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REACTOR SHIELDING [ORKSHOP IN ITALY

Following the Fourth International Conference on Reactor Shielding to be
held in Paris on 9th - 13th October, 1972, the OECD Nuclear Energy Agency {NEA
-formerly ENEA) Computer Programme Library is organizing a Shielding Workshop
on 17th and i8th October, 1972 at CCR-Ispra, Italy.

Participation of NEA member countries, EURATOM and the United States is
expected, Applications to attend this meeting should be made to the NEA Computer
Programme Library at the following address: OECD Nuclear Energy Agency, Casella
Postale No. 15; 2.027-I8PRA (Va), Italy.

ANS GROUP-FARE TO PARIS SHIELDING CONFERENCE

Plans are being made for American Nuclear Society members and families to
travel as a group to the Paris International Shielding Conference. The low
group-fare of $S2uLl4 per person, New York-Paris round trip,will be possible only if
40 or more persons {ravel together. Therefore, it is essential that you let us
know immediately if you are interested.

A block of seats has been reserved with TWA to leave New York Saturday,
October 7 at 7:30 P.M. to arrive in Paris at 7:30 A.M. The return flight will
leave Paris I'riday October 20 at 11:20 A.M. and arrive in New York at 2:15 P.M.
A 10% deposit will be required by September 1, full payment by September 15.

Further information will be sent to those who inquire. You may call or

write to
D. K. Trubey
Radiation Shielding Information Center
Oak Ridge National Laboratory
P, 0. Box X
Telephone: (615) 483-8611 Oak Ridge, Tennessee 37830

axt. 3-694Y4
FTS: (615) u83-8944
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REORGANTZATION OF ANS-6
RADIATION SHIELDING STANDARDS SUBCOMMITTEE

Following a meeting held in June in Las Vegas, Nevada, D. K. Trubey,
Chairman of ANS-6, a subcommittee of the American Nuclear Soclety (ANS)
Standards Committee, announced that a reorganization of the working groups
was underway. Meeting with the Chairman were: N. M. Schaeffer, RRA, P. L.
Hoffman, HEDL, G. L. Simmons, B&W, J. H. Hubbell, NBS, M. E. Battat, LASL,
B. A. Engholm, GGA, E. A. Straker, SAI, and A. E. Profio, UC-Santa Barbara.

ANS-6, sponsored by the ANS Shielding and Dosimetry Division, is part
of the ANS Standards Committee Section 3 which is now headed by W. E.
Xreger of Physics Internaticnal. The purpose of the subcommittee is to
establish standards in connection with radiation shields, to provide shield-
ing information to other standards groups, and to prepare recommended sets
of shielding data and test problems.

The working groups within ANS-6, and each group's current status, are
as follows:

ANS-6.1, Shielding Cross Section Standards (M. E. Battat, LASL, Chair-
man) plans no particular current action except to keep abreast of develop-
ments of ENDF, ASTM, etc., and to bring attention to reference data available.

ANS-5.2, Benchmark Problems (G. L. Simmons, Babecock & Wilcox, Chair-
man) has noted that no reactor-type problems are yet available in ORNL-RSIC-
2%, the benchmark problem book, last updated in March of 1970. TFormer
chairman, A. E. Profio, reported that he has some material on hand with
which he has been working. E. A. Straker will be giving a paper at the
Kiamesha Lake meeting in September on benchmark calculations. Other
benchmark-type work will also be reported there.

ANS~6.3, 8hield Performance Evaluation (P. J. Persiani, ANL, Chairman}
reports that balloting on the standard ANS-6.3 "Program for Testing Bio-
logical Shielding in Nuclear Reactor Plants,' was completed by the American
National Standards Institute (ANSI)} committee N18 for the second time in
December 1971. There were no negative ballots. It was submitted to ANST
by ANS as a proposed standard and now is in Board of Standards Review and
ig identified as N18.9. The draft was slightly revised by ANS-6 in May in
response to N1B8 comments and forwarded to ANS. Further efforts of the work-

ing group will be to encourage use of the standard and consider future re-~
visions.

ANS-6.4, Shield Materials (B. A. Engholm, GGA, Chairman, concrete)
expresses the need for reference data compilations associated with materials.
Several rather old compilations were cited such as the British Standard
L4o84: Part I: 1966, Recommendation -for Data con Shielding from Ionizing
Radiation, Part 1, Shielding from Gamma Radiation. Compilation of standard
response functions and capture gamma-ray spectra were cited as needed data.

The chairman of ANS-6 expressed a desire to form a working group on
both lead and concrete, two of the most used shielding materials. The
group on lead (chairman not yet selected) would consider the British
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Standard 3909: 1965, Specification for Ingot Lead for Radiation Shielding

as a starting point. B. A. Engholm was asked to head the group on con-
crete. The draft standard ANS 11.13, "Concrete Radiation Shields," provides
a starting point, but it has almost no information on shielding effective-
ness or analysis. A standard produced by this group would be supplementary
to ANS 11.13.

ANS-6.5, Shielding Nomenclature (. E. Hungerford, Purdue University,
Chairman) has worked as part of ANS-9, Nuclear Terminology and Units. Tt
was decided to further review the list of terms suggested by the group with
the possibility of action by ANS-6.

John Hubbell reported on the meeting held by ANS-16, Isotopes and
Radiation. The ANS-16 group had a long list of possible standards projects
but determined that most were being worked on elsewhere.

CODE DISCUSSION CORNER
DEMONSTRATION NEUTRON MONTE CARLO CODE AVAILABLE

In conjunction with the preparation of the forthcoming book, Reactor
Shielding for Nuclear Engineers, Norman M. Schaeffer, editor, a neutron
[Monte Carlo transport code has been developed. The all-FORTRAN code,
(called DEMON, and packaged by RSIC as CCC~18l, is meant to be used for
demonstration purposes in courses teaching radiation transport. It was
Jcontributed by Radiation Research Associates, Fort Worth, Texas.

‘ The problem treated has a point, monoenergetic, cosine current source [
on the face of a homogeneous, semi-infinite slab composed of a light ele-~
ment of atomic weight A. Only capture and isotropic (CM) scattering are
allowed. C(Cross sections are assumed to be linear between the input values.
Leakage and absorption data are computed.

] For easy checkout on various computers, a simple random number gen-
erator is included which returns values from a table. The RSIC rackage
also includes a FORTRAN random number generator designed for use on

IBM 360 computers.
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ADDITION TO THE DNA WORKING CROSS SECTION LIBRARY

Evaluations for U-235 (MAT 4188} and U-238 (MAT 4187)by Howerton and
MacGregor of Lawrence Livermore Laboratory have been added to the DNA
Working Cross-Section Library. The evaluations, which contain gamma-ray
production data, are available from RSIC.



ADDITIONS TQ THE COMPUTER CODE COLLECTION

The following code packages are announced as available. As a general
rule, one reel of magnetic tape should accompany a request for these code
packages.

CCC-179B/ATR The IBM 360 version of the ATR code has been successfully
run and packaged (see announcement in June Newsletter).
ATR,representing models of radiation transport in air, is
a contribution from Science Applications, Ine., La Jolla,
California. Reference: DNA 2860T (SAI-72-511-LJ)}.

CCC-180/TDA Time-Dependent Multigroup One Dimensional Discrete
Ordinates Code, contributed by Los Alamos Scientific
Laboratory. Reference: LA-4557 (ORNL-4662) (SAI-70-125)-
Original programming of this time-dependent version of
ANISN (CCC-82) was done by ORNL's W. W. Engle. Contribu-
tions were made to the work at the Waval Weapons Evaluation
Facility at Albuquerque, New Mexico (S. A. Dupree) and by

* H., A, Sandmeier and G. E. Hansen at LASL. Written in

FORTRAN IV, versions are availlable for the CDC 6600 and
for the IBM 360.

CCC-182/COR NWEF Constant Dose Range Code and LASL-NWEF Neutron-Gamma-
Ray Air Flux Data Library for Air Transport Calculations,
contributed by the Naval Weapons Evaluation Facility,
.Albuguerque, and the Los Alamos Scientific Laboratory, New
Mexico. Reference: NWEF Report 1090 (April 1972), CDR is
currently available only for the CDC 6600.

CCC-183/ESDORA  Fission Product Inventory and Gamma Ray Dose Rate from a
Radicactive Cloud Code System, contributed by Junta de
Energia Nuclear, Madrid, Spain. Reference: II-S5/01/71
(March 1971). FORTRAN IV, UNIVAC 1108.

CCC-184/TASK Generalized One Dimensional Radiation Transport and Diffusion
Kinetics Code, contributed by Neutron Physics Division, Oak
Ridge National Laboratory. Reference: ORNL-TM-3811.
FORTRAN IV, IBM 360,

PSR-40/GENRD Free-Format Card Input Processor in ANSI Standard FORTRAN
IV - a programming tool to read, process, and store free-
format numeric and Hollerith input data from cards. It
was secured as an aid to RSIC codes activities and is
packaged and made generally available. Contributor:
Theoretical Division, Los Alamos Scientific Laboratory.
Reference: LA-4793 (January 1972).
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TEEE SCIENCE GROUP CHAPTER COVERS SHIELDING TOPICS

0f interest to Los Angeles area 'shielders' is the formation of a
Chapter of the IEEE Science Group which plans bimonthly evening meetings
to consider a central topic developed by at least three well-known speakers,
Diverse topics are under consideration such as Reactor Power, Radilation
Transport Applications, EMP and Novel Applications of Nuclear Instrumenta-
tion. A flyer is available for those who request it. E. L. Noon, JPL, is
Chairman of the Chapter. Serving with him are R. W. Campbell, JPL, Vice-
Chairman, Carol Marcus, USC, Treasurer, Don Toomb, Aerojet, Secretary,
Peter Held, Autonetics, Publicity and Tom Jordan, ART, Membership.

RSIC STAFF NEWS

Walter Zobel, an ORNL research staff member since receiving his PhD
in Physics from Purdue University in 1954, joined the RSIC technical team
on July 1. Working as an experimentalist in the Neutron Physics Division
since its inception, principally in neutron and gamma-ray spectroscopy,
he has written numerous papers and reports. He is remembered by former
ORSORT students .as a shielding instructor and by LTSF (1lid tank) experi-
mentalists as group leader of the facility. In support of basic RSIC
functions, Walt will use his extensive experience with computers to give
technical support to the Code Section activities. In addition, he will
assist in the technical literature selection and review for the RSIC
Storage and Retrieval Information System (SARIS) and the technical develop-
ment functions which will allow us to better serve the industry.

PERSONAL ITEMS

Hans J. Hewnecke, Wright-Fatterson Air Force Base, (hio, repcrts that
he has transferred from the USAF Aerospace Research Laboratories (ARL) to
the USAF Avionics Laboratory, where he is engaged in a program for radia-
tion hardness assurance for avionics systems and devices. The ARL program
for fast neutron cross section measurements (5-10 MeV), with which he was
formerly inveolved, has been cancelled.

Jerry Cavanaugh, a student in the University of Illinois Nuclear
Engineering program, is spending several weeks as a guest of the Neutron
Physics Division and RSIC to perform analytical studies of neutron and
secondary gamma-ray albedos for concrete.

We have received a change of address for Steven J. Nathan, senior
nuclear engineer, who is leaving Burns & Roe, Inc. to join the staff of
Ralph M. Parsons Co., Los Angeles, Calif,

Hetor E. Staggs, presently a consultant at Physics International,
plans to spend full time in graduate studies beginning this fall.



Thomas E. C. Hughes, V.P.I. doctoral candidate, writes that he is now
employed by Singer Simulation Products, working on problems relating to
Boiling Water Reactor and BWR power plant simulators.

Dr. Syed M. Kabir reports a change of address from the University of
Aston, Birmingham, England to the Department of Physics, Queen's University,
Belfast, Ireland.

VISITORS TO RSIC

Vigitors to RSIC during the past month were: Thomas A. Jaeger,
Bundesanstalt fir Material Prifung, Berlin, Germany; I. M. Karp, NASA
Lewis Research Center, Cleveland, 0.; M. H. MacGregor, Lawrence Livermore
Laboratory, Livermore, Calif.; P. Y. Soong and R. P. Sullivan, NUS Corp.,
Rockville, Md.; Thomas R. Harris. Oak Ridge. Tenn,

NOTE: NAME CHANGE

RSIC has been informed that as a result of the participation of Japan,
the title of the European Nuclear Energy Agency (ENEA) has been changed to

OECD Nuclear Energy Agency (NEA).

AUGLIST ACCESSION 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 Information
Service (NTIS), Department of Commerce, Springfield, Virginia 22151.

RSIC maintains a microfiche file of the literature entered into
SARTIS, and duplicate copies are available on request. Naturally, we
cannot fill requests for literature which is copyrighted (such as books
or journal articles) or whose distribution is restricted.

Special bibliographies and selected computer-printed abstracts of the
literature in the RSIC system are available upon request. The Selective
Dissemination of Information (SDI) Service is available by submitting a
list of subject categories defining the recipient's interests.
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REACTOR AND WEAPONS SHIELDING

AERE-R-6540
Cross=Section at 14,0 MeV of the 93%3-Nb{n,2n) 92-Nb
Reaction and 1ts Relevance to Fusion Reactor Technology.
Blow, S.
January, 1971
Atemic Energy Research Establishment, Harwell(England)

AERE-R-b6626
Preliminary Experiments with an Evaporation Neutron
Source on the Varlable Energy Cyclotron Desighed to
Simulate Fast Reactor Spectra.
Boot, S.J.; Cuninghame, J.G.; Dennis, J.A.; Willis, H.H,
May, 1972
Dep., NTIS (U,S5,Sales Only)

AERE-R-6845
Some Features of the Behaviour of Structural Materials
in a Possible Fusion Reactor Blanket.
Blow, S.
December, 1971
Atomlc Energy Research Establishment, Harwell{England)

AERE-R-6993
Celayed Neutrons from Fission: A Compilation and
Evaluation of Experimental Data.
Tomlinson, L.
February,1972
Atomic Energy Research Establishment, Harwell{(England)

ANS! N42,2-1969
Test Procedures for Germanium Gamma-Ray Detectors,
lEEE Std 325 1971,
Institute of Electrical and Electronics Engineers, Inc.
1971
New York; Institute of Electrical and Electronics
Engineers, Ilnc.(1971)

ANS] N13.4 1970
Proposed ANS1 Standard for the Specification of Portable
X or Gamma Radiation Survey Instruments,

American National Standards institute
1970

New York; American National Standards lInstitute(1970)

ANS| N13.5 1970

Performance Specifications for Direct Reading and Indirect

Reading Pocket Dosimeters for X- and Gamma Radiation.
American National Standards Institute
1970 -

New York; American National Standards Institute{(1970)
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BNWL-SA~3906, pp.270-287
Shipping Casks for Spent Fuel with High Burnup.
Dietrich, R.; HMoryson, H.; Schmiedel, F.
1971

Fried=Krupp G.m.b.H., Industrliebau and Maschinenfabriken,

Essen{liest Germany)

BRL=R-1577 APPENDIX 8

Transport of Photons Through Alr Usling Source~Energy-
Band Structure from 300 keV to 2 keV -~ Appendix B -~ Data
for Source Energies 120-160, 160-140, and 140-120 keV,

Banks, N.E.; Coleman, W.A.

Aprit,1872

U.S.Army Aberdeen Res. and Dev, Center, Ballistic
Research Laboratories, Aberdeen Proving Ground, Md.

BRL-R~1577 APPENDIX C

Transport of Photons Through Air Uslng Source-Energy
Band Structure from 300 keV to 2 keV ~ Appendix € - Data
for Source Energies 120-105, 105-90, and 90-75 keV,

Banks, N.E.; Coleman, W.A.

Aprit,1872

U.S,Army Aberdeen Res, and Dev, Center, Balilistic
Research Laboratories, Aberdeen Proving Ground, Md,

BRL-R-1577 APPENDIX D

Transport of Photons Through Alr Using Source-Energy
Band Structure from 300 keV to 2 keV - Appendix D - Data
for Source Energies 75-65, 65-55, and 55-4% keV.

Banks, N.E.; Coleman, W,A.

April1,1872

U.S.Army Aberdeen Res., and Dev. Center, Ballistic
Research Laboratories, Aberdeen Proving Ground, tid.

BRL-R~1577 APPENDI!X E

Transport of Photons Through Air Using Source-Energy
Band Structure from 300 keV to 2 keV - Appendix E - Data
for Source Energies u45-35, 35-30, and 30-25 keV.

Banks, N.E.,; Coleman, W.A.

April,1972

U.S.Army Aberdeen Res. and Dev. Center, Ballistic
Research Laboratories, Aberdeen Proving Ground, Md.

BRL-R-1577 APPENDI!X F :

Transport of Photons Through Alr Using Source-Energy
Band Structure from 300 keV to 2 keV -~ Appendix F - Data
for Source Energles 25-20, 20-15, 15-10, 10-8, 8-6, G-4,
and 4-2 keV. ‘

Banks, N,E.; Coleman, W.A.

Aprii,1972 .

U.S.Army Aberdeen Res. and Dev. Center, Ballistlc
Research Laboratories, Aberdeen Proving Ground, Md.



BRL-R~1583
Neutron Cross Section Sensitivity Studies for Oxygen,
Nitrogen, and Dry Air.
Banks, N.E.
April,1972
U.S.Army Aberdeen Res. and Dev. Center, Ballistic
Research Laboratories, Aberdeen Proving Ground, Md.

BRL-R-1584
Gamma DIfferential Energy Flux and Pulse Height Spectra
Above a 235-U Fission Product Fallout Fleld,
Lacetera, J.E.; Buhl, A.R,
April,1972
U.S.Army Aberdeen Res. and Dev., Center, Ballistic
Research Laboratories, Aberdeen Proving Ground, Md.

CAPE-2150
Paducah Demonstration Cask. (Engineering Materials.,)
(Nine Drawings)
Paducah Gaseous Diffusion Plant
February 27,1969
Paducah Gaseous Diffusion Plant, Ky,

CONF-681013 (In Several lLanguages)

Protection Against Low Energy or Short Range Radiations
and the Biolecgical Effects of Radiation,

1st European Congress of the International Radiation
Protection Association, Menton, France, 0Oct.9,196G8,.

1971

Le Vesinet, France; Service Central de Protection
Contre les Rayconnements lonisants{1971)

CONF-681013, pp.127-131

Method of Measuring the Total Mass Attenuation
Coefficient for X-Rays with Energies Between 20 and
90 keV.

Panzer, W.; Perzi, F.

1971

Le Vesinet, France; Service Central de Protection
Contre les Rayonnements lonisants(1971)

CONF-681013, pp.146-153
Dose to Body Organs from a Source of Photons in One
of Them: Validity of the Reciprocity Theorem,
Snyder, W.S.; Warner, G.G.
1971 '
Le Vesinet, France; Service Central de Protection
Contre les Rayonnements lonisants(1971)
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KFK~1561
The Influence of Flsslion Heutron Spectra on Integral
Nuclear Quantities of Fast Reactors.
Klefhaber, E.; Thiem, D.
March, 1972

LA-DC=-13295
Automated Method to Calcuiate Noenfission Neutron and
Neutron-1lnduced Gamma Heating In Air and Other Materlals
from Baslc Multigroup.
Sandmeler, H.A.; Hansen, G.E.; Asprey, M.E.
October 25,1971
ONTIS

LBL-331; CONF-710716-2
Radiation and Risk - The Source Data.
Patterson, H.W.; Thomas, B8.H,
July, 1871 ,
Dep., NTIS

Li18/Trans=3810
Radiative Capture of Neutrons by the Th=232 Nucleus In
the Energy Range 0.01-15 MeV,
Davlietshin, A.N.; Tolstikov, V.A.; Abramov, A.l.
No Date
NTIS (U.S.Sales Only)

NASA-CR=-2045
Evaluation of insulation Materials and Composites for
Use In a Nuclear Radiation Environment. Phase I,
Greenhow, W.A.; lewls, J.H.
May,1972
NTIS

NASA-TH-X-68080; Trans. Am. Nucl. Soc,, 15{(1}), B566-567
NASA-Lewis Experiences with Multigroup Cross Sections
and Shielding Calculations,
Lahti, G.P.
June, 1972

Comparison of Photon Interaction Cross Section Data
Sets., 11, Biggs=-Lighthill and ENDF/B,

Simmons, G.L.; Hubbell, J.H.

March 3,1972

Office of the Director, Nat'l Bureau of Standards,
Washington, D.C. 20234
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NBS=-10,842
Comparison of Photon Interaction Cross Section Data
Sets. 111. NSRDS-NBS 29 and ENDF/B.
Simmons, G.L.; Hubbell, J.H.
May 5,1972
Office of the Director, Nat'l Bureau of Standards,
Washington, D.C. 20234

ORHL-TM=-3778
A General Formalism for Computing the Translition Matrlix
of Nuclear Reactor Theory, and lts Appliication to the
Treatment of the Coupled Channel Equatlions.
Perez, R.B,
June, 1972

SC-T-713083
Method of Measuring a Fast Atom Flux.
Dzhurakulov, Kh.; Rakhimov, R,R,; Printseva, N.V.
1968
NTIS

Atomkernenergie, 19(2), 172
Errors During Measurement of Total Cross Sections with
the Geesthacht Neutron Spectrometer.
Suszkln, A.
April1,1972

CRC Crit. Rev. Radiol. Sci., 2(3}, 337-425
Development of Current Radiation Protection Practices
in Diagnostic Radiology.
Bushong, S.C.
September, 1971

Health Phys., 21(6), 879-880
Proposed Unit for Patient Exposure from Diagnostic X-Rays.
Cameron, J.R.
December, 1971

Health Phys., 21(5), 715-718
Metrology in Health Physics and the [CRU.
Neufeld, J. .
November, 1971

Health Phys., 22(2), 187-190
Some Aspects of Neutron Radiation Normalization.
Keyrim=-Markus, 1.B.; Kochetkov, 0.A.; Tsvetkov, V.Il.;
Zolotukhin, V.G.; Obaturov, G.M.
February, 1972
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Indlan Eng., 1l4{(9), 1-8
Radiation Hazards and Shielding.
Mehta, S$.S.; Johri, S.§5,
September, 1970

Ind. Med., 40(5), 24-28
Diagnostlic Radlation and the Protection of the Patient,
Weeks, J.L.
August, 1971

Inz. Budownfictwo, 27, 385-391 (in Polish)
Concrete as Baslc Materlal for Shields Agalinst lonizing
Radlation.
Ablewicz, Z.; Jozwik, B.
1970

lzotoptechnika, 14(6), 26-41
Comparison of Methods for Determining High Gamma-Dose
Rates. |.
Paviicsek, l.; Bod, L.; Horvath, Z.; Veres, A.
June, 1971

J, Korean Nuel. Soc., 3{(4), 185-197
Analysis of Shielding Design of Triga Mark-1li
Reactor =~ After Power Upgrading by 2.5 Folds,
Lee, C.K.
December,1971

J. Math, Phys., 13(2), 203-209
Particle Transport in Spherical Media with a Central
Black Cavity.
Sheaks, 0.J.
February, 1972

J. Nuel. Energy, 26(5), 251~
Two-Group Neutron-Transport Theory ~ Halif-Range
Orthogonality, Normalization integrals, Applications
and Computatlions.
Slewert, C.E.; Ishiguro, Y.
1972

J. Nucl. Sci. Technol.{Tokyo), 8(11), 656-660
Evaluatlon of Neutron Cross Sections 241=-Pu in
Unresolved Resonance Reglon.
Takano, H,
November, 1971

J. Nuel., Sci, Technol.(Toon);-S(IZ), 713=-715

Goertzel=Grueling Form of the Slowing Down Equations.
Yamamoto, H,; lto, S.
December, 1971
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do PhyS. D' 5(5)' 931-

Thermal-Neutron Transpart Near a Moderator Discontinuity

Using Method of Weighted Residuats.,

Beynon, T. D.; Moon, J.R
1972
Kernenergie, 14(10), 329~332

Dosimetric Parameters in

Nuclear Power Plant,
Schreiter, W.; Schwenzke
October, 1971

Kernenerglie, 14(12), 38L~-386
Studies on the Shielding
Reactor RFR in Connectlon w
4 up to 10 MWth.
Adler, B.; Knobus,
December, 1971
Math. 173~1

BIOSCI-; 12(1-2)’

1. Theorv.

(In German)
the Operation of Rheinsbherg

G.Ul

L4

(In German)
of the Rossendorf Research
ith Ilts Power Increase from

B.:; Kneschke, J.; Wetzel, L.

84

Model Simuiating Photon Transport in a Finite Medium.

Thames, H.D.
Dctober, 1971

Nippon Genshiryoku Gakkaishli,
Japanese)
Experiences and Problems
of Radiation Shieldlng., 2.
Ri-lrradiation Facilities,
Kasamatsu, T.
July,1971

Nippon Genshlryoku Gakkaishi,
Japanese)
Experiences and Problems
of Radiation Shielding. 3.
Ships.
Kawai, Y.
Nippon Genshiryoku Gakkaishi,
Japanese)
Experiences and Problems

of Radiation Shielding. &.
Breeder Reactors,
Higashihara, Y.
July, 1971
Nucl, Instrum, Methods, 99(1)

Silmple Two-Oetector Method for Precision

of Source Strengths.
Valkonen, M.; Kantelie,
1972

13(7), 392-396 (in

on Design and Construction
Radiation Shielding for

13(73, 396-400 (!n

on Design and Construction
Shieliding in Nuclear Powered

13(7), 100-108 (In

on Design and Construction
Radiation Shielding for Fast

25-27

’
Intercomparisons

J.
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Nuel. Sci. Eng., u8(3), 343-352
Electromagnetlic Pulse and Time-Dependent Escape of
Neutrons and Gamma Rays from a Nuclear Explosion,
Sandmeler, H.A.; Dupree, S.A.; Hansen, G.E.

July, 1972
Nucl. Sci. Eng., 48(3), 319-323
Half-Lives of Radionuclides - 1V.
Emery, J.F.; Reynolds, S.A.; Wyatt, E.!l.
July,1972

Radiology, 102(1), 165-169
Pepth Dose and Scatter Analysis of 10 MV X-Rays.
Khan, F.M.; Moore, V.C.; Sato, S.
January, 1972

Radiology, 102(1), 171-172
Effect of Air Gap on Absorbed Dose in Tissue,
Scrimger, J.W.
January, 1972

Radlology, 102(3), 667-671
Examinatlon of Synchronous Shielding in Co-G0
Rotational Therapy,

Rawllnson, J.A,; Cunningham, J.R.
March, 1972

Reactor Tech., 15(1), 59=-75
ENDF/B~2- ls It Adequate for the Design and Evaluation
Heeds of the LMFBR Program?
Alter, H.
Spring,1972

Strahlentheraple, 142(1), 68=-72 (In German)
Methods Concerning the Determination of the
Correction-Factors of Scattered Radlation in the

Standard lonization Chambers of X-Ray Dosimetry.
Willuhn, K.

July, 1971

Soviet J. At. Energy(English Trans!.,), 31(3), 1016-1018
Activation of Corrosion Product by Eplthermal Neutrons
In Pressurized-Water Reactors,

Miterev, A.M.,; Kasperovich, A.}.; Bychkov, N.V.
September, 1971 '

Soviet J. At. Energy(English Tramnsl.), 31(3), 938-943
Secondary Gamma-Radiation in Shlelding Medla.

Goryachev, |,V,; Kolevatov, Yu,; Kukhtevich, 1.V,
September, 1971
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Soviet J. At., Energy(English Transl.), 31(5)}, 1239-1245
Physical Interpretation and Structure of Bulldup Factor
Asymptotic and Transient Components for Multi-Layer Shlelds.
Zharkov, V.A.
November, 1971

Z. Naturforsch., 26a(7), 1205-1209 {(In German)
Ratio of the Fliux Density of Thermal and Intermediate
Neutrons in the Vicinity of Neutron Sources In Water.
Bortfeldt, H.J.; Matzke, M.
July,1971

BOOK
INVARIANT EMBEDDING IN REACTOR PHYSICS.
Shimizu, A.; Aokl, K.
June, 1972
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Paul, J.M.; Verma, S5.D.
1871
NTIS

NASA-CR-124636; ART~45(Vol.1); N72-12682
FASTER 3: A Generalized-Geometry Monte Carlo Computer
Program for the Transport of Neutrons and Gamma Rays.
Volume 1. Summary Report.
Jordan, T.M.
December 15,1971
NTIS



-17-

NASA-TT-F-686; N72-20774
Physics of Elementary Particles and Cosmic-Rays,
Azimov, S.A.(Ed.)
March, 1972
NTIS

NASA-TT-F-686, pp.80-8u4; N72-20780
Interaction of Protons with Energies In Tens of GeV
with Heavy Emulsion Nuclei and a Model of the
Intranuclear Cascade,
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