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Many things difficult to design prove easy 1o performance. . . Samuel Johnson

GLEANED FROM ANS SOURCES
Best Paper Award

The winners ot the Radiation Protection and Shielding Division’s Best Paper Award, chosen following
presentation at the June 980 meeting in Las Vegas. Nevada. are W. Reed Johnson, W. H. Rastin, G. E.
Carlson, and M. Pope of the Nuclear Engineering Department of the University of Virginia at
Charlottesville. The winning paper is “A Novel Wide Range Environmental Gamma-Ray Dosimeter.” Judges
of the “Best Paper,” an important part of the divisions program, were the chairmen of the seven RP&S
sessions at the meeting.

Professional Divisions Name New Officers

The ANS professional divisions belbw have announced the names of their new officers for 1980-81. In
the following list, the names of those officers designated chair-elect last year are given in parentheses.

Radiation Protection and Shielding  {Chair, Gerald P. Lahti};, vice chair:chair-elect. Michael J. Kolar;
secretary. E. Thomas Boulette; treasurer. David E. Bartine: executive commttee 1. Stephen E. Binney;
executive committee II. Ronald L. Kathren; executive committee 111, Jack W, Lentsch.

Reactor Physics—{Chair. Robert A, Dannels); vice chair chair-elect, Burt A, Zolotar: secretary, H. Sterling
Bailey, Jr.; treasurer, Surendra N. Purohit; executive committee, Ratib A, Karam, Lee G. LeSage. und V. O,
(Vic) Uotinen.

Mathematics and Computation—(Chair. Warren F. Miller): vice chair chair-clect, John E. Meyer; secretary.,
Elmer E. Lewis: treasurer. Richard J. Pryor. executive committee, Vincent Esposito. Michael V. Gregory,
and William B, Terney.

ANS Fellows Named

Recognized as new Fellows at the Las Vegas Meeting were 21 ANS members, bringing the total to 451.
Among those named as Fellows, persons who have been judged to have achieved acknowledged attainment
in the nuclear field, are several well known in the shielding community.

Tomonori Hyodo, Protessor of Nuclear Engineering. Kyoto, Japan, “tor his cstablished record of
distinction as author, educator, and research scientist: he has been a leader in muny protessional societics,
especially the Atomic Energy Society of Japun; his textbook, Introduction to Radiation Shielding, has been
a standard text in Japanese universities; he is a leading authority on neutron and gamma-ray measurements
and is especially well known internationally for his measurements and reviews of gamma-ray backscattering.”

W. Reed Johnson, Professor of Nuclear Engineering, University of Virginia. “for his contributions as a
nuclear engineering educator, his research in radiation shielding. and his services to the American Nuclear
Society and the Atomic Safety and Licensing Appeal Board.”
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Clyde P. Jupiter, Program Manager for Waste Management Research for the U.S. Nuclear Regulatory
Commission, “for his outstanding contributions in the field of electron transport, radiation measurements,
development of special research applications for electron linear accelerators, and nondestructive assay
techniques; he has led commercial activity in aerial radiation survey technology and has played a vital role in
ANS, with important appointments and elective offices.”

Ratib A. Karam, Professor of Nuclear Engineering, Georgia Institute of Technology, “for his
cutstanding contributions in generating effective resonance cross sections, measuring adjoint function and
normalization integral, and educating nuclear engineers,”

Grier Elliott Whitesides, department head at Union Carbide Corporation in Qak Ridge, Tenn., “for his
significant contributions to the development and successful application of precise Maonte Carlo and discrete
ordinates methods for the rigorous mathematical treatment of particle transport and interaction phenomena
important to radiation shielding, reactor physics, and nuclear criticality safety.”

PERSONAL ITEMS

William Cornelius Hall, former Chief Executive Officer of Chemtree Corporation with a long
association with the shielding community and the nuclear industry, is now with Cost Benefit Consultants, P.
O. Box 215, Central Valley, NY 10917 (914-928-2203).

The following change of address has been noted: Suprakas C. Roy from Department of Physics and
Astronomy, University of Pittsburgh, to Department of Physics, Oklahoma State University, Stillwater.

VISITORS TO EPIC

The following persons came for an orientation vist and/or to use EPIC facilities during the month of
July.

Giovanni Bruzzi, AGIP Nucleare, Milano, Italy: and Cesar B. Molins and P. J. Otaduy, University of
Florida, Gainesville.

CHANGES IN THE COMPUTER CODE COLLECTION
The following changes were made in July.

CCC-107/ETRAN

The ETRAN code package, a Monte Carlo code system for electron and photon transport through
slabs, was updated to make the tollowing corrections called to RS1C attention by Stephen Seltzer, National
Bureau of Standards. Washington, D.C. and Dave Rogers, NRC of Canada. Since there are currently many
ETRAN users, we list here the infoermation so that each may correct his own version, For both ETRAN-16
and ETRAN-18 in subroutine PHIST, the sixth statement after statement labeled 160 was changed to
read: CA = (ESAVE-EP*COM)/SQRT(EC*(EC+1.021952)). For ETRAN-I8 in subroutine PHIST, two
additional corrections were made: 1) The calling arguments were changed to read: SUBRQUTINE PHIST
(XP,YP,ZP,LP,CTHP,STHP,CPHP,SPHP.EB,WP,ITYPE), i.c.. EP in the old version should be replaced
by EB; and 2) As the first executable statement, the following was added: EP = EB.

CCC-202/PELSHIE

PELSHIE, a general purpose kernel integration shielding code for point and extended gamma-ray
sources, has been replaced by a newly frozen version, a contribution of the Atomic Energy Board, Republic
of South Africa. The new version has extended capabilities and accuracy. It has direct access to a magnetic
disc data library containing emission characteristics as well as attenvation and buildup coetficients for a
variety of gamma-ray-emitting isotopes and shielding materials, respectively. Reference: PEL-258-3.
FORTRAN IV; IBM 360.




CCC-254; ANISN-ORNL

The multigroup one-dimensional discrete ordinates transport code package with anisotropic scattering
was updated 1o remove subroutines for adjoint weighting (considered useful only for diagnostic purposes)
tfrom the package at the suggestion of Ward Engle. the ORNL contributor. FORTRAN IV and assembler

language; [BM 360.

CCC-354/ ACRO

ACRO, a calculation of organ doses from acute or chronic inhalation and ingestion of radionuclides,
has been replaced by a newly frozen version supplied by Power Reactor and Nuclear Fuel Development
Corp., Tokai-Mura, Japan. The new version offers a more easity readable output format and addition of
output of biological half-lite, organ mass translocation class. The code is now more compatible with the IBM
DOS; VS operating system. FORTRAN IV; [BM 360.

CCC-374; ACCEPT
The three-dimensional multilayer electron/photon Monte Carlo transport code system with

combinatorial geometry has been updated to correct an error called to RSIC attention by the code
contributor, John Hableib of Sandia Laboratories, Albuguerque, New Mexico, Current users have been
notitied of the error. FORTRAN IV and CDC update: CDC.

CCC-377/TRIDENI-CTR

TRIDENT-CTR, a code package contributed by the Los Alamos Scientific Laboratory, Los Alamos,
New Mexico, is a two-dimensional, x-v and r-z geometry, multigroup, neutral particle transport code.
developed for toroidal calculations. The use of triangular finite elements gives it the geometric flexibility to
cope with the non-orthogonal shapes of many toroidal designs. Reference: LA-7835-M. FORTRAN 1V;
CDC.

CCC-397/SHIELDOSE

SHIELDOSE, developed for space-shielding radiation dose calculations, was contributed by the US
National Bureau of Standards, Wushington, D.C. Absorbed dose as a tunction of depth in aluminum
shielding material of spacecraft, given the electron and proton tluences encountered in orbit, is calculated.
This ability to predict absorbed dose within a spacecraft due to specified radiation environment is important
for design and planning considerations pertaining to the reliability ot electronic components and to the
radiological safety of on-board personnel. Reference: NBS Technical Note 1116, FORTRAN 1V IBM 3033,

SCA-02/KENO-1V

The code package was updated to include a moditication supplied by the UCC-ND contributors which
is tully described in a separate article which follows. Current users are given enough information to update
their own versions.

SCA-08/CESAR

CESAR, a critical experiment storage and retrieval code package. has been updated to add new
materials to the library. The code and the new materials for the library were contributed by UCCND
Computer Sciences Division, Oak Ridge National Laboratory. FORTRAN 1V; IBM 360.

KENO-1V MODIFICATION

A query originating in the RSIC Monte Carlo Seminar resulted in a modification to the Py scattering
model made in the KENO-1V code system (SCA-002). The original mode! scattered the neutron with a polar
angle 7 and with a random azimuthal angle. When P, cross sections were used {or problems in which the
first few scatters in a media make an important contribution to k-effective, the results from KENO were
sometimes in slight disagreement with results from discrete ordinates codes. The new scattering model uses a




polar angle, u, sampled from a flat distribution over an interval of width 2(1 — |}, centered about i. The
new model in KENQG-IV produces results in agreernent with the discrete ordinates solutions.

The only cases that will be affected by this change are those in which the higher order moments of the
scattering distribution are important to the answer.

A few representative results are given in the following table.

Comparison of Discrete and Distributed Angle Scatter
In KENOQO-IV With XSDRN

Experiment Discrete Angle Distributed Angle XSDRN
1F125! 0.9450 + 0.0059 0.9491  0.0060 —
4 Aqueous 4 metal®? 0.9979 + 0.0057 1.0024 + 0.0058 —
*Pu sphere’ 0.9792 + 0.0065 1.0025 + 0.0063 1.0008
*.ASL sphere’ 0.9868 + 0.0029 0.9963 £ 0.0059 0.9949
*water reflected
Refercnces

. J. T. Thomas, “Critical Three-Dimensional Arrays of Neutron Interacting Units,” ORNL-TM-719 (1963).

J. T. Thomas, “Critical Three-Dimensional Arrays of U(93.2)-Metal Cylinders,” Nuclear Science and Engineering,

52, 350 {Nov. 1973).

3. 1. T. Thomas, “Critical Three-Dimensional Arrays of Neutron-Interacting Units,” Part 11, ORNL-TM-868 (July
1964).

4. W. U. Geer, and David R. Smith “Measurement of the Critical Mass of a Water-Reflected Plutonium Sphere,”
Trans. Am. Nucl. Soc., 11, 378 (June 1968).

5. Cleo C. Byers, ef al, “Criticality Measurements of Water-Reflected Enriched Uranium Sphere,” Trans. Am. ¥ucl.
Soc., 27, 412 (Nov. 1977).

o

The following change must be made to implement the modification:

SUBROUTINE BEGIN, in the XSEC scattering section.
FROM: 840 FMU=MUBAR(IZ+IGKR)

TO: 840 FMU=MUBAR(IZ+IGKR)+SFLRA(0)*(1.0-ABS(MUBAR(1Z+1GKR)))

NOTE: SFLRA is a random number generator that returns a random number between —1 and +1i.

NUCLEAR STANDARDS NEWS

The ANS Standards Steering Commitiee Membership for 1980-81 has been announced by Harry
Lawroski, new president of the American Nuclear Society. The committee will be chaired by J. F. Mallay
(Babcock & Wilcox/NSAC). Mallay has formerly served the SSC as chairman of NUPPSCOQ, a position he
will relinquish on July 30. G. L. Wessman (Torrey Pines Technology), formerly SSC chairman, has accepted
the post of vice chairman. Wessman also holds the chairmanship of N18 which will be dissolved soon. Other
members are Dixon Callihan {(Union Carbide), N16 Chairman; W. L. Whittemore (Generai Atomic Co.),
N17 Chairman; R, F. Foster (Battelle PNL, retired), N19 Chairman. J. A, Prestele (Con Ed; EPRI), J. W.
Lentsch {Portland General Electric Co.), and John Kemper (Philadelphia Electric Co.} are members at large.




G. A. Arlotto will continue in his capacity at U.S. Nuclear Regulatory Commission liaison to the SSC. J. E.
Olhoett (Westinghouse Electric Corporation) is ANS Board liaison to the SS8C.

The International Commission on Radiation Units and Measurements has issued another n its series of
reports, ICRU Report 33, “Radiation Quantities and Units.” To receive copies of this or other ICRU
reports, write to: ICRU Publications, P. O. Box 30165, Washington. [.C. 20014,

The National Council on Radiation Protection and Measurements has issued two newly published
reports: NCRP Report No. 64, “Influence of Dose and its Distribution in Time on Dosc-Response
Relationships for Low-Let Radiations;” and NCRP Report No. 65, *Management of Persons Accidentally
Contaminated with Radionuclides.” NCRP has also published the Proceedings of the Fifteenth Annual
Meeting, “Perceptions of Risk.” For price and availability of the three publications, contact: NCRP
Publications, P. O. Box 30175, Washington, D.C. 20014,

ANSI will be calling for comment soon on: ANSI ANS-5.4, “Method for Calculating the Release of
Fission Products from Oxide Fuel.” ANSI final action resulted in a new standard: ANSIE N42.12-1980,
“Calibration and Usage of Sodium lodide Detector Systems (IEEE).”

UT OFFERS MONTE CARLO THEORY WORKSHOP

A five-day workshop is being oftered by the Nuclear Engineering Department of the University of
Tennessee, Knoxville, September 8—12. 1980, as part of Tennessee Industries Week {TIW). This year’s course
will emphasize the theory of Monte Carlo as would be required of the effective use and understanding of
Monte Carlo computer codes. Topics will include an in-depth study of transport theory as 1t applies to
Monte Carlo analyses, Monte Carlo estimation techniques. statistical uncertainty and the general problem of
variance reduction, albedo calculations, and many topics of current interest. Special attention will be given
to the adjoint mode of analysis and related special topics such as contributon theory, adjoint-differcnce
methods, and combined (forward-adjoint) modes of analysis. The computer code MORSE will be described
and will be used to illustrate related theories.

For turther information call or write the College of Engineering, The University of Tennessee, 124
Perkins Hall, Knoxville, TN 37916 (615) 974-5321.

ESIS COURSE ON RADIATION SHIELDING METHODS

An lIspra (ltaly) course on Radiation Shielding Methods, orgamized by the European Shielding
Information Service (ESIS), is planned to be held October 6~10. 1980. The course has been designed to otter
to the industries and organizations active in the nuclear tield the opportunity to acquire or to increase their
knowledge in the field of the design of shields against ionizing radiation,

The course deals with different physical. mathematical and engineering aspects and the norms regarding
the design of radiation shields. Topics which will be emphasized during the course will be the calculation
methods and the computer codes more widely applied in shielding calculations, the nuclear data libraries
which are now available, and the degree of accuracy which can be expected trom the calculations. The
examples of shield design that will receive particular attention during this course, are the shielding ot
accelerators, and of spent fuel transport casks.

The lectures will be given (in English) by well known experts coming tfrom various European countries
and by specialists of the JRC involved in the European Shielding Information Service activity.

The course ts divided into threc main sections, dealing with the following items: 1) Basic Shielding
Theory—Interactions between ionising radiation and matter; Radiation effects: heating, biological damage,
structural damage; Calculation methods; and Neutron activation and decay: 2) Codes and Data for
Shielding Calculations- - Codes for shielding calculations, ANISN workshop, and Nuclear data libraries: 3)
Shield Design—Shielding of accelerators and Shielding and criticality problems of spent fuel transport casks.

Further information may be secured from the Course Coordinator: C. Ponti. ESIS, Joint Research
Center, Ispra Establishment, 21020 Ispra (VA) lialy.



RADIATION PHYSICS SEMINAR PLANNED

An announcement has been made of the organization of an Mternational Seminar on the Role of Finite
Element Methods in Radiation Physics to be held April 23-24, 1981 in London, England under the auspices
of the Imperial College of Science and Technology. The background and aims of the meeting are as follows.

The great success of the finite element method for problems in solid mechanics and fluid flow has
stimulated interest in finite element methods for problems of radiation physics arising mainly in nuclear
engineering. Methods used for solving the energy dependent Boltzmann equation for radiation transport in
complex geometry are also of interest to applied mathematicians, numerical analysts and medical physicists.

This Seminar is intended to be a review of the art and will cover the formulations of finite element
methods for radiation physics problems, a survey of the finite element solution of benchmark problems, their
relationship to Monte Carlo and other methods, and applications to practical problems in reactor physics
and shielding. It is sponsored by the Institution of Nuclear Engineers and by the Computational Physics
Group of the Institute of Physics,

Solution of radiation diffusion and transport problems by finite difference methods is restricted to
simple geometries and, at present, complex geometry problems are treated in detail by Monte Carlo
calculations. In principle the finite element method has the potential to provide a deterministic solution of
problems with complex geometries for comparison with the statistical Monte Carlo solution. This cross
checking of solutions for problems with safety implications is a desirable objective. Alternatively coarse mesh
finite element solutions of the adjoint to a given problem can be used as a means of accelerating the Monte
Carlo solution.

Methods of solving the Boltzmann equation have to deal with up to three positional coordinates and
two directional coordinates for each energy group. The finite element representations proposed either use a
finite element structure in 5 dimensional phase space or 3 dimensional elements in conjunction with series
expansion in the directional coordinates, which give either continuous or discrete representation of the
directional dependence of the solution. The complexity of the finite element representation leads to problems
of storing and solving very large numbers of equations, for which some solutions have been found.
Comparative trials with finite difference methods show speed and accuracy advantages for the finite element
method. The remaining problem is to realise this potential for complex geometries.

Details of the program may be secured from Dr. A. I. H. Goddard, Nuclear Power Section, Mechanical
Engineering Dept., Imperial College of Science and Technology, London, SW7 2BX, United Kingdom.

UPCOMING MEETINGS
We call attention to the following meetings.

August 1980

Radioactive Waste Management Course, August 18-22, 1980, LaFonda Hotel, Sante Fe, NM. Contact: Engineering
Technology, Inc., P. O. Box 9000, Waco, TX 76710; Phone 817-772-0082.

The Second Chemical Congress of the North American Continent, August 24-29, 1980, San Francisco, CA.
Contact: Program Chairman V. E. Viola, Jr., Dept. of Chemistry, University of Maryland, College Park, MD 20742,

International Conference on Nuclear Physics, August 24-30, 1980, University of California, Berkeley, CA. Contact:
ICNP, Nuclear Science Div., Lawrence Berkeley Laboratory, Berkeley, CA 94720.

September 1980

International Conference on the Nuclear Fuel Cycle, September 14-17, 1980, Amsterdam Sonesta Hotel, The
Netherlands. Contact: Atomic Industrial Forum, Inc., 7101 Wisconsin Ave., Washington, D.C. 20014.

Radiation Protection Course, September 15-19, 1980, Holiday Inn, Gatlinburg, TN. Contact: Engineering
Technology, Inc., P. O. Box 9000, Waco, TX 76710; Phone §17-772-0082.




Urility} User Conference on the HTGR, September 30 — October 1, [980, Hyatt Islandia, San Diego, CA. Contact:
Gas-Cooled Reactor Associates, 3344 N. Torrey Pines Court, Suite 300, La Jolla, CA 92037,

October 1980

Third National Conference on Biomedical Physics and Engineering with International Participation, October 25-26,
1980, Sofia, Bulgaria, Contact: Dr. R. Poppitz, Medical Academy — Base No. 2, Laboratory of Clinical Dosimetry and
Metrology of lonizing Radiation (SSDL). (040 Sofia, Bulgaria.

Applications of Rellability and Risk Analysis Course., October 27-31, 1980, The George Washington University,
Washington, D.C. Contact: Continuing Engineering Education Program. George Washington University, Washington,
D.C. 20052; Phone 202-676-6106, or toll free 800-424-9773,

March 1981
The 8th Energy Technology Conference and Exposition (ET8), March 9-11, 1981, Sheraton Washington Hotel,

Washington, D.C. Contact; Government Institutes, P. O. Box 5918, Washington, D.C. 20014,

August 1981
The 6th International Conference on Structural Mechanics in Reactor Technology (SMIRT), August 17-21, 1981,

Paris, France. Contact: Dr. Gilbert Melese-d* Hospital, Senior Technical Advisor, General Atomic Company, P. (3. Box
81608, San Diego, CA 92138,

JULY 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 carly announcement is
made as a service to the shieiding 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, Springficld. Virginia 22151,

RSIC maintains a microfiche file of the lrerature entered into SARIS, and duplicate copies of
our-of-print reports may bhe available on request. Narurallv, we cannot fill requests for literature ywhich is
copvrighted (such as books or journal articles) or whose distribution is restricted.

THIS LITERATURE IS ON ORDER. IT IS NOT IN OUR SYSTEM. PLEASE
ORDER FROM NTIS OR OTHER AVAILABLE SOURCE AS INDICATED.

REACTOR AND WEAPONS RADIATION
SHIELDING LITERATURE
AECL-p481
Neutronic Calculations for Graphite-Thorium
Assemblies, 14 MeV Neutron Sources., Kushneriuk.
S.A Wong, P.Y.; Abel, G, Februarv 1979, Dep..
NTIS (U.S, Sales Only}, PC A03:MF A0l

ANL-80-27
Slow Neutron Leakage Spectra from Spallation Neutron
Sources., Das, S.G.; Carpenter, J.M.; Prael. R.E..
February 1980, NTIS, PC A05 MF AQI

ANI1.-80-60
Time-Independent  One-Speed  Neutron  Transport
Equation with Anisotrepic Scattering in  Absorbing
Media..  Hengelbroek, R.J., June 1980. NTIS. PC
Al4;MF A01

ANL;FPP-79-1
Fusion Reuctor Bianket, Shield Design Studv.,  Smith,
D.L.eral, July 1979, NTIS

ANL FPP T™M-I32
Evaluation of DI and DT Fusion Fuel Cyeles for
Different Fusion-Fission Energy Systems., Gohar.
Y.. Januarv 1930, NTIS, PC AD3MF A01L

ANL NDM-5]
Measured and Evaluated Neutron Cross Scctions ol
Flemental Bismuth.. Smith, A Guenther, I*.; Smith,
1. Whalen. I, April 1980, Applied Physics
Division. Argonne Natwonal Laboratory. 9700 South
Cass Avenue. Argenne. lllinois 60439

BARC-992
Dose Distribution in 1LET for 14 MeV Neutrons in
Shallow Depths of Tissue.,  Bhatia, D.P.; Naparajan,
PS.. 1979, Dep., NTIS (U.S. Sales Only). PC
AD2 MF AD!

CEA-CONF4493. CONF-7811158-1
Calculation of Gamma-Ravs and Fast Neutrons Fluxes
with the Program MERCURE-4., Baur, A.: Dupont.
C.. Totth, B.. 197%. NTIS (US. Sales Only), PC
A03 MF A0 '




CEA-N-2077 {In French)
Influence of the Neutron Spectrum on the Embrittlement
of the Pressure-Vessel Steels of the Reactors.. Tran
Dai, P., January 1979, Dep., NTIS (U.S. Sales
Only}), PC A0R/MF A0l

CONF-760515, pp.463-482
Neutron Displacement Damage Cross Sections for
Structural Metals., Doran, D.G.; Graves, N.J.,
1976, In: Irradiation Effects on the Microstructure
and Properties of Metals., Philadelphia, American
Society for Testing and Materials.

CONF-791051-21
Neutron Spectral Characterization of the NRC-HSST
Experiments., Stallmann, F.W.. Kam, F.BK,,
1979, Dep., NTIS, PC A02/MF A0

CONF-791058-70
Evaluated 12ata Collections from ENSDF., Ewbank,
W.B,, 1979, Dep., NTIS. PC AD03/MF A0l

CONF-721058-71
Fission Product Decay Heat for Thermal Reactors,,
Dickens, J.K., 1979, NTIS, PC A02;MF A01

CONFE-7810231-1
Lecture 3: The Methods and Applications of Discrete
Ordinates in Low Energy Neutron-Photon Transport
(ANISN. DOT). Part [. Methods..  Engle. W.W.,
Jr,, 1978. Dep.. NTIS, PC A02: MF A0l

CONF-791103-806
Analysis of ORNL Fusion Reactor Shield Integral

Experiments.. Santoro. R.T., Alsmiller. R.G.. Jr;
Barnes. J.M.; Chapman, G.T.; Morgan, G.L.; Oblow,
EM. Peelle, RW,, 1979, Dep., NTIS, PC
A02:MF AO01

CONF-791103-96

Overview of CSEWG Shielding Benchmark Problems.,
Maerker, R.E_, 1979, Dep., NTIS, PC A02/MF
A0l

CONF-791103-100
Repair for Scattering Expansion Truncation Erross in
Transport Calculations., Emmett, M.B.; Childs, R.L;;
Rhoades, W.A., 1980, Dep., NTIS, PC AQ2/MF
Al

CONE-791103-107
lodine-129 Dose to the World Population from the
Nuclear Power Industry., Kocher, D.C.; Till, J.E.,
1979, Dep., NTIS, PC A02;MF A0l

CONF-791243-1
ENSDF: Its Structure, Contents, and Use in Applied
Research., Martin, M.J., 1979, NTIS. PC
AD2/MF A0l

DLR-FB-77-16. pp.7-18 (In German)
The Double-Py Approximation of Neutron Transport
Equation in Slab Geometry in  Consideration of
Linear-Anisotropic Scattering., Bartsch. G.:
Hauptmanns, U., 1977, Inst. fuer Kerntechnik,
Technische Univ. Berlin (Germany, F.R.)

DOE/ET;51010-6; WFPS-TME-79-032
Conceptual Design of a Commercial Tokamak Hybrid
Reactor Fueling System., Matney, K.D.. Donnert,
H.J.: Yang, T.F., December 1979, Dep., NTIS, PC
A04/MF ADI

DOE; TIC-11176
Health Effects of Low Level Radiation.. - Auxier.
F A 1980, Dep., NTIS, PC AQ2: MF AQ!

[A-1346
Evaluation of (237)NP Microscopic Neutron Data,.
Caner, M.; Wechsler. S.; Yiftah, 8.,  December 1977,
lsrael Atomic Energy Commission, Tel Aviv

[AEA-SMR-43 )
Nuclear Theary for Applications., Schmidt, 1.J.;
Larrimore, J.A,; Benzi. V.. Fonda, [.. (Chairmen},
March 1980, IAEA, Proceedings of the course on
Nuclear Theory for Applications held at Trieste, 17
January - 10 February 1978.

[KE-6-115 (In German)
Comparison of Twe Opne-Dimensional Methods of
Calculation {or Determining the Flux Density Spectrum
of a PWR Fuel Element.. Baur, G.; Lutz, D,
October 1977, Stuttgart Univ. {TH)Germany. F.R.).
Inst. fuer Kernenergetik und Energiesysteme

JAERI-M-7843 {ln Japanese}
Shielding Benchmark  Problems., Tanaka, S
Sasamoto, N.; Oka, Y., Kawai, M_; Nakazawa. M.,
September 1978, Dep., NTIS (U.S. Sales Only), PC
ATl MF AQ]

LA-7914-MS
Gamma Doses from Irradiated Assemblies Under
Water., Rinard, P.M_, July 1979,  NTIS $4.50

LA-8333-MS
A Comprehensive Neutron Cross-Section and Secondary
Energy Distribution Uncertainty Analysis for a Fusion
Reactor,, Gerstl, S.AW.; LaBauve, R.J.: Young,
P.G., May 1980, NTIS $5.25




NFL-9
Detailed Comparison Between Decay Heat Data
Calculated by the Summation Method and Integral
Measurements., Rudstam, G., 1979, Dep..
NTIS (U.S. Sales Only), PC A02: MF A01

NP-23850
Building Design for Radiation Shielding and Thermal
Efficiency., Anon., 1977. Raltimore, MD.
Defense Civil Preparedness Agency

NRPB-R92
A Calculation of the Photon Depth-Dose Distributions
in the ICRU Sphere for a Broad Parallel Beam. a Point
Source and an lsotropic Field., Dimbylow, P.J.;
Francis, T.M., November 1979, HMSO

NRPB-R97
A Methodology for the Evaluation ol the Collective
IDose from Radioactivity in Terrestrnial Food Chains..
Simmonds., J.R.; Linsley. G.5., February 1980,
HMSO

NUREG CR-1159: ORNL NUREG TM-367
Mathematical Phantoms Representing Children ol
Various Ages for Use in Esumates of [nternal Dose..
Christy, M.,  June 1980, NTIS

NUREG CR-1261, PNL.-3257

A Mathematical Model [or Predicting the Probability of

Acute Mortality tn a Human Population Exposed to
Accidentally Released Airborne Radionuclides. Final
Report for Phase | of the Project: Early Effects of
Inhaled Radionuclides.. Filipy, R.E.; er af., May
1980, Pacific Northwest Lab., Richland, Wash.

NUREG: CR-1303; ORNL-NUREG;TM-37§
Uncertainties in the Calenlation of Long-Term Collective
Dose and Health Effects - A Preliminary Assessment..
Kocher, D.C.; Leggett, R.W.; Dunning, D.F._Jr.. Rvan.
M.T.; Eckerman, K.F., June 1980, GPO Sales
Program., Division of Technical Information and
Document Control, U.8, Nuclear Recgulatory
Commission, Washington, D.C. 20555

NUREG;CR-1523; ORNL NUREG TM-85 SI
SFACTOR: A Computer Code for Calculating Dose
Equivalent to a Target Organ Per Microcurie-Day
Residence of a Radionuclide in a Source Qrgan.
Supplementary Report., Dunning, D.F, Jr.; Pleasant.
J.C: Killough, G.G.. May 1980, GPO  Sales
Program, Division of Technical Information and
Document Contrel, U.S, Nuclear Regulatory
Commission, Washington. D.C. 20555

ORNL:/CSD, TM-116
DOS Perturbation Modules DGRAD:VIP: TPERT.,
Tomlinson, E.T.: Childs, R.L.: Lilie, R.A, May
1980, NTIS

ORNL CSD TM™-(27
Generalized Perturbation Theory Using
Two-Dimensional.  Discrete Ordinates  Transport
Theory., Childs, R.L.. June 1980, NTIS, PC
A07 MF ADI

ORNL 1TM-6733
ETF Mission Statement Document.. ETF Design
Center Team. April 1980, NTIS, PC A0S MF
A0l

ORNL TM-6983
Actinide  Partitioning-Transmutation  Program  Final
Report. 1. Transmutation Studies., Wachter, J.W_;
Croff. A.G..  July 1980, NTIS..PC A04: MF AO]

ORNL TM-7038. ENDF-287
FCXSEC: Multigroup  Cross-Section  Libraries  for
Nuclear Fuel Cyele Shielding Calculations.. Ford.
W.E. T Webster. C.C.; Dhggs, B.R.; Pevey. R.E.; Croff.
AG.. May 1980, NTIS

ORNL TM™-7221
Processing ENDEF B-V  Uncertainty  BPata into
Multigroup Covariance Matrices., Smith, J1.0D L
June 1980, NTIS

PNL-31l6
Fusion-Fission Energy Systems Evaluation.,  Teofilo,
V.1..; Aasc, D.T.; Bickford, W.E.; Leonard. B.R., Jr.;
McCormick, N.J.; McGrath, R.T.. Morrison. [LE.:
Perrv. R.T.; Ribe, F.L.; Rockwood. A.D.; Schulte. 8.C;
Willingham, C.F.. Woodruff. G.L., January 1980,
NTIS

PNIL-3209
PABLM - A Computer Program (o Calculated
Accumulated Radiation Doses from Radionuclides in the
Environment., Napier, B.A. er af. March

{980, Pacific Northwest Laboratory, Rickland, Wash.

PPPIL-1647
Nuclear Development Needs tor Fusion-Fission Hybrid
Reactors.,  Jasshy, D, March 1980, NTIS
$4.00

RT FI-(78)-16
Multigroup Cross-Scetions of 63 Fission Product Nuclel
from Different Nuclear Data-Files.,  Montaguti, A
Panini. G.C.. Vaccan, M. October 1976,
Comitato Nazionale per UEnergia Nucleare, (Casaccia
(Htalv). Dipartimento Ricerca Tecnologica di Base ¢
Avanzata




TU-05-19-77 (In German)
Experimental Simulation of Gamma Spectra of Fission
Product Mixtures., Zappe, D., November 1877,
Technische Univ., Dresden (Germany, GDR). Sektion
Physik

UCRL-50,400, Vol.17, P1.C
Program RECENT {Version 79-1): Reconstruction of
Energy-Dependent  Neutron Cross Sections from
Resonance Parameters in the ENDF/B Format.,
Cullen, D.E,, October 1979, NTIS $6.00

UTNL-R-0030
Experimental Study on Fast Neutron Streaming
Through Grid Plate Shield of a LMFBR., Oka, Y.,
Wakabayashi, H.; An, S.; Suzuki, L., July 20, 1976,
Tokyo Univ. (Japan). Nuclear Engineering Rescarch
Lah.

Atomkernenergie, 31(2), 84-86
Neutron Flux Computation by a Finite Element
Code., Alujevic, A.; Kavkler, M., 1978

Atomkernenergie, 31(4), 252-255 .
The Reflection and Transmission Functions for Plane
Geometry by the Reduction of Finite Medium to a
Problem of Hall Space., El Wakil, S.A.; Haroun
Haggag, M.: Saad, E.A., 1978

European Appl. Res. Rept.-Nucl. Sci. Technol., 1(4),
947992
RESTRUC: An Analytical Model for the Evaluation of
LMFBR Thermal Performance Under Normal Operating
Conditions Correlated to Hypothetical Core Disruptive
Accidents Computer Programs., Cacciabue, P.C.,
1979

FAPIG (Tokyo), 85, 28-34 {In Japanese)
The Present Situation of Aggregate for Shielding
Concrete., Nagase, T., May 1977

Hokkaido Daigaku Kogabubu Kenkyu Hokoku, 28,
21-32 {In Japancse)
Measurement of Fast and Intermediate Neutron Spectra
by the Time of Flight Method., Akimoto, T.; Ogawa,
Y., February 1978

J. Nucl. Sci. Technol., 14(6), 426-437
Measurement and Analysis of Neutron Spectrum in
Spherical Pile of Thoria., Nishihara, H.; Kimura, L;
Hayashi, S.A.; Yamamoto, S., June 1977

Kernenergie, 21(5), [49-154 (In German)
Experimental Determination of Spectral Changes in
Neutron Fields in the Environment of Iron Shields Using
Activation Shields.,  Streubel, G., May 1978

Mem. Fac. Eng., Kyushu Univ., 39(1), 9-22
Calculation of Radioactivity and Afterheat in a D-D
Fusion Reactor Blanket., Nakashima, H.: Ohta, M.,
March 1979

Nucl. Instrum. Methods. 164(3), 579-586
High Precision Gamma-Ray Energy Measurements of
Fission Products., Borner, H.G.; Davidson, W.F.:
Almeida, J.; Blachot, J.; Pinston, J.A.; Van Assche,
P.H.M., September 1, 1979

Nucl. Sci. Eng.. 75(1}, 12-15
Efficient Neutron Production Using lLow-Energy
Electron Beams., Bowman, C.DD, July 1980

Nucl. Sci, Eng.. 75(1), 16-29
Gamma-Ray Builldup Factors for Stratified Lead and
Water Shields.. Jiang, 5.-H., July 1980

Nucl. Sci. Eng., 75(1). 30-55 .
Uncertainty in the Breeding Ratio of a Large
Liquid-Metal Fast Breeder Reactor: Theory and
Results.,  Marable, J.H.; Weisbin, C.R.; de Saussure,
G.,  July 1980

Nucl. Sci. Eng.. 75(1), 60-68
A New Approach to the Adjustment of Group Cross
Sections  Fitting  Integral Measurements., Chao.
Y.-A.,  July 1980 '

Nucl. Sci. Eng.. 75{1}, 76-87
A Two-Dimensional Constrained Finite Element Method
for Nonuniform Lattice Problems., Briggs. 1.1
Lewis, E.E., July 1980

Nuel. Sci. Eng., 75(1). 88-110
Sensitivity Theory {or General Systems of Nonlincar
Equations., Cacuct, D.G.; Weber, C.F.; Oblow, EM._;
Marable, JJH., July 1983, Announced previously as
NUREG,; CR-1003

Radiation Res., 73(3), 420-429
Restricted Energy Absorption Coefficients for Use in
Dosimetry., Brahme, A., March 1978

BOOK
GAMMA RAYS OF THE RADIONUCLIDES -
TABLES FOR APPLIED GAMMA RAY
SPECTROMETRY ., Erdtmann, G, 1979,
Weinheim, New York, Verlag Chemie, 1979

BOOK
CONCEPTS OF RADIATION DOSIMETRY.,
Kase, K.R., 1978, New York, Pergamon Press,
C1978
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BOOK
RADIATION SHIELDING AND DOSIMETRY.,
Profio, A.E., 1979, John Wiley and Sons, Inc.,
New York, N.Y.

BOOK
PRINCIPLES AND TECHNIQUES OF RADIATION
HARDENING. VOL.I. INTERACTION OF
RADIATION WITH MATTER AND MATERIAL
EFFECTS., Rudie. N.J., 1976. Western
Periodicals Co., North Hollywood, CA

BOOK, pp.3-10 (In Russian)
Determination of Gamma-Plant Shielding Thickness
with  Flat  Cesium and Cobalt Irradiators  with
Nomograms., In: RADIATION TECHNOLOQGY.
No.13,  Solovev, AM.: Terent'ev, B.M.. Moscow.
Atomizdat

COMPUTER CODES LITERATURE

AECL-5814 Lo FISS
FISS: A Computer Program for Reactor Systems
Studies., Tamm, H.; Sherman, G.R.; Wnght. J. H.;
Nieman, R.E..  Atomic Energy of Canada Ltd.,
Pinawa, Manitoba, Whiteshell Nuclear Research
Establishment,  August 1979

AEEW-R-1226 .. ... ... . . o i, CHART
CHART - A Program for Solving the Neutron
Transport Equation in Cylindrical and Spherical
Geometries Using a Characteristics Formulation.,
Mott, R.E.. UKAEA Atomic Energy
Establishment, Winfrith, July 1979

ANL-7411 (Vol.IX{Rev) ... ... ... NESC CODES
National Energy Software Center: Compilation of
Program Absiracts., Brown, 1. M.; Butler, M K.
De¢ Bruler, M.M.. Argonne National Lab., 11,
May 1979, AVAIL: NTIS

ANL-7411 (Vol.2)(Rev.) ... ... ...... NESC CODES
National Energy Software Center: Compilation of
Program Abstracts., Brown. J.M.; Butler, M K.;
De Bruler, M.M., Argonne National lab., 1L,
May 1979, AVAIL: NTIS

BARC-1010 ............... PHOTON DETECTOR
Monte Carlo Calculations of the Response of an
External Detector to a Source of Photons in the
Lungs of a Heterogeneous Phantom., Bhat, S;
Sharma, R.C.; Somasundaram. S, Bhabha
Atomic Research Centrc, Bombay. India, Health
Physics Division, 1979

EPRI-ER-1032 . ... . ... ... .. MAKO®MAKI
Tokamak Reactor Codes: MAKO and MAKI. Final
Report..  Byrne, RN Klein, H.H.; Stuart. G.W.;
Wagner, C.E.. Science Applications, Inc.. [a
Jolla, CA, March 1979,  AVAIL: NTIS

EPRI-NP-1073 ... ... EPRI-CINDER; EPRI-CELL
Generalization of the ARMP Depletion Capability:
Interfacing of the Stand Alone EPRI-CINDER with
EPRI-CELL. Final Report., Stamatelatos. M.G .
Chipman, M.A,,  Scicnce Applications. [nc. La
Jolla. CA, June 1979, AVAIL: NTIS

GIBX-169-79  (Vol.l):  SAIL-78-997-1.]  (Vol. |}

................................ DEILPHI MAZAS
Analysis of Airborne Radiometric Data, Volume 1.
Evaluation of the DELPHI MAZAS Computer
Code. Final Report..  Sperling, M. Shreve, D.C
Reed. JL.H.. Science Applications, Inc,, La Jolla,
CA, December 1978, AVAILL: NTIS

GIBX-169-79  (Vol.2):  SAI-78-997-L) (Vol.2)

................................ DELPHI*MAZAS
Analysis of Airborne Radiometric Data. Volume 2.
Description. Listing, and Operating Instructions for
the Code DEI.PHI MAZAS. Final Report.,
Sperling, M.: Shreve, D.C.. Science Applications.,
Inc., la Jolla, CA, December 1978,
FORTRAN | DEC-10, AVAIL: NTIS

1S-4694 ... APES
APES: A FORTRAN  Program to  Analyze
Photoelectron Spectra., Luly, M.H., Amcs,

Lab.. 1A, May 1979, FORTRAN 1V,
AVAIL: NTIS

LA-7O00 oo e e ESCADT
ESCADT: A FORTRAN Code for Computing the
Positions  and  Areas of X-Ray Photoelectron
Spectral  Peaks., Cox. L.E., [os  Alamos
Scientific Laboratory. NM, September 1979,
AVAIL: NTIS

Nucl. Sci, Eng.. 70(2), 213-214 ... ... .. TIGERP
TIGERP.. Halbieth, J.A.: Morel, I.E.. Sandia
Labs.,  Albuguerque. NM, May 1979,
FORTRAN 1V

NUREG CR-0553; ANL-ES-72 ... ... . ... UI3AD
Uranium  [Dhspersion  and  Daosimetry  (L1XAD)
Code..  Momeni. M H.; Yuan. Y.; Zielen. AL,
Argonnc  National Lab., L, Mav 979,
AVAILNTIS

ORNL NUREG TM-85 ... ... .......... SEACTOR
SFACTOR: A Computer Cede for Caleulating ose
Equivalent to a Target Organ per Microcurie-Day
Residence ot a Radionuclide in a Source Organ,,
Dunning. D.E; Pleasant, J.C.. Killough, GG,
Oak Ridge National Laboratory, Oak Ridge, TN,
November 1977,  AVAIL: NTIS




12

ORNL/TM-6571 ... ... oo inn, INGDPOS
INGDOS: A Conversational Computer Code to
Implement US WNuclear Regulatory Commission
Regulatory Guide 1,109 Models for Estimation of
Annual Doses from Ingestion of Atmospherically
Released Radionuclides in Foods., Pleasant,
J.C., QOak Ridge National Laboratory, Oak
Ridge, TN, August 1979, FORTRAN 1V,
AVAIL: NTIS

PNL-30B6 .. . i ieanns MCDAN
MCDAN: A Monte Carlo Computer Code for
Calculating the Dancoff Correction Factor for
Spheres and Rods., McNeece, J.P.; Trapp, T.J.;
Thompson, J.K, Battelle Pacific Northwest
Labs., Richland, WA, August 1979,  AVAIL:
NTIS

Radiat. Res., 78(3), 335-370 ............. PHANTOM
Calculation of Fast Neutron Depth-Dose in the
ICRU Standard Tissue Phantom and the Derivation
of  Neutron Fluence-to-Dose-Index Conversion
Factors.,, Chen, S.Y.; Chilton, A.B.,  University
of 1llinois, Urbana, June 1979

UCID-1B267 L. oot iiiiiiiiine e inens BIODOSE
Preliminary Evaluation of the BIODOSE Computer
Program., Bonner, N.A; Ng, Y.C,, Lawrence
Livermore Laboratory, Livermore, CA,
September 1979, AVAIL: NTIS

UCRL-50400 (Vol2IPLC)y ...... ...t SIGMAL
Integrated System for Production of Neutronics and
Photonics Calculational Constants, Volume 21, Part
C, Program SIGMAL (Version 79-1):
Doppler-Broaden Evaluated Cross Sections in the
Livermore-Evaluated Nuclear Data Library (ENDL}

Format., Cullen. D.E., Lawrence Livermore
Laboratory, Livermore, CA, March 1979,
AVAIL: NTIS

UCRL-80169; CONF-780202-9 .......... .. LASNEX

LASNEX Code for Inertial Confinement Fusion.,
Zimmerman, G., Kershaw, D.; Bailey, D.; Harte,
1., Lawrence Livermore Laboratory, Livermore,
CA, QOctober 1977, AVAIL: NTIS




