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1t is only about things that do not interest one
that cne can give a really unbiased opinion,
which 48 no doubt the reascn why
an unbiased opinion is always valueless.

oo Oscan Wikde

SHIELDING AGAINST INITIAL RADIATIONS FROM NUCLEAR WEAPONS:
A STATE-OF-THE-ART REPORT ON SHIELD DESIGN TECHNIQUES

At the request of the U.S. Corps of Engineers, Omaha District, Omaha, Nebraska,
Lorraine S. Abbott of ORNL has written a report which will serve both as an intro-
duction to the subject of weapons initial radiation shielding and as a state-of-
the-art report on shield design techniques. As such, it should be of interest
not only to non-nuclear engineers whe must consider the effects of nuclear radia-
tion on the integrity and usefulness of various types of structures, but also to
participants in the field, especially those planning future work in the various
areas. The document begins with an elementary description of the physical char-
acteristics of the radiations from nuclear weapons and discusses their interactions
with matter. It continues with a brief summary of the methods most frequently used
to calculate the penetratien of the radiations through the atmosphere and into
shielded structures. Finally, it gives some examples of how these methods have
been applied to particular structures and points out areas in which applications
should be improved. The publication of this document as an RSIC report is supported
by the Defense Nuclear Agency with the permission of the U.S. Corps of Engineers.

A form for requesting a copy of the document, QRNL-RSIC-36, is provided on
the last page of this newsletter.

NUCLEAR DATA COMMITTEE ESTABLISHED BY AEC

The AEC's Director of Physical Research has established a U.S. Nuclear Data
Committee (USNDC) in cooperation with the National Standard Reference Data Systenm
of the National Bureau of Standards. The Committee, which evolved from the AEC's
Nuclear Cross Sections Advisory Committee, is concerned with the problems of
measurement, compilation, evaluation, and dissemination of nuclear data for basic
and applied nuclear sclences and technology. Areas covered include basic nuclear
science, fusion reactors, nuclear safeguards, biomedical applications, and environ-
mental sciences.
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Members of the USNDC are: Robert E. Chrien, chairman, from Brookhaven
National Laboratory; H. E. Jackson, secretary, Argonne National Laboratory,
Harry Alter, Atomics International; R. C. Block, Rensselaer Polytechnic
Institute; C. D. Bowman, National Bureau of Standards; R. S. Caswell,
National Bureau of Standards; Herbert Goldstein, Columbia University; D. J.
Horen, Oak Ridge National Laboratory; M. H. Kalos, New York University {alter-
nate: Dean C. Kaul, Defense Nuclear Agency); M. S. Moore, Los Alamos
Scientific Laboratory; H. W. Newson, Duke University; F. G. J. Perey, Oak
Ridge National Laboratory; G. C. Phillips, Rice University; J. S. Robertson,
Brookhaven National Laboratory; G. L. Rogosa, AEC; E. M. Smith, University
of Miamij and Donald Steiner, Oak Ridge Naticnal Laboratory.

EBx officic members are: W. W. Havens, Jr., Columbia University; P. B.
Hemmig, AEC; G. A. Kolstad, AEC; D. R. Lide, Jr., National Bureau of
Standards (alternate: Lew Gevantman, NBS); William Bartels, AEC; W. S.
Rodney, National Science Foundationy Alan B, Smith, Argonne National Labora-
tory; R. F. Taschek, Los Alamos Scientific Laboratory; and R. W. Wood, AEC.

The USNDC cooperates with two international groups - the European-
American Nuclear Data Committee, which operates under the auspices of the
OECD Nuclear Energy Agency, and the International Nuclear Data Committee,
which works under the IAEA.

The Committee urges people werking in areas where a need exists for
the best available nuclear data to contact the Nuclear Data Project, Oak
Ridge National Laboratory, for nuclear structure and reaction data, or the
National Neutron Cross Section Center, Brookhaven National Laborateory, for
neutron data. Requests for other types of data are available through the
Office of Standard Reference Data, National Bureau of Standards.

CHANGES TO THE
DEFENSE NUCLEAR AGENCY WORKING CROSS SECTION LIBRARY

Two new evaluations have been added tc the library and four have been
modified. The new evaluations are MAT 4539, plutonium-239,and MAT uL5HO,
plutonium-200, by Stewart and Hunter of Los Alamos Scientific Laboratory.

The most recent versions of the evaluations that were modified are
MAT 4152 MOD 3 calecium, MAT 4154 MOD 1 beryllium-9, MAT 4187 MOD 1 uranium-
238, and MAT 4188 MOD 1 uranium-235.

The modifications are summarized as follows:

1. Calcium - MAT 4152 - ORNL
MOD 3 TFebruary 1973

This is essentially a complete reevaluation of MOD 2 (May 1972).
Details of MOD 3 will be published in ORNL 4866, "A Reevaluation
of Neutron and Secondary Gamma-Ray Production for Calciumi' by
C. Y. Fu and F. G. Perey.



2. Beryllium - MAT 4154 - LLL
MOD 1 March 1973

The energy range was extended down to 10_5 eV. Gamma-ray pro-
duction (n,y) data and (n,T) data are now represented as MT=102
and MT=105, respectively, in files 12 and 15. The photon spec-
trum was assumed independent of incident neutron energy with the
multiplicity varied (with incident neutron energy) to conserve
€nergy.

3. Uranium-238 - MAT 4187 - LLL
MOD 1 March 1973
The energy range was extended down to 10_5 eV. The elastic
and capture data below 1 keV were obtained by generating point
values from ENDP/B-III MAT 1158 resonance parameters, Doppler
broadening to 300°K, and thinning with a 0.2 criterion. For
consistency, all data in files 3, &, and 5 are given at 300°K,
At neutron energies below 1.09 MeV, data are given for gamma-
ray production spectra from fission and capture, and discrete
gamma rays from some low-lying levels (0.05, 0.15 MeV}. Above
1.09 MeV the gamma-ray production spectrum from all reactions
is glven in one reaction (MT=3).

b, Uranium-235 - MAT 4188 - LLL
MCD 1 March 1973

The energy range was extended down to 10_5 e¥. The elastic,
fission, and capture data below 80 eV were obtained by generat-
ing point data from ENDF/B-III MAT 1157 resonance parameters,
Doppler broadening to 300° K, and thinning with a 0.1 critericm.
For consistency, all data in files 3,4, and 5 are given at

300° K. The shape of the energy distribution of capture gamma
rays was assumed independent of incident neutron energy, with
an adjustment made in the multiplicity to conserve energy.

ABSTRACTS COF THE PERIPHERAL SHIELDING ROUTINES TO BE TSSUED

The loose-leaf binder, ORNL-RSIC-31, ABSTRACTS QOF PERIPHERAL SHIELDING
CODE PACKAGES ASSEMBLED BY THE RADIATION SHIELDING INFORMATION CENTER, will
be available soon. This book of abstracts describes computer code packages
considered to be useful tools in deing shielding research, although not
treating radiation transport. Many of the PSR codes process cross sections.
The abstract format is similar to that used in ORNL-RSIC-13 which describes
the transport codes.

Green cards have been mailed to ocur codes distribution, announcing the
availability of RSIC-31. Those persons wishing to receive a copy should
return their cards to RSIC as scon &s possible. If you have not received
a green card, you can still receive a copy of RSIC-31 by returning the



form at the end of this newsletter or by writing to us.

DLC ABSTRACTS AVAILABLE UPON REQUEST

Those who have obtained ORNL-RSIC-30, ABSTRACTS OF THE DATA-LIBRARY
PACKAGES ASSEMBLED BY THE RADIATION SHIELDING INFORMATION CENTER, may wish
to update their binders with the latest versions of abstracts now avail-
able from RSIC. Some data libraries have been revised and new ones have
been added since the original version of ORNL-RSIC-30 was issued in March
1672. Abstracts for DLC-17 through DLC-24 were made available along with
recent issues of the RSIC Newsletter. Abstracts for DLC-2 (updated in
July 1972) and DLC-25 (just added to the collection) are now available upon
request.

ADDITION TO THE DATA LTBRARY COLLECTION

DLC-25/MASS An atomic mass evaluation has been contributed by the
Nuclear Data Group at ORNL. A retrieval program is in-
cluded which reads the data and calculates reaction
Q values. FPORTRAN IV, IBM 360. Ref.: Nuclear Data
Tables A9 (4-5), 265-468 (1971) and Nuclear Data Tables
All (2-3), 128-280 (1972).

CHANGES TO THE COMPUTER CODE COLLECTION

CCC-66C/BIGGBI-U4T A UNIVAC 1108 version has been contributed by EURATOM,
Ispra (Varese), Italy, via the NEA Computer Programme
Library and is packaged as CCC-66C. BIGGI-4T performs
a numerical integration of the Boltzmann equation for
gamma rays in plane multilayer geometry. Ref.: EUR 3555e;
EUR 2488e; EUR 1643e.

CCC-187B/SAM Revision A of the SAM-CE code has been received from

SYSTEM  Mathematical Applications Group, Inc., Elmsford, N, Y.
and is packaged as CCC-187B. SAM-CE is a Monte Carlo Time-
Dependent Three-Dimensicnal Complex Geometry Code System
(with) ENDF Formatted Cross Sections. Revision A has a
routine, SAM-X, which treats gamma-ray production data in
addition tc the neutron interaction data. Additional
options have been made available, including the treatment

of the unresoclved resonance region. Ref.: MR-7021, Rev. A
(DNA 2830F, Rev. A); MR-7030 (DNA 298G5BF). FORTRAN IV; CDC
6600.

PSR-41B/MAZE?2 A FORTRAN V version, operable on the UNIVAC 1108, has been

contributed by Science Applications, Inc., La Jolla,
California. The MAZE2 system is a set of FORTRAN



subroutines for unfolding energy spectra. Ref.:
DASA 2720-2 (Vol. II) and DNA 2990F.

PERSONAL ITEMS

In serving a specialized area of scientific endeavor, it seems impor-
tant that we take note of the movement of pecple concerned with radiation
transport in the nuclear industry. We, therefore, continue to carry per-
sonal items as they are brought to our attention. During the past month,
we have been informed of the following changes.

In recent organizaticnal changes at the Los Alamos Scientific Laboratory
a new division was formed {(Q) to deal with matters of energy. R. E. Malen-
fant writes that he is now associated with the Office of Analysis and Plan-
ning (Q-DOT) in Q Division., His foymer division, N, has been eliminated,
and his former group, N-2, has been transferred, with some personnel loss,
to the Physics Division as a new group designated P-5.

Ralph J. Cerbone recently transferred from Gulf Radiation Technology
to Gulf General Atomic where he manages the Nuclear Analysis Branch in
the Gas Cooled Fast Reactor Project.

Jorma Routti has informed us that he is now teaching and doing research
as Associate Professor in Nuclear Engineering at the Helsinki University of
Technology, Otaniemi, Finland. He spent 5 years (1965-70) at Lawrence
Berkeley Laboratory in California and 3 years (1970-2) as a Visiting Scien-
tist at CERN, Geneva, Switzerland.

The following changes of address are noted: Captain John P. Sommar,
USAF, from the Air Force Weapons Laboratory, Kirtland AFB, to the Defense
Communications Agency, Natiocnal Military Command System Support Center,
Washington, D.C.3; W. M. Peffley, from Culver City to Fullerton, California,
within the Hughes Aircraft Industry; Bruce Ermst from Nuclear Fuels Services,
Springfield, New York, to NUMEC, Apcllo, Pennsylvania; William J. Nalesnik
from Memorial Hospital for Cancer and Allied Diseases, New York City, to
Department of Radiology, Yale-New Haven Hospital, New Haven, Connecticut.

MARCH ACCESSTION OF LITERATURE

The following literature cited has been ordered for review, and that
selected as suitable will be placed in the RSIC Information Storage and
Retrieval Information System (SARIS). This early announcement is made as
a service to the shielding community. Copies of the literature are not
distributed by RSIC. They may generally be obtained from the author or
from a documentation center such as the National Technical Informaticn
Service (NTIS), Department of Commerce, Springfield, Virginia 22151.



REACTOR AND WEAPONS SHIELDING

AD-749099
Developnent of a High Energy Neutron Detector.
Benton, E.V; Frank, A.L.
June 15,1972
NTIS

AD-T749384 . _ .. _ . L. o aa
Calculations of Dose Rates Arising from Radioactive Faliout
Upon an Urban EBanvironment.
Cohen, M.0.
June, 1972
NTIS

AERE-R-T7207
Library of Neutron Induced Fission Product Yields Maintained
and Interrogated by Computer Methods. Part II.
The Interro%atlon of the Library.
Crouch, E.A.C.

Xugqust 1972
NTES !

AI-AEC—-13048; ENDF-181 L '
STh9, CSEWG Shielding Benchmark Specifications.  Neutron
Attenuation Meaurements in a Mockup of the FFTF Radial Shield.
Rose, P.F.: Alter, H.: Paschall, R.K.; Thiele, A.W.
g%%gary,1973

ANCR=-1077
Gamma Heating in Reflector Heat Shield of Gas Cere Reactor.
Lofthouse’ J.H.; Kunze, J.F.; Yound, T.E.; Young, R.C,

August, 19
NTIS. !

BNL-17370
Neutrons from Isabelle.
Devliin, T.Jd.
November 77,1972
NTIS

BNL-17510; ENDF¥F-183 ) _ .
ReEort to the Cross Secticn Evaluation Working Group.
GEDANKEN Calculations. ]
Alter, H.; Battat, M.E.; Grimesey, R.; Hubner, R.S.;
Jenkins, J.D.: Kidman, R.B.; Penn1ng£on, E.M.
§$¥gmber,1§72

CEA-CONF-1997 . ) .
Development and Studies of Radiological Safety cf French
Reactors and Their Sites.. -
Candes, P.
No Date
NTIS



CLOR-91/D (In Polish) . .
The Preparation of Radiophotoluminescent Glasses for
Individual Dosimetry Purgoses,
ﬁg%ﬁka-W1ter, M.: Koczynski, A.
Nuclear Energy Information Center of the Polish
Government CommiSsioner for Use of Nuclear Energy,
Palace of Culture and Science, Warsaw, Poland.

CONF-721109-5 L. . . .
5 Monte Carlo Reactivity Calculations Using a Perturbation
ource,
Hoffman, T.J.; Petrie, L.HM.
No Date
NTIS

CONF-721203-3 . ) .. . )
Developments in Neutron Dosimetry for Radiation Protection.
Auxier, J.A.

No Date
NTIS

C00-2022-18 . ] .
Multilevel Expansion_and Its Application to Neutron
Resonance Analysis. Pinal Report.
Adler, F.T.: Adler, D.B.
Ju1§,1972
NTI

Cc00-2231-1
Neutron Spectrometry from 1t MeV to 1 GeV.
Qaggy. R.; Waterman, F.HN.

CTH-RF-22
Investigations on Absolute Measurement of Neutrcn Source
Strength and Flux Densitye.
Collen, Jd.
1972

Dep., NTIS (U.S.Sales 0Only)

DNA—-2917F; SATI-72-539-1LJ L. ..
Radiation Transport Methods for Determining the Radiation
Resgonse from General Anisotrepic Sources.
oolson, W.A.; Coleman, W.A.
January, 1973, .
Science Agpllcatlon, Inc., P.0.Box 2351, 1250 Prospect St.,
La Jolla, Calif. 92037

DNA-2990-F
Sgectral Unfolding: Its Mathematical Basis, Implementation
and Application with MAZE2. Final Report.

Sperlin M.
Ogto%er?1972

DPSPU-T72-124-5 . ) X ..
Safety Analysis Report: Piqua-Elk River Ship 1ng Cask
(Packaging of Radiocactive and Fissile Haterlals.F inal Report.
Evans, J.E.; Langhaar, J.W. {(Comps.)
g%§gber,1972



EIR-220
An Analytic Time-Dependent Neutron Transport Benchmark
Solution.
Ganapol, B.

August, 1872
Dep. N¥IS (U.S.Sales Only)

EUR-4810(Vcl.2); CONF-711028-Vo0l,2)

18 ggigg7ﬁymp051um on Microdosimetry, Stresa (Italy), October

Ebért, H.G. (Ed.)
191
EUR FB 1.000

INDC(ccpl 26/0 L. .
Evaluation of the 235-0 Fission Cross Section.
Konshin, V.A.: Wikolaew, M.N.
Segtemher, 9732
NTIXIS

INDC(NDS%-RBG . ) ]
A Statys Report on Nuclear Data for Shielding Calculations.
Dunford, C.; Frohner, F.; Howerton, R.J.; Ozér, O0.; Schmidt, J.J.;
Valente, S.
November, 1972 . ) .
IAEA Nuclear Data Section, XKarntner Ring 11, A=-1010 Vienna

HASL-267 .
Thirty-One GrouE Response Matrices for the HMultisphere Neutron
Spectrometer Over the Energy Range Thermal to 400 MeV.
Sanna, R.S.
March, 1973
NTIS

HASL~272
Transmission_of Gamma Rays Through Aluminum and Laminated
Lead-Aluminum Slabs.
Burke, G.de P.; Bennett, B.G.; Beck, H.L.
March, 1973
NTIS

HEDL-SA=U479 | . o
Definition of Damage Functions from Irradiation Test Data.
Yoshikawa, H.H.; McElroy, W.W.; Simons, R.L.

Au gst,1912

JAERI-M-U660 . )
Shleldln% Factors of Capture Cross-Sections with Temperature
Dependence for Cr, Fe and Ni. )
Ishiguro, Y.
December, 1971
NTIS

JPL=-NPS=-900-583 L .
Development of Computational Techniques for Determination of
the Gamma Scurce Terms for a Pu02 Fuel Heat Source.
Dore, ¥.; Taherzadeh, M.
November 1972
California Institute of Technology, Jet Propulsion Lakoratory.
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JUL-812-RX (In German) ' .
Gamma Energies. Part II. Nuclides Produced by Neutrons
Arranged Accofding to Energy (Except Pure Fissioen FProducts).
Meixner, C.
December, 1971
NTIS (U.$.Sales only)

KFK-1615 (In German)
Calculation of the Dose Factor for the Most Important
Radionuclides.
Comper, W.
December, 1972
Kernforschungszentrum, Karlsruhe

KFK-1635
Nuclear Accident Dosimetry Measurements at the Second I.A.E.A.
Intercomﬁarlson at Oak Ridge, USA, Mavy, 1971,
Plesch, E.
Decemnber, 1972
‘Kernforschungszentrum, Karlsruhe

LA-8858-M5, Vol.1, ) . .
Central Station Power Generation by Laser-Driven Fusion,
Booth, L. A.

Pebruary, 1972
NTIS -

L3-5038
Nonlinear Radiation Transport Simulation with an Implicit Monte
Carlo Method.
Carter, L.L.; Forest, C.A.
January, 1973
RTIS

LA-DC~-72-1010 L. ]
Anlsgtropz of Photon Emission in Transport Calculaticns.
Dudziak, D.J.; Boster, G.E.
1972
NTIS

LA-DC-72-1378 .
Lager CTR Systems Stuodies.
Williams, J.M.

1972
NTIS

LA-DBC=-T72-1407
Fasion Reactor Systens.
Ribe, F.Ll.
972
NTIS

NAA-SR-8533

Stability of a Light Metal Hydride.
VYetrano, J.B.
Augqust 71,1963

NTIS
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NBS TN-T45 N . .
dueutron Dose and Fluence Distributions in an Infinite Air
Medium,
Simmons, G. L.; Eisenhauer, C.M.
ggguary,197

NP-TR=-1941 L. .
gadiaglon Hazards and Radiation Protection
u .
Jugé,1971
Dep., NTIS (U.5.0nly)

NRSS-15; UILU-ENG 73 5301 .. ) . )
Radiation Field 3 Ft. Above Infinite Air/air and Air/Ground,
Interfaces as Plane Isotropic Sources of 1.25-MeV Gamma Radiation.
Morris, E.E. .
January,1973 ] ..
University of Illinois, Urbana, Illinois

ORNL-4846
Gammq-Ra{ Production Due to Neutron Interactions with Copper
for Incident Neutron Energies Between 1.0 and 20 MeV: Tabulated
Differential Cross Sections.
Dickens, J.K.; Love, T.A.; Morgan, G.L.
February, 1973
NTIS

ORNL—-4847
Gamm@-Ra¥ Production Due to Neutron Interactions with Tungsten
for Incident Neutron Energies Between 1.0 and 20 MeV¥: Tabulated
Differential Cross Sections.
Dickens, J.K.; Love, T.A.; Morgan, G.L.
ggggary,1973

ORNL-TM~4149 .
Monte Carlo Analysis of an NE213 Detector.
Cramer, S.N.
iarch, 1973
NTIS

ORNL=-TM~-U128 ) )
Neutron Capture in Reactor Structural Materials.
Macklin, R.L.

February, 1973
NTIS

RT/FI472)37 ] .
*he Effect of the Reduced Width Amplitude Signs in the
Multilevel Calculation of Neutron Cross Sections.
Motta, M. y
Segtember,1972
NTIS

SC-DC-721614 .
Measured and Calculated Neutron Spectra in the Experimental
Cavity of the ACPR.
.Croucher, D.W.; Lacoff, D.M.; Schmidt, T.R.; Reil, K.O.;
White, J.R.
19%2
NTIS
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SC-T=722545
2> Preparatlon and Operation of Metal Hydride Neutrom Producing
Targets,
getalnt, J.
No Date
NTIS

SC—-RR-720871
Method to Determine Reactor Egquivalence of Neutron Threat
Spectra.
McKenzie, J.M.
Decenber 1, 1972
Dep., NTIS

SGAE- 2050 In German .
Shiel 1n Calculation for a 14 MeV Neutron Generator.
Eder -3 Zwittlinger, H.
Octoﬂer, 1472
Dep., NTIS (U.S.Sales Only)

STI/PUR-329; CONF-T710845 . i
%gggpt Fission Neutron Spectra. Panel Proceedings Series.
October, 1972
TAEA $6.00

UCRL-51195
Analysis of the Neutron Shlgplng Contalner Model OT,
Hanson, C. L. Coops, M.S.; Quigg, J.D.
Apzil 11,1972

UCRL-50400, Vol.12
An In{e rated System for Precduction of ¥Yeutronics and Photonics
Calculat1ona1 Constants., Vol.12. 2&n Atlas of Resolved Neutron
Resonance Parameters.

Perk 1ns S.T.3 Gvyulass M.
July, 199 Y ¥e
NTI

UCRL-50400, Vol.13
An In{egrated Systenm for Production of Neutronics and Photonics
Calculational Constants. Vo0l.13. An Atlas of Unresolved Yeutron
Resonance Parameters.
Gyulassy, M.; Perkinmns, S.T.
Segtembet 1,1972

UCRL-51271
Analysis of Neutron Shlgplng Cask, Model (.5T.
Hanson, C. L. Coops,
March 5 72
NTIS

UCRL- 51298
urvey of Neuntron Sources and Their Applicaticns.
Lorenz
June 36 1972
NTIS
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UCRL~-51306
An Evaluated Data Set for Tantalunm.
Howerton, R.J.; MacGregor, M.H.; Perkins, 5.T.
gﬁggmber 11, 992

UCRL-51317 . .
Peak Flux Measurements of the LLL High-Intensity ti4-MeV
Neugrgngourc Griffith, R L C
o er riffi .3 Logan .
g%%gmbe%:197ﬁ o Red LOgaRy

UCRL-73931
Laser POSSlbllltles in Pulsed Controlled Thermonuclear Fusion.
Shearer
ust éu 1892
NT s

UCRL-74031
Intense Sources of High-Pnergy Neutrons.
Barschal
July 14, 1875
NTI

WAPD~- TM-1052
Revision of the Thermal Parameters of U-233,
Steen, N. M,
Etemher #1972

WAPD-TM-1119
gh235 Fission Product Decay Energy. 1972 Re-Evaluation.
ure
detobér s 1972
NTIS

ZJE~128
Remote Corrosion Measuresments Carried Out During Complex
Tests of the A-1 Reactor.
?gggn, J.; Ripka, J.; Sulc, J.; Cerny, K.

Skoda Works, Wuclear Power Construction Department,
Information Centre, Plzen - Czechoslovakia

Health Phys., 28(2), 281-255
Dose to Standard Reference Man from External Scurces cf
Moncenergetic Photons.
Jones, T.D.; Auxier, J.A.; Snyder, W.S.; Warner, G.G.
February,19ﬁ3

J. Math. Phys., 14{(1), 97-101
Neutron-Tran spori Equations with Spin-0Orbit Coupling.
ggggenwald, L.M,
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Jad., Energ., 1911 25-27 (In Czech ] .
New ghield{ng'sricks éor Neutan and Gamma Ray Shielding.
g -

Nucl. Eng, Design, 23, 347-358 .
Studies on En 1neer1ng and Economic Aspects of a New Iron
Mortar Material for Reacto .

r Shielding.
Hungerford, H. E.
197

Nucl. Eng._Design .24(2), 258-262 .
The Distri q{lons of Backscattered Gamma Ray Photons in the
Scattering Medium.
Preiss, K.; Livnat, R.
February,1§73

¥ucl. Sci. Fng., 50(1), 3-9 .
Two-Group Eritical Problems for Slabs and Spheres in
Neutron—-Transport Theory.
Kriese, J.T.; Siewert, C.E.; Yener, Y.
January, 1973

Nucl. Sci._ EBEng., 50(3&, 220-228 . ) .
A Bilinear Formulation for Spatial Cross-Section Averaging.
Komata, M.; Nicholson, R.B.; Page, E.HM.
March,ﬁ973

Nucl. Sci. Eng., 50(3), 2u48-256 i
Measuremeént of Bremsstrahlung Spectra Produced_ in Iron and
Tung$ten Targets by 15-MeV Electrons with Activaticn Detectors.
irayama, H.j; Nakamura, T.
Marc ,1953

Nucl. Sci. Eng., 50(35 257-272
The Californium- 62 Fissicn Neutron Spectrum frem 0.5 to 13 MeV.
Green, L.: Mitchell, J.A.; Steen, H.HM,
Matrch, 1973

Nucl. Sci. Eng. 50(3%, 290-293 ]
Ertors in forturbation Calculations.
McCallien, C.W.dJd.

Harch,197§

Nucl. Sci. Eng., 50(3{, 294-297 | .
%egond-%rder Boltzmann Equation from Invariant Imhedding Theory.
eiss -
March, 1973

Nucl. Sci. Eng., 50(3), 300-302
variational Estinates of the Detector Response Change in a Fixed
Source System Due to Cross-Section Perturbatiomns.
Hoffman «Je
March, 1673
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Nucl. Technology, 17(3), 217-223 .
Neutron Shiélding Problems in the Shipping of High Burnup
Thermal Reactor Fuel.
Bailey, H.S.; Evatt, R.N.; Gyorey, G.L.; Ruiz, C.P.
Harch,5973

PhYs. Med- Biol-' 18(1) u6"“'52 . . .
Thermolumine scent ﬁesponse of Lithium Fluoride to High
Energy Photons.
Tarner, A.P.3; Anderson, D.W.
Janueary, 1973 .

Phys. Med. Biol., 18(1), 64-70 L
Neutrons from the Bombardment of Beryllium by Deuterons.
Weaver, K.dA.; Anderson, J.D.; Barschall, H.H.; Davis, J.C.
January, 1973

Rev. Roum._Ph{s., 17¢10), 1109-1120 .
Numerical Method for Calculation of Fast-Reactors in
Neutron-Transport Theory. ]
Pg;glescu, M.; Anton, V.; Purica, I.

COMPUTER CODES LITERATURE

CONF-721109,982-83 . November 1972 . STUNFO
STUNFO: A Stochastic Neutron Spectrum Unfolding Code
Mutone, G. A.; Meyer, W.

Kansas State University, Manhattan, Kansas

JAPFNR-68 | March 1972 . ) FASC~-2D
Evaluation of the Two-Dimensional Shielding Code for
a Past Reactor Shield Design _and its Applic¢ation
Tanaka, Y.; Suzunki, YI.; Otani, N. :
Kavasaki Hdeav Industries Ltd., Kobe, Japan
FORTRAN IV DC 6600 '

LA-5088 Noveanber 1972 CONFOLD
. A Least Structure Unfolding Code
Robba, A.A.; Veeser, L.R, ]
Los Aiamos $cientific Labk., Los Alamos, New Mexico
FORTRAN; CDC 6600
AVATL: NTIS

MR-7028;DN2 29B8F October 1972 _ANTE 3
ANTE 3: A FORTRAN Computer Code for the Solutiecn of the
Adjoint Neutron Transport Equation by the Monte Carlo
Technique
Cohen, "%, 0.; Beer, M.

Mathematical A Sllcatlons Group Inc., Elmsford, N.Y.
FORTRANW 1IV; C 6600 )

NBS-TN-748 Fehruarg 1973 ADJMOM~1
An Adjoint Gamma-Ray Moments Computer Code, ADJMOM-1
Simmons, G. L. :

National Bareaw of Standards
FORTRAN IV; UNIVAC 1108; CDC 3600;: IBM 360
AVAIL: NTIS
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Nucl. Instrum. Methods;l05(1),77-89,1972 REFUM
Monte cCarlo Calculation of Efficiencies and Response
Functions of.NaI(Tli_Crzgtals for Thick Disk Gamma-Ray
Sources and its Applicaticn to Ge (Li) Detectors
Nakamura, T. |
Kyoto University, Japan

ORNL~CF-70-1-45 January 1970 . FREEFORM
FORTRAN Free-Form Input
Durfee, R. C. ]
Oak Rlage National Lab., Oak Ridge, Tennessee
FORTRAN IV; IsM 360

ORNL~TM~-3985 ) October 1972 HETC
Picon Dose Calculations
Armstrong, T. W. )
Qak Ridge National Lab., Cak Ridge, Tenanessee
FORTRAN " 1IV; IBM 360
AVAIL: Dep., NTIS
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ORNL-RSIC-31
AVATLABILITY ANNOUNCEMENT

ORNL-RSIC-31, ABSTRACTS OF PERIPHERAL SHIELDING CODE PACKAGES ASSEMBLED BY
THE RADIATION SHIELDING INFORMATION CENTER, is now available for distribu-
tion. Please return this coupon to RSIC if you wish to receive a copy.

Please mail a copy of ORNL-RSIC-31 to:

{Name)

(Name of Installation)

(Address)

ORNL-RSIC-36
AVATLABILITY ANNOUNCEMENT

CORNL-RSIC-36, SHIELDING AGAINST INITIAL RADIATICNS FROM NUCLEAR WEAPONS:

A STATE-OF-THE-ART REPORT ON SHIELD DESIGN TECHNIQUES, is now available

for distribution. Please return this coupon to RSIC if you wish to receive
a copy.

Please mail a copy of ORNL-RSIC-36 to:

{Name)

Name of Installation)

{Address)




