20 le-128 158% 170
Kr-8o 8lo 6o Xe-134 1698 170
Rb-35 1411 . 8 Xe-136 1760 loo

6
Rb-87 1819 343 Cs~1%% 1567 82



TARLE I. /cont./

Ba-1%0
Ba-1%2
Ce~13%5
Ce~-140
Ce-142
Pr-141
Nd-142
Nad~148
Nd-150
Sn—-144
Sn-154
GA-154
G4a-160
 Dy-160
Ho~165
Er-162
Er-166
Er-170
Tm~169
Yb-170
Yb-176
Lu~-175

1271
1574
1518
1730

1820

1744
1738
1954
2014
1557
1633
1897
1532
2060
2096
1951
2009
1862
2045
2126
1779
1983

70
100
©0
70

174
167
250

200

105
300
140
145
120
275
300
115
135
115
110
130
150
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Hf-176
Ta~181
Vi-182

W-185

Re-~185
Re-187
I+-191
Os-192
Pt~192
Pt-198
Au-197
Hg-1S6
Hg-193
HE-204
71203
T1-205
Pb-204
Bi-~209
Ra-226
Th--2%2
U-238

2270
2220
2232
2290
2020
1428
2050
2028
2070
2000
2109
2015
2043
2183
1750
19%0
1881
2214
1600
1156
703

115
570
100
220
620
111
140
200
150
250
110
180
167
o4

185
283
153
100
200
178
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Table 2. lzcommended values of (n,Zn) croas-sections at 14.7 MeV
obtained from N-Z systematics. The errors are standard
deviations.

O/mb/ - AO/i/ J/to/ A G700/
Ca~-42 290 60 Mo~94 865 &0
Ca-43% 595 90 Ho=95 980 100
Ca~4dy 470 4O HMo-96 1125 120
Ca~46 240 80 Ho~97 1295 170
Pi-47 380 60 Mo~C8 1370 180
Ti-48 320 50 Ru~99 940 90
Pi-49 660 20 Ru-100 960 1C0
Ti-50 655 60 Ru-101 11.20 110
V-51 565 60 Ru-102 1225 70
Cr-5% 890 140 PA~104 945 120
Cr—54 1120 130 PA-105 1275 140
Fe-57 900 140 Pd~106 1470 170
Fe-58 1060 190 Pa-108 1740 200
Ni-60 408 %0 Ag~109 1440 170
Hi-61 780 55 Cd-111 1260 170
Ni-62 900 60 Cd-112 1590 230
Ni-G4 1095 90 Ca~113 1370 270
7167 1000 80 Ca-114 1450 170
Zn-68 1120 85 Sn-115 1565 120
Ge-72 788 30 Sn-116 1560 120
Ge-7% 1010 40 - Sn-119 1530 110
Ge-74 1100 60 Sn-118 1465 120
Se-77 1135 50 Sn~-119 1480 110
Se-78 1085 35 Sn-120 1495 120
Se~80 1200 120 Sn-122 1470 120
Kr-82 795 80 Te-12% 1290 80
Kr-83% 1130 130 Te-124 1345 &0
Kr-84 1280 150 Te~-125 1340 80
Kr-26 2010 200 Te-1256 1495 120
Sr-37 1525 130 Te~130 1590 110
Sr—83 1465 110 Xe-129 1525 110
Zr-91 1160 50 Xe~170 1580 120
- Zr-92 1235 50 Xe-131 1565 110
Zr-94 1350 60 Xe-132 1630 120
Wb-93 1080 80 Ro-130 1550 90
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TABLE T, /cont./

O/in/ A67:b/ 6/ab/ 4870/
Ba-135 1570 110 Yb-174 1890 130
Ba-156 1660 90 Hi-174% 2040 170
Ba-1%7 1655 110 HE-177 1955 130
Ba-1%8 1720 120 HE-178 1975 140
La~1%9 1730 100 HE-179 2075 160
Ce-1%5 1520 90 B1-180 2235 160
Hd-~143% 1720 110 ¥-180 21%0 160
1d~1 44 1800 110 V183 2160 160
Ha-145 1775 110 Vi-184 2230 160
Fd-146 1845 110 05184 2170 170
Sn—147 1580 150 05-186 . 2175 170
Sm—148 1625 160 05-187 . 21%0 160
Sn-149 1535 150 05-188 2175 170
Sn~150 1645 160 05~189 2125 170
Sn-152 1790 170 05~190 2185 160
Eu-151 1675 170 05-192 (2190) (160)
Bu~15% 1885 190 Ir-193% 2130 160
GA-152 1790 220 Pt-1S0 2045 170
Gd~155 1785 1%0 Pt-1C2 (20%0) (160)
Gd-156 1800 130 Pt-194 2010 150
GA-157 1725 1%0 Pt-195 1960 140
Gd-158 1740 130 P4-106 - 1990 140
Tb-1.59 1875 140 HE-195 ( 2050) (1.60)
Dy~156 1750 190 He-199 {2010) (160)
Dy-158 1210 190 Hs-189 2020 160
Dy-161 2050 130 HE-200 2090 160
Dy~162 21560 130 Hg—201 2085 180
Dy-163 21.80 1%0 Hg~202 2160 160
Dy-1.64 2%50 170 Pb-206 1015 150
Er-164 1995 1680 Pb-207 1930 160
Er-167 1910 120 Pb-203 1985 150
Er-1.63 19%0 120
Yb-163 1350 2en
Yb-171 1970 17%0
Yb-172 1970 130

Yb-17% 15¢C0 150
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Table 3. Recommended values of (n,2n) cross-sections ot 14.7 MeV for
elements. The errors are standard deviations.

(Data for H, Li and Be were taken from BNL-325 f9].)

yA S /inb/ AS/nb/ Z G7/un/ ACG71n/

1 il 0.026 0.003 50 Sn 1494 115

3 Ii 60 10 51 Sb 1632 120

4  Be 500 100 52 Te 1482 S0

7 X 7452 0,63 55 1 1655 55

9 T 54,1 5,4 54 Ye 1604 1.20
11 Ya 43,3 9 55 Cs 1567 82
i5 P 10,7 0,96 56 Ba 1694 110
20 Ca 15 1.5 57 La 1732 103
21 Sc 311 21 58 Ce 1739 72
22 Ti 341 45 59 Pr 1744 174
23 vV 565 55 60 Na 1800 130
24 Cr 407 70 62 Sm 1660 196
25  Mn 837 59 63 Iu 1784 180
26 Pe 474 35 64 GA 1714 120
27  Co 833 9% 65 b 1875 14
28  Ni 183 15 66 Dy 2194 124
29 Cu 684 10 67 Ho 2096 273
30 Zn 565 48 68 Er 1943 120
31 Ga 1038 200 69 Tm 2045 115
32 Ge 918 40 70 Yb 1912 130
3% As 1111 1 91 Lu 1983 150
34 Se 1143 1.00 92 Hf 2093 144
35  Br 1102 85 7% Ta 2220 376
36  Kr 1320 145 24 W 2240 164
37  Rb 1524 160 95 Re 1647 120
38  Sr 1414 120 6 0s 2110 160
323 Y 1064 52 97 Ir 2100 157
40  Zr 1030 33 98 Pt 1088 160
41 W 1080 g 99 Au 2109 110
42 Mo 1062 110 80 Hg  21C0 160
44  Ru 1144 90 81 Tl 1877 250
45  Rh 9Ly 60 82 Pb 1953 157
46 P4 1491 200 8% Bi 2214 1G0
47 Ag 1465 160 g0 Fh 1156 198
48 €a 1412 130 92 U 70% 50

49  In 1722 20
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Table 4. Standard cross-sections for 14.7 MeV neutrons accepted

for the renormalization of experimental data.

Isotope Reaction Cross-section Heference
/mb/

Al-27 n,p 73 (9)*
AL-27 B, 114 (10)
Cu~65 n,an 971 present ¥ x
Cu--63% n,en 558 present
§-32 n,p 223 (10)
Li-6 n,t 26 (9)
Fe-56 n,p 98 (11),(12)
Pr-141 n,p 11,4 (14)
P-31 n,o 110 (9)
U-235 n,f 2250 (9)
Pr~141 n,2n 1750 present
Au~197 n,2n 2110 present

Y-89 n,2n 1060 - present

* Estimated from data in (9).

** 965 mb from Table I. + 6 mb from Cu63/h,g/contribution
which vas subtraclted when estimating the value in
Table I; this is because the standards used were nade
of natural copper, For the 6 mb value of the reaction

Cu63/n,X/ see ref. (13).



- 118 -
APPENDIX

Treatment of exverimental data

The compilation used [§;7 includes data up to the end of Jamary 1972.
The experimental (n,2n) cross-sections show frequently large inaccuracies agd
discrepancies, possible sources of which hgve been discussed earlier 13:7.
In this situation, where standard averaging methods fail, the generalized
averaging procedure by Bddy and Dede 12;7 was applied, where systematic and
- gtatistical errces are treated separately. This procedure is expressed by

the formulae

&, N
o= D oA ;> A Y.

e Sliag? A S§+%Z
azq Ry

and

N N N 2, N -4
T’"(}:‘«n&\“\"ﬁ L N4 L
.4:21 S;L*“(é i «4::{‘ g:»-}-?; /___J‘Silf?l‘ / S‘lf"'}‘ /2/

Here ki and s, are the experimental value and the error
.th .
of the i author, respectively. (i = 1,2...0), y2 is the

variance of the distribution attributed to the systematic
error.

The root mean square error A aw of the most probable

value ™ is. 4
N -

N
A = > . /3/

. e

If Eqs. /1/ and /2/ héve no solution with y2 2 0 then

Eqs. /1/ and /3/ give the results with y2 = 0, One can sce
that when systematic errors are negligible compared to the

statistical errors (y2/s§'—90), the present method reduces
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\

‘to the well known expressions giving the weighted mean using

reciprocal square of the errors:

N 1] -4
— X — )
., - L :> 4 754/
/et S:‘ ot SI.L
azq 4~

If the statistical errors are nezligible compared with
. 2 2 .
the systenzbic errors f%i/ y'wﬁyq/, the vreseny method

-

reduces Yo tne simple arithneiic meen:

LN /5/
Nas* N X

The experimental data were ro-normalived {o up-to-date standard values,
vhich are compiled in table Q. The uncertainties of thq standards were
not included in the errors of the experimental input data. No corrections
have been done concerning the decay schemeas. In many cases no reliable
information is available which scheme has been assumed by the author;
often the 'Nuclear Data Sheets' are quoted without stating the year of
publication.

The authors do geneérally not give errors in a unique way. Where
possible, some corrections were applied according to the available informa-
tion; for example, stated probable errors were converted into Caussian
ones. In other cases it had to be assumed that errors quoted by the
authors are of the same type.

If an author measured different values using different methods then
the average of them was used as a single input. This is however not an’
infallible solution since the systematic errors have both common and

non-common parts in such cases. But there are only a few such data.
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The most probable values for (n,2n) cross—aections at 14.7 MeV
obtained by this averaging procedure are presented in Table I. The errors
listed are Gaussian standard deviations as obtained from /3/.

In about 60 cases also energy dependent estimations were performed
(see /1_/)by supposing a linear energy devendence in the 14~15 MoV region.
In general, these results were used only fer checking the energy in-
dependent resulﬁs, where data arocund 14.7 leV were used only. Some
nuclei in %able 1 have a strongly energy devpendent cross-—section such
that the cross-section variation for 0.1 MeV is equal or greater than

the cross—section error given. Thensc nuclides (N~14, Ti-46, Ni-58,

Cu~-63, Cu-65, Se-74, Zr-90 and Ho-922) are marked in table 1.

N-2 systematics

For those nuclel where measurements are difficult to perform the
eroys—-nsections were estimated using W-Z systematics. The resulting
recomnnended vélues are given in table 2.

It hac been observed /5 / thai the (n,2n) cross-sections at a con-
stant excess energy above the threshold varies linearly with (N-2) if
cither N or Z is constant. This N-Z dependence makes it possible %o
inter- or extrapolate new values lincarly. TFor converting cross-sections
to constant excess energy and re~converting new cross-sections to 14.7 MeV
the Weisskopf formula was used. Owing to the fact that the linear
N-Z dependence holds either for constant N or for constant Z, there
are cases wherc the systematics gave the same cross—sections in two

independent ways. In order fto show the inner consistency of the

systematics such examples are given in table 5.
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Table 5. Data obtained from the N-Z trend both for constant N and Z
at 3 MeV excess snergy above threshold. Independent estimates

from using isotonic and isotopic lines agree well.

Huclide N = consvanl 7% = consbont
6 /mb/ A G7ib/ S/ Ad“/gzb
Cr--54 870 70 830 1%0
Zn-68 985 80 - 845 60
- Ge~72 720 40 750 30
' Ho-94 | 720 70 670 70
Mo-96 900 60 950 100
Mo-98 1030 100 1220 130
Se-78 930 40 915 %0
Se-80 1160 180 960 60
Sr-88 1400 130 1320 130
Ru~102 1010 70 1020 90
Te~130 1470 120 1310 90
Er-162 2020 200 1820 140
Sn-118 1150 80 1310 80
BR-176 1820 120 | 1840 120

Sm-152 1710 170 1490 140



Another test for the reliability of the N-Z systematics can be seen
from the crosn-saction values of Us=192, Pt-192, 1-=196 and He-198. The

evperimental walues of the

A
0
0]
3
=
o
fond
[
Qu
®
]

siven in table 1 have beconme avail-

o)
<
W
$od
o
6]
@]
=
3
=+
o
[on
—t
l
~d

able only afher the had becn deduced from systematics.

Both arrce well within their crrors. For thene nuclides the values in

table 1 are preferred as recommended valuon: the values in table 2 are

<
3

therafore enclesed in parsntheses.
The errors listed in table 2 are meant as Gaussian standard deviations.
They originate from the errors of those nuclides in table 1, on which the

extra- or interpodation is based in each case. No additional uncertainty

was assigned to the N-Z systematics.

Tienents with natural isotopic compesition

The cross-sections for elements at 14.7 MeV bhave been calculated
from tables 1 and 2 by averaging over isotcpic abundances. The
resulting recommended values are given in table 3 and figure 1. As it
can be seen in the Fige 1. the tendency of the original experimental data
is Tairly well followed by the values for which the N-Z systematics was
taken into account. In the case of light nuclei the odd~cven effect can
béz%cll observed; this - similarly to the shell effect - is probably
ceused by the variation in the threshold ernergies. The errors given are
Gaussian standard deviations originating from the errors in tables 1

and 2.
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Comparison with empirical formulae

A

There are semi-empirical and empirical formulae for (n,2n) cross-
sections given by Pearlstein 13;7, Ad&m-J éki l?;7 and Chatterjee 13;7. '

The yelative differences between the exverimental values from
table 1 and those obtained from the empirical formulae havelbeen calcul~
ated, The comvarison shows that in 59 per cent of all cases Pearlstein's
formula rives the best approximation; Adam~Jéki'and Chatterjee obtain
the best approvimation in 22 and 19 per cent of the cases, respectively.
In Fig. 2. histogranmes are presented in order to visualize the distribu-
tions of the deviations; the histogramme is nearly symmetric and cen-
terad to zero for the cross~sections given by Pearlstein, while this is
not so in the other two cascs.

For mass number A € 80 the cross-sections: are under-estimated and
for A2 100 are over-estimated by Pearlstein's formula; the trend is
opposite fof the other two expressions. 411 the.three.formulae give
unreliable resulis Ffor ncutron deficient disotopss far from the stability

line.
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Summary of the Thesis

b.V Z 'T .BE)‘dy

The following items are contained in this
thesis:

A treatlise of activation cross section
nmeasurements in order to establish the cxplicite
dependence of experimental cross sections on fhe
different quantities influencing the evaluation
/as Tlux, decay scheme, etc./

Classification of errors to nake dstae=
handling easier, .

‘ Discussion of some possible averasgeing
érocednres including new ones.

An explicit formula is given for d4,d and
 det neutron specra considering both encrgy loss
and angular scattering of deuterons in the target.

As a Tirst application, the Cu®?/n,2n/Cu®*
cross section messurements are analysed and corrected
for averageing, %0 nave most probable value. The analysis
shows that only a part of the data allows complete
correction, because of lack of relevant informations
/vranching ratios, etc./.

As a major application the most probable
"values of /n,2n/ cross sections have been calculated
for every nuclide where daba are available at all,
using all these data, without corrections. The aversgeing
procedure was the one which allows the presence of
gystematic errors restricted by some general assumptions.
After having calculated the averaged /experimental/
cross sections further cross sections were obtained
from N~Z systematics, In such a way we have /n,2n/ cross
sections of either experinental or scemi~empirical nature
for almost every nuclide. Finally, /n.,2n/ cross sections
for elements have also been calculated /at 14,7 HeV/
viewing possible technical needs for different applications
of /d,%/ neutrons in sciences and tccimology, @specially
for fusion reactors in the futurc,



