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In the nuclear design of a fusion Teactor blanket, magnet shield,
and magnet, the neutronic and photonic analysis should provide a wide
variety of resultsl’2 for other disciplines. The energy deposition
by the neutrons and secondary gammas provide the basic input for heat
removal studies. The helium and hydrogen production rates are quite
important in evaluating radiation damage problems. Various reaction
rates are required for decay heating calculation and emergency
cooling design.

A library of‘energy group neutron and gamma energy release
parameters (fluence-to-kerma factors) and neutron group cross sections
by reaction has been generated for several elements proposed for
use in CTR's. The library was genecrated with the MACK3 code from
ENDF/B for the iOO-group GAM~IT neutron energy group structure. The
gamma kerma factors were calculated for 43 energy groups by the
MUG4 code. The weighting functions used are spectra representative
of a CTR blanket. The radiocactive decay contributions to neutron
kerm factors were added vith an arbitrary half 1ife cut-off of 50 days.

A retrieval routine is avajlable to prepare kerma factors and
Cross sections in ANISN5 format for any desired composition. The
retrieval routine can also rerform simple group collapsing using an
arbitrary input weighting function.

A list of the materials in the library is given in Table I with



the corresponding ENDF/B MAT numbers which afe used as the identification
numbers in the library. The ENDF/B 3 evaluations were used except
for materials with MAT numbers 3023, 3111, and 3000. Flourine was
generated from the UK library data. MAT 3023 is a recent ORNL evaluation7
for vanadium which includes (n,n”) charged particles reactions. The
.present ENDF/B evaluation for Molybdenum (MAT1111) is not adequate for
kerma calculations since the (n, charged particles) reactions are not
provided. These cross sections were estimated by the authors and
included in MAT 3111. The results indicate that about 50% of local
neutron heat generation for neutrons of energies betweén‘lO and 15
MeV is from the (n, charged particles) reactions. About 90% of the
neutron heating in the blanket first wall is generated by neutrons of
this range. Hence, fhe inclusion of the (n,a), (n,p),....,etc.,
contribution to kerma factors is necessary.

The pointwise kerma factors generated by MACK3 were saved for
future use with different energy group structures. A sample of the

results is shown in Figure 1 for some materials of interest,



000t d .
2911 aN 0S1T p:1

9¢TT qd €20¢ A
LTIT 78T-71 LTO0T A
9¢TT I8T~®l 9STT £Z-BN
T11E - oK GEIT LTIV
TITT o G9TT ZI-0
£90T 98T-M 091T T1-¢
290T %8T~-M GSTT 0T-4 K
T90T €9T-M HGTT 624
_ 0901 . 7811 AN T-H
0811 34 YE€TT 91-0
€CTT TN YAR HT-N
T1ZTT i 9TTT L-T1
980T ¢9-n) : STTT 9-11
G80T £9-n) . 980T of
IV 9/2aNd Teraoley IV g/3aNg TeII93BY

§1030®3 emidy ewwed dnoi3-¢y pur SUOTIDSS §S0I0 TeTIred pue s1030®F BPWILYy uoxanau dnoiS-QQT 3O AIRIQTT

T 919eL



( MeV % barn/atom )

KT

10.0

1.0

0.1/

.01

v - *
Neutron, Verma Factors for some materials of interest for CIR

Figuro

1

n/ °
I | ///)//ﬂ’/,/’
~ n | /////J/”’ﬂdyﬂﬂﬂ—
i ,/////
l/
/ i
o / ; — 0/0 A”'—'g
:_ X o/“///’A/ !
C / o//A
X //“//
| . Py -3
a/o
| 2 / a/o/ /
l/' ,rs-’/O/
T
. © © |
V/ﬂ/jsfz //}//A E
- P Sl £ i
o~ /
" °/¥/,/ /
A
I,;‘] If /' A—-—-——A/A
,7;*6///
.
\
x .
. o Nickel
| x Iron )
I o Vanadium é
i s Niobium ;
i
1 L L L 1 1 1 ] _1 i L | 1 ‘
2 3 4 5 6 7 8 9 10 11 12 13 14 15
E  (MeV)



Rp fFerences

C. W. Maynard and M. A. Abdou, '"Neutron and Camma Physics Problems
in Fusion Reactors,' Conference on New Developments in Reactor

Physics and Shielding, CONF - 720901, Book 2 (Sept. 1972)

M. A. Abdou et. al.,'"Preliminary Conceptual Design of a Tokamak
Reactor," Proceedings of Texas Symposium on the technology of
controlled Thermonuclear Fusion Experiments and the Engineering
Aspects of Fusion Reactors (November 1972)

M. A. Abdou, C. W. Maynard, and R. Q. Wright, "MACK: A Program
to Calculate Neutron Energy Release Parameters (Fluence-to-Kerma
Factors) and Multigroup Neutron Reaction Cross Sections from
Nuclear Data in ENDF Format," ORNL-TM-3994 (January 1973)

J. R. Knight and F. R. Mynatt, "MUG: A Program for Generating
Multigroup Photon Cross Sectioms," CTC-17. (January 1970)

W. W. Engle, Jr., " A Users Manual for ANISN," K-1693, Union
Carbide Corp. (1987)

M. K. Drake, Editor, '"Data Formats and Procedures feor the EWDF
Neutron Cross Section Library," BNL~50279 (October 1970)

S. K. Penny and L, W. Cwen, "A re-evaluation of Vanadium Neutron
and Gamma-Ray Production Cross Sections, " ORNL-TM-4007
(November 1972)





