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-1400 Vienna, Austria

" others have been

involved in research’
efforts indirectly

related to this CRP.

The IAEA initiated a Coordinated

Research Program (CRP) in 1988 to obtain .
reliable information 'for 16 long-lived
reactions of sﬁecial impor- -

activation
Eance)EgAfusiogsée?ctoioggc
n,2n ’ u(n,p i,
94Nb,” 109} n,2n)1°'mA§,
178m2ﬂf’ 182 n,n’q)178m nf’ 151Ey n,2n
1503Eu, 153Eu6n,2n lS?gHIIQEu’
: 2n2158Tb, 158Dy (n,p)158Th,
193m2Tr, " 187Qe R,2n)186mRe,
83Kj, "lo(n,7%9°lo(ﬁﬁ)99Tc, 16500 (n,q
168mfo and 191 r(n,y)192m2Tr, Thisg paper
documents progress achieved from the
start of the program through mid- 1993.

I. INTRODUCTION

nology: 2741
9§%0(

1931Ir(n,2n
ﬂ’ngn,7

A list of 16 important activation

cross sections for fusion materials was
Cheng at the 1986 Gaus-
sig Advisory Meeting on Nuclear Data for
Fusion Reactor Technology. This list wag
subsequently endorsed by Vorking Group I
at this meeting.! The issue was also put
forth by Cheng at the 1987 INDC Meet-
ing.? On the strength of this input, the
IAEA formed a Coordinated Research Pro-
ram (CRP) in 1988 entitled "Activation
gross Sections for the Generation of
Long—lived Radionuclides of Importance
in Fusion Reactor Technology". There are
presently 10 research agreement holders
affiliated with thig CRP, and 57 indivi-
duals have contributed directly to the
work of the program (see Table i).s Many

n,p
1700f n,2n§l :

189Th(n, |

'

- ing

The work of this CRP hag been docu-
mented in the proceedings of three coor-
dination meetings3-5, “and its statyg
through mid- 1991 yag reported at the
Juelich Conference.® The investigations
fall into three cate ories: i) cross
section measurements (most are near 14
- MeV but some results haye been reported

at other energies, especially for neu-

tron capture), ii evaluations (includ-
those based on systematics), and-
ii1) nuclear model calculations intended
to define excitation functions for the
reactions considered. Results from this
program are summarized below,

Table 1: Contributors to the IAEA CRP
on activation cross sectiong for long-
lived radionuclideg

dustria
B. Yonachs, X. vagner
A. Pashchenkob

China (Peoples’ Re, ublic) N
Lu Hanlina, Yy Veixlang, ihao 6enrong, Zhao Yiwy

Vang Yongchang, Yuan Junqian, Vang Huamin, Ren

Zhoniling, Yang Jingkang
i Zhoaming

Iia Yijunm, Vang' Chunhao, Long Xianguan, Yang
Jingfu, He Py ing, Yang Zhihua, Peng I ufeng, Liu
antian, Luo iaobing

. ‘ |
m‘“ﬂmum‘m

MASTER. it



CGermany
lmm%gqgﬁgnunbmlukiﬁul

Hangary .
Italy

G. ¥aino®
Japan R

N. Yamaauro

Y. Ikeda, C. Konno
Russia

0. Grudzevich, A. Ignatyuks, N. Korailov, A.
Pashchenkob, A. Zelenetsky, K. Zolotarev

. Blinovs jed in 1993), S. uvaev, A.
Pilstenkovs (alternate for Blimov), B. Gavrilov,
B. Shirvaev .

United Kingdom

X. Porrests, B. Patrick, L. Russen, N. Soverby, C.
Vilkins

United States

v
L. Greenvood, J. {eadovs, D. Smithe
Vi
K. cﬁudvickle D. Gardner, K. %ardnet
[ Cgaduicklg, R. Haight, é. Young

. R
E. Cheng

» TAEA CRP research agreement holder.$ .
b Affiliated with more than one organization during CRP.

II. MEASUREMENTS AND EVALUATIONS

The original request from the fu-
gion community was for activation cross
section data in the vicinity of 14 MNeV
for particle-emission reactions, and be-
low a few MeV for (n,7) reactions. Most
of the measurement effort has been car-
ried out near 14 MeV because intense
neutron sources were needed to produce
adequate yield of the long-lived activi-
ties of interest to the CRP. These could
be obtained from neutron generators at
several laboratories. However, some data
were also obtained for particle-emission
reactions at lower energies, including
integral data in the Be(d,n) neutron
field. It is recognized that such infor-
mation will be useful in testing the re-
sults from nuclear model calculations

that were also carried in the CRP.

For some cases where needed infor-
mation vas very difficult to obtain di-
rectly from experiments, it has been
possible to estimate the cross sections
b{ subtracting experimental values for
short-lived components from total reac-
tion cross sections s 14 MeV that were
derived from systematic considerations.

The compiled 14-MeV data for 7
particle-emission reactions were eval-
uated in order to provide suggested
values to be used in applications %y the
fusion energy community. They also
served to normalize the results of cer-
tain nuclear model calculations carried
out by the CRP.

III. NUCLEAR MODEL CALCULATIONS

A nuclear modeling effort for seve-
ral reactions has been carried out in
parallel with the experimental program.
For 8 of these, more than one investi-
gator calculated the cross sections from
threshold to 14 MeV. These results were
then normalized to evaluated 14-MeV
cross sections, thus providing evaluated
excitation functions (see Figures 1-8).

IV. CONCLUSIONS

This CRP has produced extensive re-
sults relevant to the reactions on the
original list, thereby greatly improving
the nuclear data base for fusion energy
applications. The status is now reason-
ably acceptable for 12 of the reactions
considered. However, there are unaccep-
table uncertainties for the 6 remaining
reactions. Poor knowledge of the decay
half life remains a concern for several
of these reactions. The status of each
reaction is given in the Appendix. In
addition, this CRP has spawned studies
in related areas not discussed in this
paper. These have also contributed sig-
nificantly to improving our general
knowledge of neutron- induced activation
processes. Consequently, this CRP has
clearly been one of the most successful

_undertakings of its kind.
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Nuclear model results for 8 reac-

tions examined by the CRP are compared
after normalizing to a common value at

14.

5 MeV. Evaluated excitation functions.

are obtained by averaging on a common
energy grid and using spline fitting.
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APPENDIX: Status of CRP Reactions

27 36

Properites: Half life = 7.2 x 10% years. Threshold = 13.55
KeV. Decay = ¢ (1007). Dominant 7-ray = 1809 keV (99.8%).

Data dvasladble Prior to CRP: Some cross section values for

both long-lived .ground state (g) and short-lived isomer
(a).7 Can estimate long-lived (g) component from #g(n,2n) =
fiot(n,2n) - sa(n,2n). Derive oyo¢(n,2n) from sysg

Large uncertainty due to neutron energy dependence and de-
termination of ayq4(n,2n) from systematics.

Sample Irradiations in (2P: IEP (14.6 MeV).

Bzperimental (Cross Sections from CRP: None.

Nsclear Nodel (ross Sections from CRP: DE, IEP, IPPE.
Bualuations from CRP: None.

Status: Several model calculations but no new data from ClP.:

Uncertainty remains significant.

81 $3Ni
Properties: Half life = 100.1 years. Threshold = None
exoergic reaction). Decay = # (100%). No 7-rays.

ata dvailable Prior to CRP: Some cross section values
around 14 NMeV.7 Significant discrepancies observed.

Saaple Irradiations in CRP: RZJ/IEP (5.4-12.3, 14.5 NeV), -

ANL/JAERI/UANL (10.3, 14.7 MeV and continuum neutrons from 7
NeV deuterons on thick Be target), HL-EFL (14.8 MeV).
Bzperimental (ross Sections }&on CRP: None. Results ggndinf
from PZJ/IEP effort. Samples irradiated in ANL/JAERI/LAN
effort not anclyzed due to end of ANL program.

Nuclear Nodel Cross Sections from CRP: ORNL, DE, IAE, IEP.
Bvaluations from CRP: None.

Status: Results of several model calculations from CRP need
to be compared vith each other and vith existing data. Ex-
perimental results from the PZJ/IEP effort (if successful)
vill be useful in defining the excitation function since the
shapes obtained from nuclear modeling studies vary consi-
derably. Knowledge of the 14-MeV cross section alone is in-
adequate for such a low threshold reaction. Uncertainty
remains significant.

34Mo(n n)nqu¥
Properties: Half life = 2.03 x 104 years. Threshold = 1.28

NeV. Decay =td- (100%). Dominant 7-ray = 871 keV (99.9%).
Data dvailable Prior to CRP: Some cross section values for
both long-lived ground state S ) and short-lived isomer
n).7 Vhat counts for fusion applications is v;o:(n.g) since
1someric level decays within a fev seconds to ground state.
Can estimate gyo¢(n,p) from systematics but this involves a
large uncertainty. CRP experimental efforts directed toward
direct measurement of this cross section.
Sample Irradiations <n CRP: JAERI (14.1-14.8 NMeV), IEP (14.6
Xe¥), KRI (= 14 NeV).
Bzperimental Cross Sectsons from CLP: JAERI (14.1-14.8 leV%.
ANL/LLNL, IPPE,

ﬁ:el;a; Nodel Cross Sections from CRP: IAE,
DE, .

Bvaluations from CRP: Experimental data = 14 MeV evaluated
at IRK. Nuclear model results evaluated at LLNL.

Statss: Experimental results s 14 MeV have been evaluated at
IRK. Data are reasonably consistent. Results from nuclear
modeling at several laboratories (normalized at 14.5 NeV)
have been averaged to produce a recommended excitation func-
tion for seioy¢(nm,p). Differences in shapes from individual

calculations are modest. Due to CRP efforts, cross section
probably is known adequately for fusion energy applications.

1004g(p gn)xcungs
Properties: Half life = 418

if ears. Threshold = 9. .
Degay A TR reshold = 9.39 NeV

(8.7%). Dominant 9-ray = 723 keV

Sat; lv;ilable Prior to (RP: Some cross section values for

both lonS-Eived igomeric state (m) and short-lived ground

state gg Can estimate long-lived (a) coaponent from
va(D,20) = g5(n,2n) - 7g(n,2n). Derive ¢;o,(n,2n) from
systematics. Large uncertainty due to neutron energy de-

pendence and derivation of ¢,0;(n,2n) from systematics. Dis-
crepancy exigtxng betveen experimental values and result
from systematics traced to a serious error in half life.

ematics. °

" Semple Irradiations in CRP: IAE §14.2-14.8 NeY), IEP/PZG

‘14.5 NeY), KRI (13.7-14.9 NeV), ANL/JAERI/LANL (10.3, 14.7
eV and continuum neutrons from 7 MeV deuterons on thick Be
target), LU (13.6-14.8 NeV).
Bzperimental Cross Sections from CRP: IAE (14.2-14.8 Ievz,
IE‘/IZG (14.5 MeV), KRI (13.7-14.9 NeV), ANL/JAERI/LANL
510.3, 14.7 NeV), LU (13.6-14.8 MeV).

sclear Nodel (Uross Sections from CRP: IAE, DE, IPPE, ANL,
LANL/LLAL. .
Bualsations from CBP: Experimental data » 14 MeV evaluated
at IRK. Nuclear model results evaluated at LLNL.
Staiss: Experimental results s 14 NeV have been evaluated at

IRK. Data are reasonably consistent. Results from nuclear,
modeling at several laboratories (normalized at 14.5 NeV)'
have been averaged to produce a recommended excitation func-

tion for ayoi(n,p). Differences in shapes from individual
calculations are modest. Due to CRP efforts, cross section
probably is known adequately for fusion energy applications.

179 178m3

Properties: Nalf life = 31 years. Threshold = 8.58 NeV.
Decay = IT (100%). Dominant 1-Tay = 426 keV (97.1%).

Data Mvailadle Prior to CRP: No data found for ong- lived
isomer (m2), some data reported for short-lived  isomer
(m1).7 There is .no way to estimate su2(n,28) from syste-
matics vithout knoving isomer ratios.

Sasple Irradiations in CRP: HL/ERA 514.8 NeY), IAB/LU
(14.2-14.8 NeV), ANL/JAERI/LANL (10.3, 14.7 MeV and conti-
nuua neutrons from 7 NeV deuterons on thick Be target).
Bzperimental Cross Sections from CRP: BL/EPA (14.8 NeY),
IAE/LU (14.2-14.8 NeV), JAERI/ANL (14.7 MeV).

Nuclear Nodel Cross Sections from (RP: LANL/LLNL, IPPE
Bualuations from CIP: Experimental data = 14 MeV evaluated
at IRK. Nuclear model results evaluated at LLNL.

Status: Experimental results » 14 MeV have been evaluated at
IRK. Data are reasonably consistent. Results from nuclear
modeling at two laboratories (normalized at 14.5 ¥eV) have
been averaged to produce a recommended excitation function
for saz(n,2n). Differences in xh’?es from individual calcu-
lations are modest. Due to CRP effort, cross section appears
to be knovn vell enough for fusion energy applications.

Ll RARILD |
Properties: Half life = 31 years. Threshold =

Decay = IT (100%). Dominant 7-Tay = 426 keV (97.1%).
Data luailagle Prior to 01’:1Nonz.7 ( "
Sample Irradiations in CRP: HL/EFL (14.8 MeV » JAERI
NeV), HL/ERA (14.8 NeV), KRI(14.9 MeV), IAE/L
Bzperiaential (ross Sections from C2P: JAE
(14.9 NeV), IAE/LU (14.2 ¥eV).

Hsclear Nodel Cross Sections from CRP: Nome.
Bvaluations from (RP: Experimental results = 14 NeV have
been evaluated at IRK.

States: The CRP effort provides a qualitative knovledge of
the cross section » 14 NeV. Uncertainty remains significant.

514.8
(14.2 KeV).
(14.8 XeV), KRI

151 150g

Properties: Half life = 35.8 years. Threshold = 8.02 NeV.
Decay = ¢ (100%). Dominant 9-ray = 334 keV §94.0Z). There
exists some confusion as to vhether the long-lived state is
the ground state (g) or the isomer (m). Current best know-
ledge indicates that it is the ground state.
Data luvailable Prior to (RP: Several cross section values
for both long-lived ground state and short-lived isomer.?
Can estimate long-lived (g) component from og(n,20) =
%i0t(n,20) - oa(n,20). Derive oyq;(n,2n) from syStematics.
Large uncertainty due to neutron energy dependence and
#s0t(n,2n) determined from systematics.
Sample Irradiations in CRP: IAB/LU (14.2-14.8 NeV), P2J/IEP
£8.7-10.7 leVl‘ IRI (13.5-14.9 NeV), JAERI (14.1-14.8 AeY),
NL/JAERI/LAN (10.3, 14.7 YeV and continuum neutrons froa 7
NeV deuterons on thick Be target).
Bzperimental Cross Sections from CRP: IAE/LU (14.2-14.8
XeV), KRI (13.5-14.9 lev%, PZJ/IEP (8.7-10.7 MeV)$, JUERI
(14.1-14.8 evz, ANL/JAERI/LANL (10.3, 14.7 MeV and conti-
nuua neutrons froam 7 MeV deuterons on thick Be tar eté.
Yuclear Nodel Cross Sections from (RP: LANL/LLNL, f?? , ANL.
Bvaluations from CPP: Experimental data » 14 MeV evaluated
at IRK. Nuclear model results evaluated at LLNL.

8.58 Nev.'




Status; Experimental results = 14 MeV have been evaluated at
IRK. Data are reasonably consistent. Results froam nuclear
modeling at two laboratories (normalized at 14.5 NeV) have
been averaged to produce a recommended excitation function
for og(n,2n). Differences in shapes from individual calcu-
lations are modest. Due to CRP efforts and previously exist-
ing data, the cross section appears to be known adequately
for fusion energy applications o

153 153g*md

Properties: Half life = 13.34 years. Threshold = 8.61 NeY,

Decay = ¢ (72.1%), A-(27.9%). Dominant 7-ray = 344 keV
(26.6%). There are two shorter-lived isomers Srl and »2) as
vell as the long-lived ground state (;e of 1538y iavolved in
this reaction. Their relative contributions can be sorted
out only by performing activity measurements at various
times following irradiation. m2 decays only to g, and mi de-
cays to neighboring elements. Activity measurements made
long after the irradiation yield g+m2, and ml is bypassed.
Data Available Prior to CRP: Several cross section values
for both long-lived ground state and short-lived isomers.?
Can estimate long-lived Sg+-2) component from sg.u3(n,20) =
sioe(n,20) - oui(n,2n). Derive ovq\(n,2n) from systematics.
Large uncertainty due to neutron energy dependence and
vg,gSn,Zn derived from systematics. :
Saaple Irradiations dn CRP: IAE/LU (14.8 MNeV), KRI
(13.5-14.9 MeV), ANL/JAERI/LANL (10.3, 14.7 MeV and
continuum neutrons from 7 MeY deuterons on thick Be target),
JAERI (14.1-14.8 NeV).

Bzperimental Cross Sections from CRP: IAB/LU‘£14.8 levg, I -

41355-14.9 NeV),. ANL/JAERI™ (14.7 NeV), JABRI (14.1-14.8
eV).

Nuclear Nodel Cross Seciions from CRP: LLNL, IPPE, IAE.
Bualuations from CRP: Experimental data = 14 NeV evaluated
at IRK. Nuclear model results evaluated at LLNL.

Status: Experimental results s 14 MeV have been evaluated at
IRK. Data are reasonably consistent. Results from nuclear
modeling at two laboratories (normalized at 14.5 MeY) have
been averaged to produce a recommended excitation function

for cgem2(n,2n). Differences in shapes from individual °

calculations are modest. Due to CRP efforts and previously
" existing data, the cross section appears to be known
adequately for fusion energy applications.

159 158 '

Properties: Half life = 150 years. Threshold = 8.18 NeV,

Decay = ¢ (82%), £ (18%). Dominant -ray = 944 keV (43%).
Data Advailable Prior to CRP: Several cross sectiou values
for both long-lived ground state (g) and short-lived isomer
sn).f Only counts immediately after irradiation can separate
someric component. Most counts yield ¢¢ou(n,2n) = og(n,2n)
+ oa(n,2n). Can also derive ¢¢qoy(n,2n) from systematics, but
vith substantial uncertainty.
Sample Irradiations in CRP: FZJ/IEP (8.7-10.7 MNeV)S,
ANL/JAERI/LANL (10.3, 14.7 MeV and continuua neutrons from 7
NeV deuterons on thick Be target), IAE/LD &14.2-14.8 YeV). -
Bzperimental C(ross Seciions from (IP: A%{LB 14.2-14.8
¥eV), PZJ/IEP (8.7-10.7 MeV)s, ANL/JAERI/LANL (10.3, 14.7
| (] an? continuum neutrons from 7 MeV deuterons on thick Be
target).
Nuclear Nodel Cross Sections from C2P: LANL/LLNL, IPPE, ANL,
IAE, DE.
Bvaluations from CRP: Experimental data = 14 MeV evaluated
at IRK. Nuclear model results evaluated at LLNL.
Status: Experimental results x 14 MeV have been evaluated at
IRK. Data are reasonably consistent. Results from nuclear
wodeling at several laboratories (normalized at 14.5 NeV)
have been averaged to produce a recommended excitation funmc-
tion for w;,.S?,2n) = ¢g.u(n,2n). Differences in shapes from
individual calculations are modest. Due to CRP efforts and
previously existing data, the cross section appears to be
knovn adequately for fusion energy applications.

L340y(n,p)tet

Properties: Half life = 150 years. Threshold = None (exoer-
ic reaction). Decay = ¢ (827), 4 (18%). Dominant 7-ray =

544 keV (43%).

Data dvaslable Prior to (RP: None.T

Semple Irradiations in (RP: JAERL 214.8 ¥eV).

Bzperimental Cross Sections from CiP: JAERI (14.8 NeV).

¥uclear Nodel Cross Sections from CRP: None. '

Bualsations from CRP: IRK made an estimate of the cross
Section 3 14 NeV from systematics.

Status: Single gxferinegtal value from CRP is very uncertain
because of possib ¢ Tb impurity in Dy sample, and cross sec-
tion obtained conflicts with IRK estimate from systematics.
c‘nln::é Iftgowledge olf tht.eh M-h.elvd cross secf.%on alone is inade-

r such a low threshold reaction. Uncertain
very large in spite of CRP effort. aty reasins

193]¢(n,2p)193m3]
Properties: Half life = 241 years. Threshold = 7.96 MeV. De-

cay = IT (100%). ‘Dominant 9-ray = 317 keV ( » 83%, from
cay of 1f$lIr). There is a short- lived isJLer nf) as vggi
as a medium-lived ground state (g) of 193Ir involved in this
reaction. The contribution of (mi+g) can be obtained b per-
formin activity measurements relatively soon after the ir-
radiation. Activxtz measurements made long after the irradi-
ation yield only the m2 component.

Data vailable Prior to CRP: L few values of the combined
shorter-lived components (g+m1) exist.? Can estimate long-
lived (m2) component from oy n,20) = oyo4(n,20) -
fgoni(ny20). Derive ¢yoi(n,2n) from systematics. Large
uncertainty due to neutron energy dependence and 7t0t (n,20)
derived from systematics.

Sample Irradiations in CRP: IAE/LU (14.2 NeY),

Bzperiaental Cross Sections from CRP: IAB‘LU {14.2 NeY).
Xuclear Nodel Cross Sections from CRP: Li L/LLNL, IPPE.
Bualuations from CRP: IRK made an estimate of the cross
section » 14 NeV from systematics. Nuclear model results
evaluated at LLNL.

Statss: The CRP effort generated a single experimental value
and an estimate based on systematics, both s 14 NeV. They
are reasonably consistent. Combined with evaluated results
from nuclear model calculations (normalized at 14.5 NeV),
thig information may satisfy the needs for fusion energy
although the uncertainty remains significant.

187 1884m|

Properties: Half life = 2 x 105 years. Threshold = 7.56 NeV.
Decay = IT 11001 - Dominant 7-ray = 59 keV (20%).

Data dvailable Prior to CIP: Some cross section values for
the ghorter-lived ground state component (g).7 Can estimate
long-lived (a) component from oa(n,2n) = oros(n,20) -
og(n,2n). Derive #yor(n,2n) from systematics. Large uncer-
talnty due to neutron energy dependence and stot (n,2n) deri-
;ed {ro? sy;tenatics. 0

ample Irradiations in CRP: JAERY (14.8 ¥eV), IAE (14.2 NeV
KRI (13.5-14.9 NeV). ( ) ( )
Ifzesigec;al Cross Sections from CRP: JAERI (14.8 MeV), IAB

.2 Nev),

wcleer Nodel Cross Sections from CRP: DE, LANL‘LLNL, IPPE.
Bvalsations from (RP: IRK made an estimate of the cross sec-
tion s 14 eV from systematics. Nuclear model results evalu-
ated at LLNL.
Status: The cross sections derived froa experiments appear
to be very scattered and uncertain. Perhaps the samples from
irradiations at JAERI, KRI and IAE can be counted after a
longer cooling time (several years) to obtain consistent re-
sults. Until a reliable normalization = 14 YeV becomes
available, the overall status vill remain very uncertain.

82 43N
Properties: Half life = 100.1 years. Threshold = None (exo-
ergic reaction). Decay = §- S}OOZ). No 1-rays.

Data lvailable Prior (o (IP: Some values at lov emergy,
mostly thermal.? Evaluated for ENDP/B-VI.®

Sample Irradiations in CRP: None.

Bzperimental Cross Sections froam CRP: None.

Nuclear Nodel Cross Sections from CRP: DE.

Bvalwations froa CRP: None.

Statys: No work done in CRP. It is necessary to rely mainly
on the ENDF/B-VI isotopic evaluation vhich is based entirely
on nuclear models. An assessment of the situation vas made
by IRK and it vas concluded that the existing information is
probably sufficient to satisfy fusion energy needs.

1) 1) 99 99
Properties: Half life = 2.13 x 105 years. Threshold = None



(exoergic reaction). Decay = S (100%, both steps). 99lMo de- :
cays to both %¢»Tc and *%gTc¢ with known branching factors.
99gTc is the long-lived species. No 7-rays are observed from
998Tc decay, hovever 99%Tc is relatively short-lived and
decays » 1002 of the time to 99sTc via IT (87.2% of these
produce a 7-ray).

Data dvailable Prior to CRP: Some cross sections < 4 Nev.?
fag le Irradiations in CRP: SU (29-1100 keY), XRI (700-2000

eV).
Bzperimental Cross Sections from CRP: SU (29-1100 keV), KRI
700- 2000 keV). -

sclear Nodel Cross Sections from CRP: Nome.

Bvalvations from CRP: None.

Statss: The available coarse-resolution neutron capture data
are in satisfactory aireeunt and they probably define the
cross section adequately for fusion energy applications.

163 166m] l
Properites: laﬁ life = 1.2 x 103 leus. Threshold = None

{e:oc(:gﬁc): reaction). Decay = # (100%). Dominant 9-ray = 810
e .

Data Availabdle Prior to CRP: Considerable cross section data
for both total capture and capture to the shorter-lived
round state (g).” Can estimate long-lived (m) :omponent
rom ¢u(n,20) = ¢yos(n,20) - ¢g(n,2n). . \
Sample Irradsations sn CRP: SU (674 keV). !
Bzperimental Cross Sections from CRP: S ‘674 keY). !
Nuclear Nodel Cross Sections from CRP: LARL/LLNL.

Bvalvations from CAP: None. :
Statys: Cross section, though rather uncertain, may be kaown .
vell enough for fusion energy applications from t{c vork of |
the CRP and existing results in the literature. |

191 193m2 .
Properties: hﬁ life = 241 years. Threshold = None (exoer- .

ic reaction). Decay = IT (100%). Dominant 7-ray = 317 keV
= 83%, from decay of 193gIr). There is a short-lived isomer !
m1) as vell as a medium-lived ground state (g) of '#3Ir in- .
volved in this reaction. The comtribution ofs Slhg) can be :
obtained by performing activity measurements relatively soon |
- after the irradiation. Activity measurements made long after
the irradiation yield only the m2 component. '
Data Availadble Prior to CRP: Several data sets for both
total ca;tnre and for g+mi. Could 8sibly estimate
long-lived (m2) component from oaa(n,7) = @¢10s(n,7) - -
sgeu1(n,7). No ‘effort within the CRP program has been made
to explore this option.

Sample Irrediations in CRP: None.

Bzperimental Cross Sections from CIP: None.

¥uclear Nodel Cross Sections froa CRP: None.

Bvalyations from CiP: Nonme.

Status: An estimate of the possible impact of this reaction
on fusion energy applications has been made by IRK.
Situation is unacceptable.
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