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1. INTRODUCTION 

This compilation represents the current needs for nuclear data measurements 
and evaluations as expressed by interested fission and fusion reactor 
designers, medical users of nuclear data, nuclear data evaluators, CSEWG 
members and other interested parties. The requests and justifications are 
reviewed by the Data Request and Status Subcommittee of CSEWG as well as most 
of the general CSEWG membership. 

The basic format and computer programs for the Request List were produced by 
the National Nuclear Data Center(NNDC) at Brookhaven National Laboratory. The 
NNDC produced the Request List for many years. The Request List is compiled 
from a computerized data file. 

Each request has a unique isotope, reaction type, requestor and identifying 
number. The first two digits of the identifying number are the year in which 
the request was initiated. Every effort has been made to restrict the 
notations to those used in common nuclear physics textbooks. Most requests 
are for individual isotopes as are most ENDF evaluations, however, there are 
some requests for elemental measurements. 

Each request gives a priority rating which will be discussed in Section 2 ,  the 
neutron energy range for which the request is made, the accuracy requested in 
terms of one standard deviation, and the requested energy resolution in terms 
of one standard deviation. Also given is the requestor with the comments 
which were furnished with the request. The addresses and telephone numbers 
of the requestors are given in Appendix 1. ENDF evaluators who may be 
contacted concerning evaluations are given in Appendix 2 .  Experimentalists 
contemplating making one of the requested measurements are encouraged to 
contact both the requestor and evaluator who may provide valuable information. 

This is a working document in that it will change with time. New requests or 
comments may be submitted to the editors or a regular CSEWG member at any 
time . 
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2 .  PRIORITY ASSIGNMENTS 

The exact meaning of priority is very difficult to assess since it tends to 
be different in each case. The following definitions are those adopted by 
DOE/CSEWG. 

PRIORITY 1. Nuclear data which satisfy the criteria of Priority 2 and 
which have been selected by DOE/CSEWG for maximum 
practicable attention taking into account the urgency of 
program requirements. 

PRIORITY 2 .  

PRIORITY 3 

Nuclear data that will be required during the next few 
years in applied programs (for example, data needed to make 
the best use of reactor fuel and construction materials 
such as neutron moderators, absorbers, and radiation 
shields, space and bio-medical applications, data required 
f o r  better understanding of some significant aspect o f  
reactor behavior). 

Nuclear data of more general interest and data required to 
fill out the body of information needed for nuclear 
technology. 

, 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. - --- I 

'H o(n,n) (E) 
1 10.0 MeV to 0.2 GeV 

1 %  NIST Carlson 92045 
Ratios of measurements at appropriate angles 
needed (e.g., 180 degrees cm to 60 degrees cm in 
steps such that can interpolate between measured 
angles). A Large difference is present comparing 
V5 to V6. To reduce the uncertainty in this 
standard cross section and extend its useful 
energy range. 

3He u(d,p)  (E) 
2 0.4 MeV 

2 2  LLNL White 92001 
Shape of the cross section has been established, 
however, the data base is highly discrepant in 
absolute magnitude. 
the cross section near the peak of the resonance 
is needed for normalization. 

An accurate measurement of 

~- -I--- -- 
3He u(n,p) (E) 

2 5.0 keV to 3.0 MeV 
1 %  NIST Carlson 92040 

To reduce the uncertainty in the He-J(n,p) 
standard cross section. 

--_I 

6Li u(n,Xn) ( E , e , E n . )  
1 6.0 MeV to 12.0 MeV 

20% TSI Cheng 92114 
Measurements recornended at 6, 8, 10 and 12 MeV. 
Needed for more accurate determination of neutron 
spectrum in a fusion blanket. Li-6 is an import- 
ant fusion breeding meterial. - __1-1 

6Li u(t,p) (E) 
2 Thresh to 4.0 MeV 

10% LLNL White 86054 
Activation product with short half-life. 
For diagnosing ICF' implosions. 

7 ~ i  o(a,n) (E) 
1 4.4 MeV to 6.0 MeV 

1% ORNL Weston 92097 
To determine the B-lO(n,alphao) cross section from 
20 keV to at least 1 MeV by the inverse reaction. 
Data base is discrepant. 

7 ~ i  a(n,Xn) ( E , ~ , E , . )  

1 6.0 MeV to 12.0 MeV 
10% TSI Cheng 92115 

Measurements recornended at 6, 8, 10 and 12 MeV. 
Needed for more accurate determination of neutron 
spectrum in a fusion blanket. Li-7 is an 
important fusion breeding material. 

__-- -_-- 
7 ~ i  u(n,n*t) (E) 

2 Thresh to 0.0 MeV 
3 t o 5 1  LANL Young 92122 
Needed to assess tritium production in the tail of 
the fission neutron energy spectrum. 
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_____ 
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Isotope Quantity Priority Energy Range Accuracy &E Lab Requester No. 

'Be o(p,n) (E,@,E,) 
2 25.0 MeV to 75.0 MeV 

5% 25MeV LLNL White 92002 
Double-differential cross sections are needed for 
the optimization of neutron source production for 
cancer therapy. A minimum of 6 angles from 0 to 
50 degrees and one back angle is desired. It is 
essential that at least one thick-target measure- 
ment be made at 0 degrees for each incident proton 
energy using the same detector arrangement as in 
the thin target measurements. 

'Be u(n,Xn) ( E , Q , E " . )  
1 6.0 MeV to 12.0 MeV 

10% TSI Cheng 92116 
Measurements recomnended at 6, 8, 10 and 12 MeV. 
Needed for the determination of neutron spectrum 
in a fusion blanket. Beryllium is a very import- 
ant neutron multiplier for fusion applications. __-____ ____-- 

'Be a(n,tot) (E) 
2 1.0 MeV to 10.0 MeV 

1% lOOkeV ANL Smith 86046 
Resolution should be .x 100 keV. 
For high-temperature and space systems. 

'Be o(n,n) (E,@) 
2 2.0 MeV to 20.0 MeV 

5% lOOkeV ANL Smith 86049 
Accuracy sufficient to provide non-elastic cross 
section to 5 % .  Resolution <lo0 keV. 
For high temperature and space systems. --___ -- 

'Be o(n,n') (E,@,E,.) 
2 2.0 MeV to 10.0 MeV 

5% ANL Smith 86047 
5% accuracy on discrete inelastic. 
10% on break up spectrum. For high-tempera- 
ture and space systems. 

'Be u(n.2n) (E) 
1 14.0 MeV to 15.0 MeV 

3% TS I Cheng 86096 
Improved precision needed. __- 

'Be o(t.a) (E) 
2 Thresh to 4.0 MeV 

10% LLNL White 
Activation product with short half-life. 
For diagnosing ICF implosions. 

86055 

 OB a(n,a) (E) 
1 10.0 keV to 5.0 MeV 

2 t o 5 X  ORNL Weston 92095 
Only ratio (n,alphaO)/(n,alphal) needed. Data 
base inadequate and discrepant. _-- _I_ I 

'OB u(n,tot) (E) 
1 1.0 keV to 20.0 MeV 

0.5 to 1 % ORNL Weston 92096 
Data base discrepant and inadequate. 

-----_1_ 

 OB o(n,xa) ( E )  
2 20.0 keV to 20.0 MeV 

2 t o 5 1  ORNL Weston 92098 
Data base inadequate and discrepant. __ ---___ 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

'OB u(n,Xn) ( E , @ , E , , )  

___-- --------_ -- 
1 6.0 MeV to 12.0 MeV 

20% TS I Cheng 92117 
Measurements recomnended at 6, 8, 10 and 12 MeV. 
Needed for better determination of the neutron 
spectrum in the shield of a fusion reactor. Boron 
is needed for radiation shielding in a fusion 
reactor. 

 OB u(n,a) (E) 
1 1.0 keV to 3.0 MeV 

1% NIST Carlson 06148 
To improve accuracy of standard cross section. 
Both n,aO and n,U1 cross sections of interest. 

Measurements underway at LAMPF/WNR(Baight et al.) 
and at ORELA. _-__ --____I----__ 

~ O B  cr(t,2n) (E) 
2 Thresh to 4.0 MeV 

101 LLNL White 86056 
Activation product with short half-life. 
For diagnosing I C F  implosions. 

-L- -- l___-____l-- 

'48 olt,p) (E) 
2 Thresh to 4.0 MeV 

10% LLNL White 86057 
Activation product with short half-life. 
For diagnosing ICF implosions. __-- ----- 

'OB o(a,n) ( E )  
1 Thresh to 4.0 MeV 

10% LLNL White 86052 
Activation product with short half-life. 
For diagnosing I C F  implosions. 

~______-__I___----_-II_ 

l l B  r(p,n) (E,e,En) 
2 25.0  MeV to 75 .0  MeV 

5% 25MeV LLNL White 92003 
Double-differential cross sections are needed for 
the optimization of neutron source production for 
cancer therapy. A minimum of 6 angles from 0 to 
50 degrees and one back angle are desired. It is 
essential that at least one thick-target measure- 
ment be made at 0 degrees for each incident proton 
energy using the same detector arrangement as in 
the thin target measurements. 

____l__l__l_--___ 

1 1 ~  o(n,Xn) ( E , ~ , E , , )  
1 6.0 MeV to 12.0 MeV 

10% T S I  Cheng 92118 
Measurements recamended at 6, 8, 10 and 12 MeV. 
Needed to determine more accurate neutron spect- 
rum. Boron is an essential shielding material 
in a fusion reactor. --__ 

"% u(n,n'3~z) (E) 
2 20.0 MeV to 65.0 MeV 

10 to 202 lMeV ORNL Fu 92084 
ENDFIB-VI for carbon has been extended to 32 MeV. 
Most reaction cross sections were based on 
estimates in the extension. Since (n,n'3a) 
appears to be the largest of a11 cross sections 
from 20 to 40 MeV, some measurements for this 
cross section would help constrain the estimates 
for other cross sections. Some data are available 
near 20 MeV, but the spread of them is a factor of 
two. There are medical needs for the kerma. 
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Isotope Quantity Priority Energy Range Accuracy 6 E  Lab Requester No. 
_I- -l_____l____ 

12c o(n,a) (E ,E(cY))  

2 Thresh to 65.0 MeV 
10% 5% NIST Caswell 92030 

Improved charged-particle energy spectra are of 
interest. Measurement at 2-MeV intervals suffici- 
ent except 1-MeV intervals below 10 MeV. Needed 
to improve accuracy of dosimetry for neutron rad- 
iation therapy. _- ___- _I_- 

12c o(n,n*30) (E,E(~)) 
2 Thresh to 65.0 MeV 

10% 5% NIST Caswell 92031 
Improved alpha energy spectra are of interest. 
Measurement at 2-MeV intervals sufficient except 
1-MeV intervals below 20 MeV. Needed to improve 
accuracy of dosimetry for neutron radiation 
therapy. 

12c o(n,Xn) (E,@,E",) 
1 6.0 MeV to 12.0 MeV 

10% TSI Cheng 92119 
Measurements recomnended at 6, 8, 10 and 12 MeV. 
Needed to determine the neutron spectrum in a low 
activation (Sic) fusion blanket. Sic is an 
important low activation structural material for 
fusion. ___ _______I 

13c o(t,p) (E) 
2 Thresh to 4.0 MeV 

10% LLNL White 86058 
Activation product with short half-life. 
For diagnosing ICF implosions. 

13C o(t,a) (E) 
2 Thresh to 4.0 MeV 

10% LLNL White 86059 
Activation product with short half-life. 
For diagnosing ICF implosions. ~- -___ -I__ __-I- 

14N o(n,p) (E) 
1 10.0 MeV to 15.0 MeV 

20% TSI Cheng 86174 
Long-lived radionuclide, C-14 (5730 yr), 
produced. Data sparse above 10 MeV. __-- - ~ _ _ I  -_I 

" a t ~  o(n,n*) (E) 
2 Thresh to 15.0 MeV 

10% NIST McGarry 92024 
C/E discrepancies in threshold dosimetry in power 
reactor benchmark experiments with thick water 
regions in front of iron suggest inelastic scat- 
tering cross section is in error. 
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-------__- ---- --II_____ 

Isotope 9umtity Priority Energy Range Accuracy 6 E  Lab Requester No. 
l_-_i____- 

n a t ~  a(n,Xn) ( E , @ , E , , )  
1 0.4 MeV to 3.0 

1 6.0 MeV to 15.0 

MeV 
1 to 52 5keV KAPL Car0 92113 
Measurements recomnended at the following energies 
(MeV): .39, .48, .65, .90, 1.10, 1.20, 1.27, 1.35, 
1.5, 1.88, 1.94 and at every .10 MeV from 2.0 to 
3.0 at the following angles: from .39 Mev to 1.5: 
0, 30, 60, 120, 150, and 180 degrees from 1.88 MeV 
to 3.0 MeV every 20 degrees starting at 0 degrees 
plus at 90 degrees. As good energy resolution as 
possible. 
ed power reactors and for the calculation of 
benchmark water moderated critical assemblies. 
MeV 

Measurements recomnended at 6,8,10,12 and 14 MeV. 
Discrepancy exists at 450 keV and in MeV range. 

Needed for the design of water moderat- 

10% TSI Cheng 84002 

-I_- - --- 
160 o(n,a) (E,E(~)) 

2 Thresh to 65.0 MeV 
10% 5% NIST Caswell 92032 

Gamna-ray production and charged-particle spectra 
are of interest. Measurement at 2-MeV intervals 
sufficient except 1-MeV intervals below 10 MeV. 
Needed to improve accuracy of dosimetry for 
neutron radiation therapy. ~- 

l60 a(n,n'a) ( E , E ( c z ) )  

2 Thresh to 65.0 MeV 
10% 5% NIST Caswell 92033 

Gamaa-ray production and charged-particle spectra 
are of interest. Measurement at 2-MeV intervals 
sufficient except 1-MeV intervals below 10 MeV. 
Needed to improve accuracy of dosimetry for 
neutron radiation theraw. 

~ ~~ ~ 

'60 o(n,n'4~) (E) 
2 Thresh to 6 5 . 0  MeV 

10% 5% NIST Caswell 92034 
Alpha energy spectra are of interest. 
Measurement at 5-MeV intervals sufficient except 
2-MeV intervals below 30 MeV. Needed to improve 
accuracy of dosimetry f o r  neutron radiation 
therapy. 

-- -- 
l60 o(n,a) (E) 

1 1.0 MeV to 14.0 MeV 
5% LANL Young 92123 

Needed for accurate correction of neutron absorp- 
tion in Mn bath measurements of Be-9 neutron 
multiplicity. 

--_I---I -- - 
l9F o(n,y) (E) 

2 Thermal to 15.0 MeV 
20I TSI Cheng 86099 

Activation data needed fox afterheat and safety 
assessment. 

I___ L -- 
"F o(n,Xn) ( E , e , E n , )  

2 6.0 MeV to 12.0 MeV 
105 TSI Cheng 86094 

Double differential data needed for neutron trans- 
port calculations. 
Measurements recomnended at 6, 0 ,  10 and 12 MeV. 

I -- -I------ 
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__---------- 
Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

natSi u(n,Xn) (E, @.E,. ) 

I_ 

1 6.0 MeV to 12.0 MeV 
10% TSI Cheng 86151 

Recomnend measurements at 6,8,10 and 12 MeV. 
-______-I-- _____________~__ 

"% u(n,X) (E) 
1 Thresh to 15.0 MeV 

20% TSI Cheng 92120 
All reaction cross sections leading to the genera- 
tion of the stable nuclide A1-27. Needed to 
determine the production of long-lived radio- 
nuclide, A1-26 via a 2-step reaction with Si. 
Sic is an important activation material f o r  
fusion. 

-__L- --- ~______I_-- 

''si u(n,p) ( E )  
1 Thresh to 15.0 MeV 

10% LLNL White 86050 
Activation product with short half-life. 
For diagnosing ICF implosions. 

--___ ____ I _ - - - - -~  --I_--- 

u(n,abs) (E) 
2 Thermal 

1% NIST Carlson 92036 
The measurement could be at thermal or for an 
energy range which includes thermal. To accur- 
ately calculate neutron absorption in manganese 
baths so the thermal constants can be determined 
more accurately. 

j Z s  u(n,p) ( E )  
2 5 . 0  MeV to 12.0 MeV 

5% S a  Griffin 92008 
Needed for calibration transfer in radiation 
damage to semiconductor electronics. 

40~r u(n,2n) (E) 
2 10.0 MeV to 15.0 MeV 

20% TSI Cheng 86102 
Long-lived activation product, Ar-39 (269 yr), 
produced. 

39K o(n,p) (E) 
2 10.0 MeV to 15.0 MeV 

20% TSI Cheng 86104 
Long-lived activation product, Ar-39 (269 yr), 
produced. 

-I----I__ _---̂ I_- ___- 
33K u(n,a) (E) 

2 0.1 MeV to 15.0 MeV 
20% TSI Cheng 86103 

Long-lived activation product, C1-36 
(3.01+5 yr), produced. 

-I__-- 

42~a u(n,2n) (E) 
2 12.0 MeV to 15.0 MeV 

202 TSI Cheng 86107 
Long-lived activation product, Ca-41 
(1.03+5 yr), produced. - ----^ - -~-  

42~a u(n,a) (E) 
2 0.1 MeV to 15.0 MeV 

202 TSI Cheng 86108 
Long-lived activation product, Ar-39 (269 yr), 
produced. 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

48Ti c(n,Ct) (E) 
1 3.0 MeV to 14.0 MeV 

202 TSI Cheng 
Important for analysis of long-lived Ar-42 
production: Ti-48(n,U)Ca-45(n,cY)Ar-42. 

86175 

__l_---l_ _______-__-__----l-l___l__l__ 

5% u(n.211) (E) 
1 10.0 MeV to 15.0 MeV 

202 TSI Cheng 86114 
Medium-term activation product, V-49(330 day), 
oroduced. 

~ - -  

5 1 ~  u(n,Xn) (E ,@.E" , )  
6.0 HeV to 12.0 MeV 1 

10% TSI Cheng 86152 
Pecomnend measurements at 6. 8 .  10 and 12 MeV. 

u(n,Xn) (E,E,.) 
2 Thresh to 20.0 MeV 

202 ORNL Hetrick 92075 
Model calculation used for ENDF/B-VI based on fit- 
ting data at 14.5 MeV. Need data at other 
energies for confirmation. 

___II___-_I__----- 

Q (n, Xn ) (E, 8, E,,. ) 

1 6.0 MeV to 15.0 MeV 
20% TSI Cheng 84007 

Measurements recomnended at 6,8,10,12 and 14 MeV. 
I_ l__-...___-_l------ 

2 Thresh to 14.0 MeV 
20% ORNL Larson 86080 

50~r u(n,p) (E) 
3 Thresh to 20.0 MeV 

20% ORM. Hetrick 92066 
Large cross section, only one point available, 
evaluations disagree (i.e., BROND, ENDF/B-VI, 
JENDL-3). --- ---I ~ - - - -  

5 0 ~ r  o(n,a) (E) 
3 Thresh to 20.0 MeV 

20% ORNL Hetrick 92067 
Data available disagree as do the shapes of the 
evaluations (ENDF/B-IV. BROND. JENDL-3). 

5Ocr c(n,n'p) (E) 
3 Thresh to 20.0 MeV 

20% ORNL Hetrick 
Large cross section, only 1 data pt available, 
evaluations disagree(i.e., ENDF/B-VI, BROND, 
JENDL-3). 
l_-l__lll-l--l_--- 

5Ocr c(n,tot) ( E )  
3 10.0 eV to 20.0 MeV 

32 ORNL Larson 
Need high resolution resonance region data, 
-0.2% energy resolution over resonance 
region. Needed for isotopic evaluation of this 
material. Available data are inadequate. 

92068 

---- 

92076 

~~ ~~ 

5 0 ~ r  u(n,y) (E) 
2 25.3 mV to 0.3 MeV 

10% O W L  Larson 

~. 

86081 

5 2 ~ r  u(n.p) (E) 
2 10.0 MeV to 3 5 . 0  MeV 

52 ORNL Hetrick 92069 
No data available from 10-13 MeV and available 
data above 13 MeV disagree. To determine activa- 
tion and hydrogen production. 

------I_- ___- ___-- 
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Isotope Quantity Priority Energy Range Accuracy 6 E  Lab Requester No. 

52cr o(n.a) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92070 
Evaluations for  ENDFIB-VI, BROND, and JENDL-3 
disagree. Only one total alpha emission data 
point available. 

Thresh to 20.0 MeV 
20% ORNL Hetrick 92071 

No data available and evaluations from ENDFIB-VI, 
BROND and JENDL-3 disagree. 

3 Resonance Region 
10% ORNL Larson 92077 

Resonance region. Need capture area of resonances 
to 10%. Capture cross sections may be up to 
25% in error for structural materials, 
depending on decay properties of resonance. 

%r u(n,tot) (E) 
1 10.0 eV to 20.0 MeV 

3% ORNL Larson 92083 
Need high resolution resonance region data 
-0.02% in resonance region. 
Needed for isotopic evaluation of major isotope of 
chromium. Available data are inadequate. ____ -___- -__ -I__------- 

5 3 ~ r  u(n.2n) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Eetrick 92072 
Large cross section, no data available, evalua- 
tions from ENDFIE-IV, BROND, and JENDL-3 disagree. 

53~r o(n,a) ( E )  
3 Thresh to 20.0 MeV 

20% ORNL Hetrick 92073 
No data available and evaluations from ENDF/B-VI, 
BROND and JENDL-3 disagree 

53~r u(n,tot) (E) 
2 10.0 eV to 20.0 MeV 

3% ORNL Larson 92078 
Need high resolution data, -0.02% in 
resonance region. Needed for isotopic evaluation 
of second largest chromium isotope. Available 
data are inadequate. 

54~r o(n,an) (E) 
3 Thresh to 20.0 MeV 

10% ORNL Hetrick 92074 
Large cross section, no data available, evalua- 
tions from ENDFIB-VI, BROND and JENDL-3 disagree. 

54~r o(n,tot) (E) 
3 10.0 eV to 20.0 MeV 

3% ORNL Larson 92079 
Need high resolution data, -0.02% in 
resonance region. Needed for isotopic evaluation 
of chromium isotopes. Available data inadequate 

5 h  u(n,Xn) ( E , @ , E ~ . )  
1 6.0 MeV to 15.0 MeV 

20% TSI Cheng 84008 
Measurements recomnended at 6, 8, 10, 12 and 14 
MeV. More accurate data needed for fusion power 
reactor studies. 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

““‘Fe a(n,n’) (E) 
_I__--- _______I__- ------- 

2 Thresh to 3.0 MeV 
5% 5% NIST McGarry 92025 

C/Z discrepancies in power reactor benchmark 
experiments for low-energy threshold detectors 
such as Np-237(n,f) suggest revisions in the iron 
inelastic cross section at energies below 3 MeV. 

M*Fe u(n,Xn) (E,@,E,.) 
2 5.0 MeV to 15.0 MeV 

5 to 10% O.1MeV ORNL Fu 92086 
ENDF/B-VI of requested item was based on model 
calculation fitting 14-MeV data. Measurements 
recowended at 5,6,8,10,12 and 14 MeV. 

54Fe u(n,n’p) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92047 
Sparse data available, when added to (n,p) does 
not agree with available total proton emission. 
Evaluations from ENDF/B-VI. BROND AND JENDL-3 
disagree. -- ------- 

%Fe o(n,2n) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92054 
Data available disagree over the whole energy 
range. ---- ---------~- 

56Fe o(n,n’p) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92048 
Evaluations from ENDF/B-VI, BROND, and JENDL-3 
disagree. No data available. --- ------I- 

56Fe o(n,a) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92049 
Evaluations from BROND, ENDFIB-VI and JENDL-3 
disagree. Data available bdlow 10 MeV is discrep- 
ant. --__ 

56Fe u(n,y) (E) 
1 Resonance Region 

5% ORNL Larson 92080 
Especially the 1.15 keV resonance. Resonance 
region. Capture cross sections may be up to 
25% wrong for structural materials, needed 
for confirmation of an upgraded evaluation. --- --__ -------- 

56Fe u(n,n’) (E) 
1 Thresh to 4.0 MeV 

2 to 5% 5keV ORNL Fu 92085 
n,n’ to the 847-keV level. Important reaction and 
energy range for reactor pressure vessel surveil- 
lance dosimetry. Currently known to about 10%. 
Needed accuracy is less than 5 % .  

57Fe u(n,a) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92050 
Two points available at 14.5 MeV disagree and also 
evaluations (ENDF/VI, BROND AND YENDL-3). 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

57Fe o(n,p) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92051 
Data available at 14 MeV disagree and the evalua- 
tions (ENDFJBJVI. BROND, JENDL-3) have different 
shapes. 

-I--- ___-- 
57Fe a(n,2n) (E) 

2 Thresh to 20.0 MeV 
10% ORNL Hetrick 92052 

Large cross section, no data available and evalua- 
tions (ENDF/B-VI, BROND, JENDL-3) disagree. 

58Fe o(n,2n) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92053 
Large cross section and no data available. 

"Fe Resonance Parameters 
1 1.0 keV to 0.4 MeV 

5 to 10% lkeV ORNL Fu 92087 
Fe-SB(n,gamna) is still being used for reactor 
dosimetry. However, the existing data base used 
for ENDF/B-VI is very poor. High-quality data are 
needed for the lowest 10 s-wave resonances, parti- 
cularly the radiative widths. -- ___-- 

"Fe u(n.7) (E) 
1 30.0 keV to 14.0 MeV 

20% TSI Cheng 86177 
Important reaction leading toward production of 
long-lived radionuclide Fe-60 (1.49+06 yr): 
Fe-58(n, y)Fe-59(n, 7 )Fe-60. 

59Fe u(n,y) (E) RADIOACTIVE 44.5 DAY 
1 Thermal to 15.0 MeV 

20% TSI Cheng 86115 
Long-lived activation product, Fe-60 
(1.49+6 yr), produced. Fe-W(n,y) 

Fe-59(n,T)Fe-60 multiple reactions are 
important for the assessment of waste disposal 
for iron-based blanket materials. __- 

6oco u(n,p) (E) RADIOACTIVE 5.27 YR 
2 O.1MeV to 15.0 MeV 

20% TS I Cheng 86116 
Long-lived activation product, Fe-60 
(1.49+6 yr), produced. - - - ~  ___- 

natNi a(n,Xn) (E,E,,) 
1 5 . 0  MeV to 20.0 MeV 

10% ORNL Hetrick 92055 
Model calculation used for ENDF/B-VI based on fit 
ting data at En = 14.5 MeV. Need data at other 
energies for confirmation. ___-- _- 

nat~i o(n,a) (E) 
2 Thermal to 20.0 MeV 

10% ORNL Larson 86088 
For evaluation and model testing purposes. 

__ 
56Ni cr(n,a) (E) 

1 6.0 MeV to 10.0 MeV 
10% O W L  Fu 92056 

Difference between data of Qairn and Graham 1s 
80% and spread of ENDF/B-VI, EFF-2. and 
JENDL-3 is 100% near 8 MeV. 
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I__--- II_-_--_I_ 

Isotope Wantity Priority Energy Range Accuracy 6E Lab Requester No. 

58Ni u(n,n'O) (E) 
_______I________I____ ___--------I_ 

1 Thresh to 20.0 MeV 
5% ORNL IIetrick 92057 

Only one data point available and evaluations from 
ENDFIB-VI., BUQND, and JENDL-3 all disagree. _--- - --- ____- 

58Ni o(n,y) (E) 
1 Resonance Region 

51 ORNL Larson 92081 
Resonance region. Need 5% accuracy in 
capture area of resonances. Capture cross 
sections may be as much as 251 in error, 
depending upon decay spectra from resonance. --- -- ----L 

58Ni u(n,n'p) (E) 
2 Thresh to 20.0 MeV 

15% ORNL Larson 92121 
Large cross section. Data exist around 14 MeV 
but are discrepant. 

____--I__ -___- 
58Ni u(n,Y) (E) 

2 2.0 MeV to 15.0 MeV 
20% TSI Cheng m 7 e  

Production of long-lived radionuclide, 
NI-59 ( 7 . 5 + 0 4  yr). -__ ~ _ _ 1 _ 1 _  I 

=Ni u(n.p) (E) 
2 2.0 MeV to 10.0 MeV 

5% 51 NIST McGarry 82054 
Required for reactor pressure vessel dosimetry. 

6oNi u(n.a) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92058 
Evaluations from ENDFtB-VI, BUOND, and JENDL-3 
disagree - only total alpha emission available. 

6oNi a(n,n'p) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92059 
Only 1 data point available; evaluations from 
ENDF/B-VI, BROND, and JENDL-3 d l  disagree. - 

6oNi (r(n,2n) (E) 
2 Thresh to 20.0 MeV 

10% ORNL Hetrick 92060 
Large cross section, no data available: evalua- 
tions from ENDF/B-VI, BROND, and JENDL-3 disagree 
above lMeV incident energy. 

I_-_- - ___l_l_l_ -_I 

6oNi u(n,r) (E) 
1 Resonance Region 

5% ORNL Larson 92082 
Resonance region. Capture cross sections may be 
as much as 25% in error, depending upon 
shape of decay spectra from resonance. 

61Ni u(n,Zn) (E) 
3 Thresh to 20.0 MeV 

10% ORNL Retrick 92061 
Large cross sections and no data available. 
Evaluations from ENDF/B-VI, BROND, and JENDL-3 
disagree. 

"Ni u(n,Zn) (E) 
3 Thresh to 20.0 MeV 

10% ORNL Hetrick 92062 
Large cross section and no data available. 

-̂ 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

62Ni u(n,y) (E) 
1 1.0 keV to 1.0 MeV 

20% TSI Cheng 
Production of long-lived radionuclide, 
Ni-63(100.1 yr). 

86179 

63Ni u(n,Cx) (E) RADIOACTIVE 100 YR 
1 0.1 MeV to 15.0 MeV 

20% TSI Cheng 86118 
Long-lived activation product, Fe-60 
(1.49+6 yr). produced. 

~~~ ~ ~~~ ~~~ 

64~1 o(n,2n) (E) 
1 10.0 MeV to 15.0 MeV 

202 TSI Cheng 86119 
Long-lived activation product, Ni-63 (100.1 yr), 
produced. Needed for the assessement of allowable 
Ni level in structural alloys to qualify as low 
activation material. 

Thresh to 20.0 MeV 
10% ORNL Hetrick 92064 

Large cross section, need additional data since 
only 3 discrepant points available. 

Thresh to 20.0 MeV 
10% ORNL Hetrick 92065 

Only 1 pt available which disagrees drastically 
with calculation. 

Thresh to 20.0 MeV 
20% ORNL Hetrick 92063 

Only 1 data point available at 14.5 MeV. 

6 5 ~ u  o(n,t) (E) 
1 9.0 MeV to 15.0 MeV 

20% TSI Cheng 86120 
Long-lived activation product, Ni-63 (100.1 yr), 
produced. Critical fo r  justification for isotopic 
tailoring of copper to meet lower residual activa- 
tion criteria. 

6 4 ~ n  o(n.p) (E) 
1 5 . 0  MeV to 15.0 MeV 

5% TSI Cheng 84004 
Dosimetry cross section for fusion applications. 

67~n o(n.p) (E) 
2 1.0 MeV to 10.0 MeV 

10 to 20% WHC Schenter 92009 
A measurement at 14 MeV has been made by the 
Japanese. Cu-67 will have important future 
application in the treatment of cancer. It is 
currently involved in clinical trials associated 
with monoclonal antibodies. Integral data exists 
for production of Cu-67 in HFBR. Future integral 
results will be available from the OSU 
Triga reactor. Zn-67(n,p) data are important 
for medical isotope production optimization of 
01-67. No evaluation of this reaction exists on 
ENDFIB. __--- --_I- 



--- ------_I 

Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

natGa o(n,Z) (E,E,) 
1 0.1MeV to 1.0 MeV 

10% SAN Griffin 92004 
Need charged particle production to determine 
radiation damage in semiconductor electronics. 

-I------__ -- -- 
n a t ~ e  u(n,Xv) (E) 

2 Thresh to 10.0 MeV 
10% ORNL Roussin 86034 

Photon production needed to properly interpret 
detector response above the inelastic threshold. 

--1_1___-- I 

m t ~ ~  u(n.2) (E,E,) 
1 0.1 MeV to 1.0 MeV 

101 SAN Griffin 92005 
Need charged particle production to determine 
radiation damage in semiconductor electronics. - - - ~ - - - - - -  ---I_____- 

7 4 ~ e  u(n,T)  (E) 
2 1.0 mV to 0.1 MeV 

20 to 4 0 %  WEIC Schenter 92010 
Se-75 has been used extensively for medical 
research (e .g . ,  studies in cancer research at 
NIH). Integral data exist. Se-74(n,gamna) data 
are important for medical isotope production opti- 
mization of Se-75. No evaluations of this 
reaction exist on ENDFJB. 

'8Kr o(n,p) (E) 
2 10.0 MeV to 15.0 MeV 

10% LLNL White 86053 
Activation product with short half-life. 
For diagnosing ICF implosions. - ----- 

'% o(n.2n) (E) 
1 Thresh to 15.0 MeV 

10% LLNL White 86051 
Activation product with short half-life. 
For diagnosing ICF implosions. --- --___ 

"Kr o(n,2n) (E) 
2 11.0 MeV to 15.0 MeV 

20% TSI Cheng 86123 
Long-lived activation product, Kr-81 
(2.1+5 yr), produced. - - 

8% o(n,a) (E) 
2 0.1 MeV to 15.0 MeV 

20% TS I Cheng 86124 
Long-lived activation product, Se-79 
(e65000 yr), produced. -- --_- 

" ~ r  u ( n . 7 )  (E) RADIOACTIVE 29 years 
2 10.0 mV to 1.0 MeV 

WHC Mann 62105 
Need 20% accuracy in thermal region and 
resonance parameters. Average cross sections 
accurate to 20% over decade energy 
regions. Important for waste burning, conflicting 
thermal values; no other data. ---- 

8 9 ~  o(n,tot) (E) 
3 14.0 MeV to 20.0 MeV 

1% 500keV ANL Smith 86024 
Important fission product. 

----I__- -- - 



1 6  

---___I--------- 

Isotope Quantity Priority Energy Range Accuracy 6 E  Lab Requester No. 

8 9 ~  o(n.7) ( E )  
2 0.1 MeV to 0.5 MeV 

10% ANL Smith 86028 
Energy-average values to 10%. 
Needed to check discrepant values. 

c___I_______ ----- 
”Y a(n,Xn) ( E , ~ , E , . )  

3 5.0 MeV to 20.0 MeV 
10% ANL Smith 86025 

Determine angle-energy spectra at 2 MeV incident- 
energy intervals. 

‘’Y a(n,p) ( E )  
2 Thresh to 20.0 MeV 

5% ANL Smith 86026 
10% accuracy should be sought to threshold. 

____I ___ ____ __ 
8 9 ~  o(n,a) (E) 

3 Thresh to 20.0 MeV 
10% ANL Smith 86027 

Important fission product. 
l__-l_- -I-_- 

natZr o(n,Xn) ( E , ~ , E ” . )  

1 Thermal to 1.0 MeV 
1 to 5% O.lMeV KAPL b o x  92112 
From 0 to .lMeV, every 4 0  degrees from 0 to 180 
degrees. From .1 to 1 MeV, every 20 degrees from 
0 to 180 degrees. The energy resolution should be 
as good as possible. These data are needed for 
benchmark testing of nuclear data and for use in 
accurate nuclear design calculations. 

- - - ~  ---_--I--- ______-- 
g42r u(n.2n) (E) 

2 7.0 MeV to 15.0 MeV 
20% TSI Cheng 86128 

Long-lived activation product, Zr-93 
(1.53+6 yr), produced. 
--II--__-- 

94~r u(n,n’a) (E) 
2 4 . 0  MeV to 15.0 MeV 

20% TSI Cheng 86129 
Long-lived activation product, Sr-90. (28.6 yr). 
produced. ---__--__- ___ ___-- 

9% u(n,n) ( ~ . e )  
3 10.0 MeV to 20.0 MeV 

5% 5% ANL Smith 86032 
Resolution consistent with optical model. 
Sufficient accuracy to provide non-elastic cross 
section to 5 2  (i.e., to angle-integrated 
values of 5 % ) .  

9 3 ~  a(n,n’) (E) 
2 0.5 MeV to 15.0 MeV 

10% 10% NIST McGarry 82056 
Needed for reactor pressure vessel dosimetry. -- ------_ 

g 3 m  u(n,XT) ( E , E ( Y ) )  
3 Thermal to 20.0 MeV 

10% ANL Smith 86030 
Broad resolution g m a  spectrum measurements 
needed. Accuracy sufficient to confirm energy 
conservation to 10%. 

--__I__ ----------I--- 

9 3 ~ b  o(n,Xn) ( E , ~ , E , , )  

3 5.0 MeV to 20.0 MeV 
10% ANL Smith 86029 

Determine angle-energy spectra at 2 MeV incident- 
energy intervals. 
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Isotope Quantity Priority Energy Range Accuracy & E  Lab Requester No. 

"ah~ uLn.tot) (E) 
-I_- -----_-- ---- 

2 1.0 keV to 2 0 . 0  MeV 
1'1 ANL Smith 86042 -- 

Resolution should be consistent with optical 
model. For high-temperature and space systems. 

-- -l_-l-__ ---_--- 
na'Mo u(n,n) (E,e) 

2 0 . 3  MeV to 2 0 . 0  MeV 
102 ANL Smith 86043 

Angle-integrated accuracy 40%. 
For high-temperature and space systems. 

---II---- -- ---I---- 

"aka u(n,n') (E,@,&.) 
2 0 . 3  MeV to 2 0 . 0  MeV 

102 ANL Smith 86044 
Include discrete neutron groups below 3 . 0  MeV. 
Include continuum spectra above 3 MeV. 
For high-temperature and space systems. 

-__ ------ __-_______ 
2 1 . 0  keV to 1.5 MeV 

l o x  ANL Smith 86045 
10% accuracy in energy-averaged values. 
For high-temperature and space systems. 

1 2.0 MeV to 15.0 MeV 
2 0 %  TSI Cheng 8 6 1 8 2  

Production of long-lived radionuclide, Nb-94 
( 2 . 0 3 + 0 4  yr). -- - 

9 5 N ~  u(n,n'p) (E) 
2 9.0 MeV to 15.0 MeV 

20% TSI Cheng 86130 
Long-lived activation product, Nb-94 
( 2 . 0 3 + 4  yr) produced. This reaction cross 
section is needed to assess the allowable level of 
Ho in structural alloys to qualify it as a low 
activation material. -- ~ 1_-11-- 

'%a u(n,d) (E) 
2 7.0 MeV to 15.0 MeV 

20% TSI Cheng 86181 
Production of long-lived radionuclide, Nb-94 
( 2 . 0 3 + 0 4  yr). 

----_1_1 -_I_- 

u(n,n') (E) 
2 0 . 5  MeV to 10.0 MeV 

102 10% N E T  McGarry 92026 
Needed for reactor pressure vessel dosimetry. 

- 

lo7a u(n.7) (E) 
2 1.0 mV to 0.1 MeV 

10 to 202 WHC Schenter 92011 
Integral data exists f o r  the production of Cd-109 
in FFTF and HFIR from Ag-107 targets. 
(n,gzttnua) data are important for the medical 
isotope production optimization of Cd-109. 

Ag-107 

lo8Cd o(n,y) (E) 
1 1.0  mV to 0.1 MeV 

10 to 20% WAC Schenter 92012 
Needs x "keV" capture measurement.. 
Integral data exists for production in FFTF, MURR 
and HFIR. Cd-109 evaluation used in ENDF/B-VI. 
Cd-108 is a very minor fission product isotope so 
that very little time was available in the past 
for its capture evaluation. Data important for 
medical isotope production of Cd-109. 

I 
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Isotope Quantity Priority Energy Range Accuracy &E Lab Requester No. 

'09Cd o(n.7) (E) METASTABLE 462 DAY 
___--_I_- __--- i_____________i_____________ 

2 1.0 mV to 0.1 MeV 
20 to 40% WHC Schenter 92013 
Cd-l09(n,gamna) data are important for medical 
isotope production of Cd-109. 
needs to be determined. 

Burnout of Cd-109 

_l______________l___________________ -- ------- 
natSb u(n.2) (E,E,) 

2 0.1 MeV to 1.0 MeV 
10% SAN Griffin 92007 

Need charged particle production to determine 
radiation damage in semiconductor electronics. 

natTe u(n,Z) (€,E,) 
2 0.1 MeV to 1.0 MeV 

10% SAN Griff in 92006 
Need charged particle production to determine 
radiation damage in semiconductor electronics. 

----_I __I_--- __ ____ _______-__-_ 
Iz71 a(n,~7) (E) 

2 Thermal to 10.0 MeV 
10% ORNL Roussin 86035 

Photon production needed to properly interpret NaI 
detector response. ___-___- -_________------ 

Iz91 u(n,y) (E) RADIOACTIVE 15.7+06 y 
2 1.0 eV to 0.1 keV 

WHC Mann 92106 
Resonance parameters. Important for waste burn, 
need low-energy RP. 

__ 
13~cs u(n,~y) (E) 

2 Thermal to 10.0 MeV 
10% ORNL Roussin 86033 

Photon production needed to properly interpret CsI 
detector response. 

I_ -I------ 

135c~ u ( n , y )  (E) RADIOACTIVE 2.3+06 y 
2 10.0 mV to 1.0 MeV 

WHC Mann 92107 
Need 10% accuracy in thermal region and in 
capture area from resonance parameters 
(particularly below 40 eV). Need 20% 
intervals above resonance region. Important for 
waste burn; need to find missing resonances and 
reconfirm thermal measurement. --_ ______----______------ 

I3'cs u(n,7) (E) RADIOACTIVE 30.2 years 
2 10.0 mV to 1.0 MeV 

WHC Mann 92108 
Need 10% accuracy in thermal region and in 
capture area from resonance parameters 
(particularly below 40 eV). Need 20% 
accuracy over decade energy intervals above 
resonance region. Important for waste burn; 
conflicting thermal values; no other data. __ -~ ___---I_--- 

13'Ba o(n,p) (E) 
2 0.4 MeV to 15.0 MeV 

20% TSI Cheng 86134 
Long-lived activation product Cs-137 (30.17 yr), 
produced. 

___----_I--- ----1__1 

13'Ba u(n,n'p) (E) 
2 9.0 MeV to 15.0 MeV 

20% TS I Cheng 86135 
Long-lived activation product Cs-137 
(30.17 yr), produced. 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

143Nd o(n,y) (E) 
-_I- - l_____l- 

2 0.5 eV to 1.0 keV 
10% BET Dei 86002 

Resonance integral wanted. Improved precision 
needed. For calculation of fission product 
poisons. - -- - 

145Nd a(n,r) (E) 
2 0.5 eV to 1.0 keV 

15% BET Dei 86003 
Resonance integral wanted. Improved precision 
needed. 
poisons. 

For calculation of fission product 

----- -ll----__-__l-----__ 

14%i u(n,y) (E) METASTABLE 41.3 DAY 
2 1.0 mV to 1.0 keV 

10% BET Dei 86004 
Thermal cross section and RI wanted. Improved 
precision needed, For calculation of fission 
product woisons. 

1 4 ' h  u(n,y) (E) RADIOACTIVE 53.1 KR 
2 1.0 mV to 1.0 keV 

10 to 201 BET Dei 86005 
Thermal cross section and RI wanted to 102 
accuracy. RI wanted to 10% if * 10,000 
barns, 20Z if 1,000-10,000 barns. 

-~-I--___- ------------- 
la% o(n,y) (E) 

2 1.0 mV to 0.1 MeV 
10 to 202 WHC Schenter 92014 
Sm-145 is being used for research studies at BNL 
on the treatment of brain cancer. 
Integral data exist for results in MURR 
and HFIR. Sm-l44(n,ganma) data are important for 
medical isotope production optimization of Sm-145. 
Only integral data exist for thermal reactor 
system, 

_-__l-l-_-__ 

14%m o(n ,y )  (E) RADIOACTIVE 340 d 
2 1.0 mV to 0.1 MeV 

20 to 40% WHC Schenter 92015 
Sm-145 is being used for  research studies at BNL 
on the treatment of brain cancer. 
Integral data exist for results in MURR 
and RFBR. --- ---_----I_-_ 

"*Gd u(n,y) (E) 
2 1.0 mV to 0.1 MeV 

10 to 202 WAC Schenter 92016 
Integral data exist for results in FFTF, HFIR, 
and ATR. 
medical isotope production optimization of Gd-153. 
Gd-153 is used as a dual photon source for the 
diagnosis and treatment of osteoporosis. 

152-Gd(n,gamna) data are important f o r  

___ll__l__~ __L_ 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 
___l_-__--l_-__--l 

153Gd o(n,y) (E) RADIOACTIVE 
1.0 mV to 0.1 2 

241.6 d 
MeV 
20 to 30% W C  Schenter 92017 
Integral data exist for results in FFTF, HFIR, 
and ATR. Gd-153 has a very large thermal cross 
section (40,000 b). Gd-153's resonance integral 
has not been directly measured. High specific 
activity results can be obtained depending on the 
epithermal spectrum to thermal spectrum enhance- 
ment. 153-Gd(n,gamoa) data are important for 
medical isotope production optimization of Gd-153. 
Gd-153 is used as a dual photon source for the 
diagnosis and treatment of osteoporosis. _ _ _ ~  ------_____-___- 

"'Ta o(n.tot) (E) 
2 1.0 keV to 20.0 MeV 

1% ANL Smith 86039 
Resolution should be consistent with optical 
model. For high-temperature and space systems. --- ----- __-_____ -I 

18'Ta o(n.n) (E,e) 
2 0.1 MeV to 20.0 MeV 

10% ANL Smith 86040 
Angle-integrated accuracy <lo%. 
For high-temperature and space systems. 

I---- 

"'Ta u(n,n') (E,$,En,) 
2 0.1 MeV to 20.0 MeV 

10% ANL Smith 86041 
Include discrete neutron groups below 
MeV. For high-temperature and space systems. 

3.0 

---I __-___ - 
"at~ u(n,n') (E) 

2 Thresh to 15.0 MeV 
10% NIST McGarry 92027 

Transport of neutrons through casing of Hiroshima 
devices suggest uncertainties in tungsten 
inelastic scattering cross sections as an explana- 
tion for C/E discrepancies in observed Co-60 
activation. 

o(n.Xn) (E,@,E,.) 
1 6.0 MeV to 12.0 MeV 

10% TSI Cheng 86095 
Double differential data needed for neutron trans- 
port calculations. Measurements recomnended at 6, 
8. 10 and 12 MeV. 

"'w u(n,n'a) (E) 
1 0.1 MeV to 15.0 MeV 

20% TSI Cheng 86139 
Activation data leading to production of meta 
stable nuclide, Bf-l78m(31 yr). are needed. 

le% u(n,-y) (E) 
2 1.0 mV to 0.1 MeV 

10 to 20% WHC Schenter 92018 
W-188 has been produced in HFIR, MURR, OSTR, and 
FFTF so that integral data are available to test 
differential measurements. W-188 will be the 
parent nucleus in a W-188lRe-188 operator which 
will be used for a monoclonal antibody cancer 
treatment. W-186 data are important for medical 
isotope production optimization of W-188. 

__ ------ __ __- -I__ 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

la% u(n,n’a) (E) 
-----)____- ~---------_- 

1 0.1 MeV to 15.0 MeV 
20% TSI Cheng 86140 

Long-lived activation product, Hf-182 
(9.0+06 yr), produced. - -- - 

la7w u(n,Y) (E) RADIOACTIVE 23.9 h 
1 1.0 mV to 0.1 MeV 

20 to 50% WHC Schenter 92019 
Need a differential measurement. 
life is short, the capture reaction is the only 
path to make W-188. W-188 has been produced in 
HFIR, ODTR, and FFTF, so that integral data are 
available to test differential measurements. 
W-188 will be the parent nucleus in a W-188fRe-188 
generator which will be used for monoclonal 
antibody cancer treatment. 
W-187 data are important for medical isotope 
production optimization of W-188. Only one 
measurement exists (-1959, Igamna). Recent 
integral results in FFTF and OSU Triga show large 
(factor of 2 - 5 )  discrepancy with 1959 value. 

Even though half 

-_I______ 

la% c(n,y) ( E )  RADIOACTIVE 69.4 d 
2 1.0 mV to 0.1 MeV 

20 to 50% WAC Schenter 92020 
W-188 has been produced in HFIR, MURR, OSTR and 
FFTF, 60 that integral data are available to test 
differential measurement. W-188 will be the 
parent nucleus in a W-188 I Re-188 generator which 
will be used for monoclonal antibodies cancer 
treatment. W-188 data are important for medical 
isotopes production optimization of W-188. 

--_I-__ -_I 

“‘Re o(n,tot) (E) 
2 1.0 eV to 0.1 keV 

1 to 5 % 0.1% ORNL Weston 92094 
To determine scattering radius. 
The scattering radius determined from previous 
low-energy transmission measurements are inconsis- 
tent with previous high-energy transmission 
measurements. 

2 1.0 keV to 20.0 MeV 
1% ANL Smith 86048 

Resolution consistent with optical model. 
For high-temperature and space systems. 

--II_- 

natRe u(n,n) (E,e) 
2 0.1 MeV to 20.0 MeV 

10% ANL Smith 86036 
Angle-integrated accuracy < 10%. 
For high-temperature and space systems. 

-- ----- 
na*Re c(n,n’) ( E , e , E n . )  

2 0.1 MeV to 20.0 MeV 
10% ANL Smith 86037 

Include discrete neutron groups below 
MeV. Include continuum spectra above 3 MeV. For 
high-temperature and space systems. 

3.0 

---__--- 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

18%e u(n,y) (E) 
2 1.0 mV to 0.1 MeV 

10 to 20% WHC Schenter 92021 
Re-186 represents an important isotope in the 
future treatment of cancer using monoclonal anti 
bodies. Re-186 has been produced in FFTF, HFIR, 
and MLIRR and these results can be used as an 
integral test of the Re-185 and Re-186 capture 
data. Re-l85(n,gamna) data are important for 
medical isotopes production optimization of 
Re-186. 

-I_-------- --I_ 

lgoos u(n,y) (E) 
2 1.0 mV to 0.1 MeV 

10 to 20% WHC Schenter 92023 
Os-191 has been produced in FFTF and HFIR. so that 
integral data are available to test differential 
measurements. Os-191 is used in medical research 
to determine the flow patterns of blood through 
the hearts of premature babies and adults. Use 
of Os-191 allows the possible elimination of per- 
forming open heart surgery on premature babies. 
Children's Hospital of Boston has extensive 
research studies involved with Os-191. Os-190 
data are important for medical isotope production 
optimization of Os-191. 

lg1oS u(n,y) (E) RADIOACTIVE 
2 1.0 mV to 0.1 

15.4 d 
MeV 
20 to 50% WHC Schenter 92022 
Os-191 has been produced in FFTF and HFIR, so that 
integral data are available to test differential 
measurements. Os-191 is used in medical research 
to determine the flow patterns of blood through 
the hearts of premature babies and adults. Use 
of Os-191 allows the possible elimination of per- 
forming open heart surgery on premature babies. 
Children's Hospital of Boston has extensive 
research studies involved with Os-191. Os-191 
data are important for medical isotope production 
optimization of Os-191. 

narpt o(n,n) (E) 
2 1.0 mV to 10.0 eV 

10% NIST Carlson 92041 
Extinction effects must be determined. 
Needed for determining scattering corrections in 
Pt fission deposit backings. -~ - - - -__  __I--____--__ _L_ -I__-- 

"'Au u(n.7) (E) 
1 0.2 MeV to 2 . 5  MeV 

2% NIST Carlson 92042 
To improve accuracy of standard cross section. 

a(n.2n) (E) 
1 14.0 MeV to 15.0 MeV 

3 %  TS I Cheng 86097 
Improved accuracy desired. 

I--_ ____I----- 

natPb u(n,Xn) ( E , e , E n . )  
1 6.0 MeV to 12.0 MeV 

5 %  TSI Cheng 86161 
Measurements recomnended at 6, 8. 10 and 12 MeV. 
Necessary to calculate neutron multiplication. 

_I---- ---- ___ ___-------- 
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Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

2 0 4 ~  u(n,p) (E) 
-- --__------ 

1 0.1 MeV to 15.0 MeV 
202 TSI Cheng 86142 

Activation data needed for afterheat and safety 
assessments for Li-Pb based fusion reactor 
concepts. -- - -----I__-- 

206ph o(n,Xn) (E,E,.) 
2 10.0 MeV 

10 to 20% O.1MeV ORNL Fu 92088 
ENDF/B-VI of requested item was based on model 
calculation fitting 14-MeV data. Need IO-MeV data 
for confirmation. Isotopic data are needed 
because (n,2n) thresholds of the three major 
isotopes are significantly different. 

'06Pb o(n,t) (E) 
1 7.0 MeV to 15.0 MeV 

20% TSI Cheng 86143 
Activation data needed for afterheat and safety 
assessments for Li-Pb based fusion reactor 
concepts. 

'07Pb u(n,Xn) (E,E,.) 
2 10.0 MeV 

10 to 20% O.lMeV 0% Fu 92089 
ENDF/B-VI of requested item was based on model 
calculation fitting 14-MeV data. Need 10-MeV data 
for confirmation. Isotopic data are needed 
because (n.2n) thresholds of the three major 
isotopes are significantly different. 

* O h  a(n,xn) (E,E,.) 
2 10.0 MeV 

10 to 20% O.IMeV QRNL Pu QZ090 
ENDF/B-VI of requested item was based on model 
calculation fitting 14-MeV data. Need 10-MeV data 
for confirmation. Isotopic data are needed 
because (n,2n) thresholds of the three major 
isotopes are significantly different. - - ~ - - -  I -I - 

208Bi o(n,Zn) (E) RADIOACTIVE 3.68+05 YR 
2 7.0 MeV to 15.0 MeV 

207. TSI Cheng 86145 
Long-lived activation product, Ei-207 (32.2 yr), 
produced. 

23% u(n,n) (E) W I O A C T I M  1.59+05 yr 
2 1.0 mV to 1.0 eV 

5% NIST Carlson 92039 
Suitable measurements at thermal may be acceptable 
Well-characterized samples must be used. 
Extinction effects must be determined. To 
more accurately determine the thermal constants. 

_I--__ -- 
2 3 4 ~  o(n,y) (E) RADIOACTIVE 2.45+05 YR 

2 1.0 mV to 1.0 MeV 
3% ORNL Peelle 86092 

2 Need 1.00-3 to 2 eV to 3% 
2 Need 2 eV to 10 keV to 6%. 
2 Need 10 keV to 1 MeV to 1 O X .  - 
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-- --I--____ 

Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

2 3 5 ~  u(n,n) (E) RADIOACTIVE 7.04+08 yr 
2 1.0 mV to 1.0 eV 

5% NIST Carlson 92037 
Suitable measurements at thermal may be accept- 
able. Well-characterized samples must be used. 
Extinction effects must be determined. To 
more accurately determine the thermal constants. 

23% u(n,f) (E) RADIOACTIVE 7.04+08 yr 
1 0.2 MeV to 20.0 MeV 

0.5% NIST Carlson 92043 
To improve accuracy of standard cross section and 
extend its useful energy range. 

1 to 2% NIST Carlson 92044 
To improve accuracy of standard cross section and 
extend its useful energy range. 

1 20.0 MeV to 0.2 GeV 

l___-_-__ll__-_----l_-__-_------I--------------- ___ 
235U Eta (E) 7.04+08 yr 

1 1.0 mV to 10.0 eV 
0.2 to 0 . 5 %  ORNL Weston 92093 
Determination of the shape of eta at very low 
neutron energies is of extreme importance for 
reactor physics. 

235U Alpha (E) RADIOACTIVE 7.038+05yR 
2 1.0 keV to 1.0 MeV 

5 to 10% ANL Smith 86063 
Discrepancies are too large. 
___I ____-____ 

236U Resonance Parameters 2.34+07 yr 
1 1.0 eV to 10.0 keV 

5% NIST Carlson 92124 
The radiation widths derived by Macklin are 
appreciably lower than previous measurements. 
New improved measurements are needed. 
U-236 is important in calculation of higher 
actinide build-up. 

237Np Half-life RADIOACTIVE 2.14+06 yr 
2 

0.5% NIST Gilliam 92028 
For mass determination of fissionable deposits. 

237Np u(n,f) (E) RADIOACTIVE 2.14+06 yr 
1 50.0 keV to 7.0 MeV 

2% NIST Gilliam 92029 
Needed for materials dosimetry. It is an 
important dosimetry standard for measurements in 
both fast and thermal reactors. - I_- _I___ 

237Np o(n,f) (E) 2.14+06 yr 
1 3.0 MeV to 15.0 MeV 

2 to 3% LANL Young 92111 
Precise data at few energies needed for ENDFIB 
evaluation to settle discrepancy in recent 
measurements. 

----s__ -______-- 
239h u(n,n) (E) RADIOACTIVE 2.41+04 yr 

2 1.0 mV to 1.0 eV 
5% NIST Carlson 92035 

Suitable measurements at thermal may be accept- 
able. Well-characterized samples must be used. 
Extinction effects must be determined. For 
determination of the thermal constants. 
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-__--l----l____ ---I__- ________-_ 
Isotope Quantity Priority Energy Range Accuracy 6E Lab Requester No. 

--11 ___I_- -I_-- ___l_^-__ll---_~ 

239Pu Eta (E) 24119 YR 
1 1.0 mV to 10.0 eV 

0.2 too. 52  ORNL Weston 92091 
Determination of the shape of eta at very low 
neutron energies is important for reactor physics. 

_I--__-- -- -_____I_---__--I_ 

239pu u(n.f) ( E )  24118 YR 
1 10.0 eV to 1.5 MeV 

0.5% 0.1% ORNL Weston 92092 
Need good resolution in the resonance region to 
determine background level and want accurate 
fission cross section in the 1 to 500 keV neutron 
energy range. 

--l-_l_---- 

239Pu Alpha (E) WIOACTIVE 24119 YR 
2 10.0 mV to 1.0 eV 

2% ORNL Weston 86172 
_I______------ - --------- I ------- 

240Pu Resonance Parameters RADIOACTIVE 6570 YR 
2 1.0 eV 

0 . 5 %  82021 
Resonance strongly influences thermal cross 
section evaluation. There is a discrepancy 
between differential and integral data. 

I________-_ 

Z41pu u(n.n) (E) RADIOACTIVE 14.35 yr 
2 1.0 mV to 1.0 eV 

5% NIST Carlson 92038 
Suitable measurements at thermal may be accept- 
able. Well-characterized samples must be used. 
Extinction effects must be determined. To 
more accurately determine the thermal constants. --- -~ -_I---- 

241Pu Alpha (E) RADIOACTIVE 14.4 YR 
2 10.0 mV to 1.0 keV 

4. to ax ORNL Weston 86173 
2% accuracy desired from .01 eV to 1.0 eV. 

-__-I- 

2 4 2 ~  u(n,X) ( E )  METASTABLE 152 yr 
2 10.0 pV to 20.0 MeV 

WUC Mann 92099 
Evaluation needed to incorporate new measurements 
since EI?DF/B-V. Important for actinide burning, 
old evaluation (1978) in ENDF/B-VI. 

_I - ___I-- 

2 4 3 ~  a(n,f) (E) RADIOACTIVE 7380 yr 
3 Thermal to 14.0 MeV 

10 to 152 NIST Carlson 92046 
Previous measurements are not consistent. For 
fast reactor design. 

---_1_1_ -__I---- -_-_ 
242cm u ( n , T )  (E) RADIOACTIVE 163 DAY 

2 10.0 keV to 1.0 MeV 
10 to 20z ANL Smith 26067 
Needed for fuel cycle calculations. - - -----I___-- 

243~m u(n,X) (E) RADIOACTIVE 30 yr 
2 10.0 pV to 20.0 MeV 

WUC Mann 92100 
Evaluation needed to incorporate new measurements 
since ENDF/B-V. Important for actinide burning, 
old evaluation (1978) for ENDF/B-VI. -- ----- I____- 

244~m c(n,X) (E) RADIOACTIVE 18 yr 
2 10.0 pV to 20.0 MeV 

WHC Mann 92101 
Evaluation needed to incorporate new measurements 
since ENDF/B-V. Important for actinide burning, 
old evaluation (1978) for ENDF/B-VI. _-_-- -- 
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Isotope Quantity Priority Energy Range Accuracy 6 E  Lab Requester No 

244~m u(n,r) (E) RADIOACTIVE 18.1 YR 
2 10.0 keV to 1.0 MeV 

10 to 202 ANL Smith 
Needed for fuel cycle calculations 

86068 

246~m u(n,X) (E) RADIOACTIVE 5000 yr 
2 10.0 pV to 20.0 MeV 

WHC Mann 92102 
Evaluation needed to incorporate new measurements 
since ENDF/B-V. Important for actinide burning, 
old evaluation (1978) for ENDF/B-VI. 

RADIOACTIVE 1.6+07 yr 
10.0 pV to 20.0 MeV 

WHC Mann 92103 
Evaluation needed to incorporate new measurements 
since ENDF/B-V. Important for actinide burning, 
old evaluation (1978) for ENDF/B-VI. 

2 4 8 ~ m  u(n.X) (E) RADIOACTIVE 3.7+05 yr 
2 10.0 pV to 20.0 MeV 

WHC Mann 92104 
Evaluation needed to incorporate new measurements 
since ENDFIB-V. Important for actinide burning, 
old evaluation (1978) for ENDF/B-VI. 
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Material 

l H  

2H 
'He 
'Li 
7Li  

'Be 
1°B 
"B 

NATc 

14N 

15N 
l60 
"F 

5 0 ~  r 
NATv 

"N i 
60N i 
61Ni 
"Ni 
64Ni 

63cu 

"cu 
8 9  

93Nb 
"'Pd 
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ORNL 
ORNL 
ORNL 
ORNL 

ORNL 
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