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There is no science without fancy, and no art without 
facts-Vladimir Nabokov 

PLANNING FOR 6TH ICRS 

The tempo has accelerated in the planning and 
organization of the Sixth International Conference 
on Radiation Shielding (ICRS) to be held in TO- 
kyo, Japan, May 16-20,1983. (See CALL FOR PA- 
PERS in the April issue of the RSIC Newsletter). 
Takumi Asaoka, director of the Reactor Physics 
Department of the Japan Atomic Energy Research 
Institute (JAERI) and Technical Program Chair- 
man of the conference, has just completed a round 
of visits and discussions with sponsoring agencies 
and committees in Western Europe and the USA. 

Asaoka conferred with members of the EURA- 
TOM Shielding Information Service (ESIS) at the 
Ispra, Italy, EURATOM Establishment, the 
OECD Nuclear Energy Agency (NEA) Committee 
on Reactor Physics (CRP), the Radiation Shield- 
ing Information Center, (RSIC) and the American 
Nuclear Society (ANS) Radiation Protection & 
Shielding (RP&S) Division Ad Hoc Committee for 
Promotion of the 6th ICRS. 

An all day working session of the ANS Commit- 
tee was held with Dr. Asaoka on April 30 in RSIC 
facilities at the Oak Ridge National Laboratory. 
The meeting was attended by: Betty F. Maskewitz 
(RSIC) Chairman; Michael Kolar (EPRI), ANS 
RP&S Division Chairman; Gerald P. Lahti 
(Sargent & Lundy), immediate past chairman; 
David E. Bartine (ORNL), incoming chairman; 

Dauid K. Trubey (RSIC), convener of the 5th 
ICRS; and members-at-large Robert W. Peelle 
(ORNL), Robert T. Santoro (ORNL), G. Lee Sim- 
mons (SAI). 

The General Chairman of the Sixth ICRS, 
Hiroshi Ishikawa (JAERI Director), has an- 
nounced the following appointments to the Tech- 
nical Program Committee: 

Chairman: Takumi Asaoka (JAERI) 
Co-Chairman: Tomonori Hyodo (Kyoto Univer- 

sity) 
John Butler (UKAEAjWinfrith, England) 
Gerhardt Hehn (IKE/Stuttgart, Fed. Rep. Ger- 

many 1 
Herbert Rief (ESIS/EURATOM/NEACRP, Is- 

pra, Italy) 
Max Salvatores (CEA/Cadarache, France) 
A. Gandini (CNEN/Casaccia, Italy) 
Robert W. Peelle (ORNL, Oak Ridge, Tennes- 

see) 
Gerald P. Lahti (Sargent & Lundy, Chicago, Illi- 

nois) 
G. Lee Simmons (SAI, La Jolla, California) 
The Technical Program Review will be held on 

September 20-21, 1982 in Karlsruhe, Federal Re- 
public of Germany (FRG). 

The April 1982 (No. 208) issue of the RSIC 
Newsletter carried the Call for Papers for the 6th 
ICRS. It is important that persons wishing to pres- 
ent papers in this conference give immediate at- 
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tention to the preparation and transmission of a 
summary. The deadline for submission of summa- 
ries is September 6, 1982. For additional details 
see the April newsletter. Additional copies are 
available from RSIC. 

RSIC will be a clearinghouse to its user commu- 
nity for information about the conference which 
will be periodically furnished by the organizing 
committee, and available news will be published in 
the monthly newsletter. 

PENRUHN REPRINT 

The December 1981 RSIC Newsletter 
announced the availability of a reprint of “Gamma 
Shielding Estimates on the Back of an Envelope,” 
Hans Penkuhn, ESIS Newsletter 38-39 
(July-October). Due to the heavy requests for the 
reprint, Part II (A Supplement) of “Gamma 
Shielding Estimates on the Back of an Envelope,” 
by Hans Penkuhn is printed at the end of this issue 
of the RSIC Newsletter. 

RSIC AND INFORMATION SCIENCE 

The RSIC staff includes specialists in several 
disciplines, and each staff member must have cog- 
nizance of more than one discipline. In addition to 
the physical science and engineering aspects of 
shielding, computer science and information sci- 
ence are essential components of all information 
analysis center activities. Since we seldom publish 
news related to the science of collecting, evaluat- 
ing, packaging, disseminating, and developing in- 
terfaces which ensure the feedback essential to the 
information cycle, perhaps it is time to bring infor- 
mation science activities to the forefront. 

ASIS Meeting 
The American Society for Information Science 

(ASIS), in its 11th Mid-Year Meeting to be held in 
Knoxville, Tennessee, June 13-16, 1982, is con- 
cerned with the theme “Information - The Criti- 
cal Difference.” The keynote address by Aluin M. 
Weinberg is entitled “Computers, Information and 
Brains.” Other major addresses include “What’s 
Happening to Information Services and Sciences 
Today,” by Ruth M. Davis, president of the Pyma- 
tuning Group, Inc., in Washington, D. C.; and 
“Scientific Information as a Commodity,” by 
Philip H. Abelson, editor, Science magazine. In- 
vited and contributed papers will cover the topics: 

Information for Decision Making, Quality Assur- 
ance for Technical Information, Role of the Infor- 
mation Specialist and the Subject Specialist, The- 
oretical Bases for Designing Information Systems, 
Information Support to Research and Develop- 
ment, Improved Techniques for Database Design, 
Information Product Design, Designing User 
Friendly Systems, Education for Information Pro- 
fessionals, Information: Implications for National 
Policy, Energy and the Environment, System De- 
sign and Implementation, and Technology Trans- 
fer. There will be several tutorials, panel discus- 
sions, special sessions, and plenary discussions as 
well as the aforementioned contributed paper ses- 
sions. 

Betty F. Muskewitz, who serves on the program 
committee, will chair the session entitled, 
“Information: Implications for National Policy,” 
and will present a paper on “The Role of the Infor- 
mation Analysis Center” in a session on quality as- 
surance. Other persons presenting papers on quali- 
ty assurance in technical information well known 
to the RSIC user community are: Charles L. Dun- 
ford, Robert R. Kinsey, and Jagdish K. Tuli of the 
National Nuclear Data Center at Brookhaven Na- 
tional Laboratory; David R. Lide, Jr., of the Na- 
tional Bureau of Standards; and Jacob Barhen, C. 
R. Weisbin, and R. G. Alsmiller, Jr. of the Oak 
Ridge National Laboratory. 

DOE EXPANDS REAC/TS 

On February 4, 1982, the Radiation Emergency 
Assistance Center/Training Site (REAC/TS), op- 
erated by Oak Ridge Associated Universities, re- 
sponded to its first request from the Pan American 
Health Organization (PAHO) for assistance in a 
radiation incident. The call came as the result of 
REAC/TS recently being designated the World 
Health Organization’s (WHO) Collaborative Cen- 
ter for Radiation Emergency Assistance for the 
Western Hemisphere. A similar center has been 
designated by WHO for Europe at the Curie Insti- 
tute, Paris, France. Assistance by REAC/TS stafE 
is arranged between the Department of Energy’s 
Oak Ridge Operations Office and PAHO’s head- 
quarters stafE in Washington, D. C. 

James Berger, REAC/TS health physics leader, 
was chosen to respond because of his expertise 
with radium and radon. He spent February 4-9 in 
a Kingston, Jamaica, hospital evaluating possible 
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leaks from radiotherapy sources. He also appraised 
the hospital’s entire radiation protection program, 
its procedures, and personnel. He reported his 
findings to the hospital management and made 
recommendations for correcting the deficiencies 
he found. 

While the main responsibility of REAC/TS is to 
provide backup assistance to the medical depart- 
ment of DOE’s Oak Ridge plants, it has also pro- 
vided on-call assistance throughout the U. S. 
whenever local facilities have not been prepared to 
meet an emergency. 

NCRP STUDIES AND LONG-RANGE 
PLANNING 

The Report of the National Council on Radiation 
Protection and Measurements (NCRP), released at the 
1982 Annual Meeting on April 67,1982, stresses studies 
completed in 1981 and long-range planning efforts initi- 
ated during the year. 

Five documents were published by the NCRP during 
1981 and three additional documents were in press at 
the close of the year. Of these, we call attention to the 
following: 

‘, 

NCRP Report No. 69 - Dosimetry of X-Ray and 
Gamma-Ray Beams for Radiation Therapy in the 
Energy Range 10 ke V to 50 Me V, 

“The Conceptual Basis for Evaluating Risk from Low- 
Level Radiation Exposure,” by Victor P. Bond of 
the Brookhaven National Laboratory; 

“Pitfalls of a Risk Approach,” by Roy C. Thompson of 
Battelle Pacific Northwest Laboratories; 

“The Estimation of Risk from Whole-Body Exposure to 
Ionizing Radiation,” by Gilbert Beebe of the 
National Cancer Institute; 

“The Role of In Vitro Cell Studies in Low Dose 
Extrapolations,” by Eric J. Hall of Columbia 
University; 

“The Role of Animal Studies in Low Dose 
Extrapolations,” by R. J. Michael Fry of Oak Ridge 
National Laboratory; 

“Establishing Risk Estimates for Individual Organs,” by 
William J. Bair of Battelle Pacific Northwest 
Laboratories; 

“Risks of Radiation-Induced Lung Cancer,” by Richard 
G. Cuddihy of Lovelace Biomedical and 
Environmental Research Institute; 

“Risk Estimates for Bone,” by Robert A. Schlenker of 
Argonne National Laboratory; 

“Risk Estimates for Breast,” by John D. Boice, Jr. of the 
National Cancer Institute; 

Proceedings No. 2 - Quantitatiue Risk in Standards 
Setting, 

“Risk Estimates for Liver,” by Charles W. Mays of the 
University of Utah; ,‘. 

Taylor Lecture No. 5 - How Well Can We Assess 
Genetic Risk? Not Very, by James F. Crow, 

“Cancer Risks from Low-Level Radiation - A 
Commentary on the BEIR Report - 1980,” by 
Edward W. Webster: and 

NCRP Report No. 70 - Nuclear Medicine - Factors 
Influencing Choice and Use of Radionuclides in 
Diagnosis and Therapy, and 

Symposium No. 1 - Control of Exposure of the Public 
to Ionizing Radiation in the Event of Accident or 
Attack. 

We also call attention to another NCRP special re- 
port, Preliminary Evaluation of Criteria for the Dispos- 
al of Transuranic Contaminated Waste, issued Febru- 
ary 5, 1982. NCRP has also announced the publication 
of the Proceedings of the Seventeenth Annual Meeting, 
Critical Issues in Setting Radiation Dose Limits 
(Proceedings No. 3). The proceedings make available 
papers prepared by individuals. from a variety of differ- 
ent backgrounds. 

reports on the activities of the Ad Hoc Committee on 
Policy in Regard to International System of Units 
by Randall S. Caswell, The Scientific Committee 1 
on Basic Radiation Protection Criteria by George 
W. Casarett, and The Task Group on Atomic Bomb 
Dosimetry of Scientific Committee 40 by Harold 0. 
Wyckoff. 

These reports are available from NCRP Publications, 
7910 Woodmont Avenue, Suite 1016. Bethesda, Mary- 
land 20814. 

CHANGES TO THE RSIC CODES 
COLLECTION 

Five updates, two extensions, three new ver- 
sions, and four new code systems were added to the 

“A Risk System for Setting Radiation Dose Limits,” by RSIC collection. Included are contributions from 
Bo Lindell of the National Institute of Radiation the Federal Republic of Germany, Austria, IAEA 
Protection, Stockholm, Sweden; NDS, Japan, and the United Kingdom. 



CCC-245/TIGER, CCC-PSOICYLTRAN, 
CCC-3OSISPHERE, CCC-373/TIGER-P, 
CCC-374/ACCEPT, 

A correction of an error in Subroutine RANGE 
of the DATPAC Cross Section Routine was made 
to the CDC versions of each of the above code 
packages in the TIGER series contributed by the 
Theoretical Division of Sandia National Laborato- 
ries. The information about the error and its cor- 
rection was furnished by the contributors who also 
contributed input data for sample problems for 
each package. 

Current users may correct their operating code 
systems by making the following change in Sub- 
routine RANGE of DATPAC. Change statement 
number 850 to read: 

850 RAT(L) = 1.0 
The erroneous statement has an “N” for the sub- 
script. This correction should be made in both the 
card image format and update format. Users are 
urged to check their results by rerunning the pro- 
gram after making the correction. Effects of the er- 
ror are expected to be insignificant for electron 
sources with energies less than 10.0 MeV and for 
all photon sources. 

CCC-276/DOT 3.5 

The two-dimensional discrete ordinates radia- 
tion transport code package, DOT 3.5, was extend- 
ed to add GRTUNCL, a routine for calculating a 
first collision source for input to DOT on unit 
NPSO. GRTUNCL offers the specification in a 
more general way than allowed by the DOT inter- 
nal calculation option. The use of a “first collision 
source” can alleviate ray effects for certain prob- 
lems. This update was made using the GRTUNCL 
from RSIC package CCC-209/DOT3, which is 
compatible with DOT 3.5. The extension was made 
to both the IBM 360/370 and the CDC 6600 ver- 
sions. 

CCC-414/DIAMANT-2 

A multigroup two-dimensional, discrete ordi- 
nates neutron transport code system for triangular 
and hexagonal geometry was contributed by Insti- 
tute for Neutron Physics and Reactor Technology, 
Karlsruhe Nuclear Research Center, Karlsruhe, 
Germany. DIAMANT 2 solves the multigroup 
neutron transport equation in planar geometry us- 

4 

ing the S, method. Spatial discretization is accom- 
plished by taking finite differences on a mesh grid 
composed of equilateral triangles. The stationary 
multigroup neutron transport equation is solved 
for two spatial dimensions. The code system is ca- 
pable of handling direct and adjoint equations. 
Isotropic and anisotropic scattering (only down- 
scattering) is permitted using a spherical harmon- 
ics expansion of the scattering cross section and 
scattering source. Homogeneous and inhomoge- 
neous problems (external source or boundary 
source) are treated. Reference: KfK 3033 (ORNL- 
tr-4797). FORTRAN IV; IBM 360/370-168, 370/ 
3033. 

CCC-423/FONTA 

A code system for the calculation of radiological 
consequences of radioactive releases due to hypo- 
thetical accidents in nuclear power plants was con- 
tributed by the Institute for Reactor Safety, Re- 
search Center at Seibersdorf, Austrian Research 
Association for Atomic Energy, Inc., Vienna, Aus- 
tria. Based on Pasquill’s plume model which is 
modified by some corrections such as plume rise 
effect, FONTA considers the building-wake effect 
and the effects of wet and dry deposition. The 
doses to seven organs may be evaluated by sum- 
ming up the doses due to immersion, inhalation, 
and irradiation by deposits. Contributions of 54 
isotopes may be taken into consideration for the 
evaluation of individual and collective doses. Ref- 
erence: RS-116/77. FORTRAN IV; SIEMENS 
4004. 

PSR- 13 l/CARP-62 

A new version of the code system for preparing 
multigroup albedo data using CCC-32O/DOT-IV 
angular flux results has been provided by Oak 
Ridge National Laboratory. Modifications to the 
I/O package and storage allocation routines were 
made to improve the transportability of the sys- 
tem. The package can be used with the data in 
DLC-59/CAD, or with angular flux from DOT-IV, 
to prepare input data for PSR-143/BREESE-II. 
The latter allows the implementation of the albedo 
option in CCC-203IMORSE. An informal memo 
from M. B. Emmett has been added to the original 
document (ORNL/TM-6503) to guide the user in 
implementing CARP-82. FORTRAN IV and IBM 
Assembler; IBM 37013033. 
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PSR-143/BREESE II 

The Oak Ridge National Laboratory has con- 
tributed a newly frozen version of BREESE II to 
provide a more consistent package and to clarify 
its use in relation to RSIC code packages PSR-131/ 
CARP and CCC-203/MORSE. Sample input and 
output were added to demonstrate a sequence of 
calculations linking the various packages. No 
change in the documentation was required. FOR- 
TRAN IV: IBM-370/3033. 

PSR- 159/RENDER 

Several pre-processing codes for nuclear data in 
ENDF format have been replaced with 1982 ver- 
sion packaged in February 1982 contributed by the 
International Atomic Energy Agency (IAEA) Nu- 
clear Data Section, Vienna, Austria. Included are: 
LINEAR, RECENT, SIGMAl, GROUPIE, 
EVALPLOT, MERGER, DICTION, and CON- 
VERT (see February 1982 RSIC Newsletter for 
functional descriptions). The codes will operate on 
data in ENDF/B-IV or -V formats. Methodology 
is documented in UCRL-50400, Vol. 17, Parts A-E; 
updates are summarized in IAEA-NDS-39, 
“Summary of ENDF/B Pre-processing Codes.” 
CONVERT allows user to automatically convert 
computer codes to IBM, CDC, or CRAY. 

PSR- lSO/MINIGAL 

This data processing code system is a contribu- 
tion of the UKAEA Atomic Energy Establishment, 
Winfrith, England via the OECD Nuclear Energy 
Agency Data Bank, Gif-sur-Yvette, France. From 
data in Standard UK Nuclear Data Library (NDL) 
format, the processing system calculates cross sec- 
tions from 0.0253 eV to 14.04 MeV, Maxwellian av- 
erages, epithermal integrals, and fission spectrum 
averages. Input data can be on cards, card image 
tape, or binary tape. The user may specify the 
Maxwellian temperature and the energy limits of 
the regions over which averages are taken or accept 
default values. Reference: UNDG(79)/P211. FOR- 
TRAN IV; IBM 370/3033. 

PSR- lSl/DORGLIB 

DORGLIB, contributed by Power Reactor and 
Nuclear Fuel Development Corporation (PNC), 
Tokyo, Japan, was designed to display data for 
CCC-217/ORIGEN interactively on a graphic dis- 

play terminal TEKTRONIX T-4014. Parameters 
displayed are as follows: (1) table of nuclides and 
their half lives, (2) half-life, decay scheme, energy 
released by decay, natural abundancy, and neu- 
tron cross sections for each nuclide, and (3) figure 
of production and decay routes for each nuclide. 

Included in the code package are nine data li- 
braries for ORIGEN taken from CCC-217/ 
ORIGEN and DLC-38/QRYX-E. DORGLIB is 
written for a FACOM-M series computer in FOR- 
TRAN IV and Assembler language. Reference: tn- 
formal Notes, User’s Manual. 

SCA-3JTRUMP 

The code package for calculating transient and 
steady-state temperature distributions and multi- 
dimensional systems for the SCALE modular code 
system was extended to include a PRIME comput- 
er version (C) contributed by Ridihalgh, Eggers 
and Associates, Columbus, Ohio. FORTRAN IV. 

CHANGES TO THE DATA LIBRARY 
COLLECTION 

Two new data libraries have been added to the 
RSIC collection, one of which is a contribution 
from Japan. 

DLC-88ITPASGAM 

This compilation of decay data for 748 isotopes 
contains the necessary data for measuring the con- 
centration of photon emitting radionuclides as 
well as conducting activation analysis using gam- 
ma-ray spectrometry. Contributed by Oak Ridge 
National Laboratory, the data library was devel- 
oped specifically for use with RSIC code package 
PSR-164/TPASS. It was developed using DLC-19/ 
DECAYGAM as a starting parent data library and 
additions and changes were made primarily for fis- 
sion product and heavy actinides. Alternate ver- 
sions of the library are: first, ordered by nuclide 
number; second, by energy; and third, by half-life. 
Two retrieval codes are provided to operate on the 
file ordered by nuclide number. FIXISO, a PDP-10 
interactive routine, can be used to update the li- 
brary. DECAYDAT, an IBM-370 code, can be used 
to read and list the file. EBCDIC card images, 
FORTRAN IV; PDP-10, IBM-370/3033. 

DLC-92iGICX40 

This coupled 42-neutron, 21-gamma-ray group 
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cross section data library was contributed by the 
Division of Thermonuclear Fusion Research, 
Tokai Research Establishment, Japan Atomic En- 
ergy Research Institute (JAERI). The data were 
processed by the CCC-300/RADHEAT-V code 
system (a JAERI contribution) using data from 
ENDF/B-III and -IV for neutrons and PSR-ll/ 
POPOP4 for gamma ray production. The data 
have been applied to fusion reactor systems. The 
format is group independent card image and data 
are included for 40 elements. No retrieval code is 
available at this time. Reference: JAERI-M-8818. 
EBCDIC card images; IBM-370/3033. 

STANDARDS ACTIONS 
We note the following standards activities. 

ANSI - Call for Comment by July 2, 1982 
45B (Central Office) 43 Beta, X and Gamma Ra- 

diation Dose Equivalent Rate Meters for use in Radia- 
tion Protection, $18.00. 

45 (Central Of&e ) 158 Test Procedures for 
Semiconductor Charged Particle Detectors, $12.00. 

Order these IHC standards from ANSI, send com- 
ments to D. W. Smith, director, International Opera- 
tions, ANSI. 

ANSI - Final Actions 
ANSI N645-19’75 (R1982) Performance, Test- 

ing, and Procedural Specifications for Thermolumines- 
cence Dosimetry (Environmental Applications) (HPS) 
(real%mation). 

ANSI/AN% 10.2- 1982 Recommended Program- 
ming Practices to Facilitate the Portability of Scientific 
Computer Programs (new standard). 

PERSONAL ITEMS 
Kyoshi Takeuchi, Ship Research Institute 

recently received the award of the Atomic Energy 
Society of Japan at the Annual Meeting of the so- 
ciety. The award recognizes his work in developing 
the PALLAS radiation transport code system over 
a period of 20 years. Two versions of PALLAS are 
in the RSIC collection: CCC-SBO/PALLAS-PL/SP 
and CCC-391/PALLAS-2DCY. The PL/SP ver- 
sion is a muitigroup one-dimensional neutron 
transport code system for plane or spherical geom- 
etry; the 2DCY version is for a two-dimensional (r, 
z) geometry and treats neutrons or gamma rays. 
The method of direct integration of the transport 
equation is used in which the equation is integrat- 
ed along the flight path of the particle in the direc- 

tion of motion at each discrete ordinate direction. 
Anisotropic scattering is treated precisely using 
differential scattering cross sections. No iteration 
or convergence techniques are used for determina- 
tion of the flux density. The RSIC FORTRAN IV 
versions of the PL/SP and 2DCY codes are opera- 
ble on IBM and FACOM computers respectively. 

Betty F. Maskewitz presented a paper to 
the National Bureau of Standards FIPS Software 
Documentation Workshop, March 3,1982, in Gai- 
thersburg, Maryland. The paper, entitled “User 
Experience and Compatibility in Documentation 
Standards - A Summary,” reviewed existing 
guidelines for documentation of scientific comput- 
er programs or data libraries and outlined the es- 
sential elements for facilitating exchange of the 
software. The NBS Institute for Computer Sci- 
ences and Technology, sponsor of the Workshop, 
plans to publish the proceedings. 

A. T. Luksic and W. L. Bunch of the Han- 
ford Engineering Development Laboratory were 
selected to receive the ANS Radiation Protection 
& Shielding Division’s Best Paper Award. The two 
were selected for their paper ‘LLessons Learned 
from FFTF Hot Cell Shield Measurements,“ 
which was presented at the ANS Winter Meeting 
in San Francisco. An award certificate and prize 
money will be presented to the winners during the 
division’s business meeting in Los Angeles in June. 

David K. Trubey, of the RSIC staff, has re- 
cently been appointed the American Nuclear Soci- 
ety representative to ANSI Committee N13, Radi- 
ation Protection. In this capacity he will be 
balloting proposed standards which come before 
the committee. Trubey has been alternate ANS 
representative since 1979 and succeeds Eric T. 
Clarke who recently retired from Technical Opera- 
tions, Inc. Eric was ANS representative for ap- 
proximately 10 years. 

VISITORS TO EPIC 
During the month of April, the following persons 

came for an orientation visit and/or to use EPIC 
facilities: Iuo Petr and Dr.Josef Seda, professors in 
the Technical University of Prague, Czechoslova- 
kia; Takumi Asaoka from the Japan Atomic Ener- 
gy Research Institute, Tokai, Japan; Michael J. 
Kolar, EPRI, Palo Alto, California; Gerald P. Lah- 
ti, Sargent & Lundy, Chicago, Illinois; G. Lee Sim- 
mons, Science Applications, Inc., La Jolla, Califor- 
nia; and Lowell Langford, ORNL, Oak Ridge, 
Tennessee. 
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UPCOMING MEETINGS AND COURSES 

ANS Special Sessions 

The ANS Division of Radiation Protection and 
Shielding (RP&S) has scheduled three special and 
two general sessions at the upcoming (June 6-10) 
Annual Meeting to be held in Los Angeles. The fol- 
lowing topics are included: 

Reassessment of Dosimetry Data from Hiro- 
shima and Nagasaki, Monday p.m. 

Methods and Applications of Neutral and 
Charged Particle Transport - I, Tuesday p.m. 

Methods and Data for Radiation Transport 
and Shielding, Wednesday a.m. 

M&hods and Applications of Neutral and 
Charged Particle Transport - II, Wednesday 
p.m. 

Fusion Reactor Neutronics and Shielding, 
Thursday a.m. 

The ANS Mathematics and Computation Divi- 
sion has arranged related sessions: 

NEA Library Programs in LWR Safety, Mon- 
day p.m. 

Reactor Physics Methods, Monday p.m. 
Fusion Reactor Methods - I, Tuesday a.m. 
Fusion Reactor Methods - II, Wednesday a.m. 
Several sessions are now being planned for the 

1982 Winter Meeting to be held in Washington, D. 
C. The 

0 

0 

0 

sessions and their sponsors are: 

“Deep Penetration: Problems and Meth- 
ods of Solution,” Joseph Muck and Magdi 
Raghe b; 

“Medical and Accelerator Shielding,” 
Keran O’Brien and David Bartine; and 

“Radiation Protection Planning,” Thomas 
Murphy and Thomas Albert. 

Suggestions regarding any of the sessions 
planned for the winter meeting should be directed 
to their organizers. 

The RP&S Division is planning its first topical 
meeting for the spring or fall of 1984, to be jointly 
sponsored with the Reactor Physics Division. Ra- 
diation Protection and Shielding members or local 
sections interested in helping to organize future 
topical meetings should contact David E. Bartine, 
Vice Chairman, at Oak Ridge National Laborato- 
ry, phone 6X/574-6100, or FTS 624-6100. 

CAFEM-7 

The 7th International Seminar on Computational As- 
pects of the Finite Element Method (CAFEM-7). held 

in conjunction with the 7th International Conference on 
Structural Mechanics in Reactor Technology (SMiRT- 
7), is scheduled for August 29-30, 1983 in Chicago, Illi- 
nois. Topics to be addressed are: Applications, Algo- 
rithms and Numerical Methods, Interactive Graphics 
and Computer Aided Design, The Integration and Veri- 
fication of Computing Software, Hardware and Software 
Requirements, and Data Management. 

Health Effects Course Offered 
The University of Colorado School of Medicine Con- 

tinuing Medical Education Program offers “The Health 
Effects of Low Level Radiation Exposure,” August 
22-27, 1982 at the YMCA of the Rockies, Snow Moun- 
tain Ranch, Colorado. 

During each day of this symposium, in-depth discus- 
sions will be presented on data concerning the health ef- 
fects of radiation, critical analyses of studies contribut- 
ing to these data, standards for protection against 
radiation, nuclear power and its alternatives, problems 
of waste disposal, cost/benefit and risk/benefit analyses 
and related topics. Although all topics will be explained 
in depth, no particular background in the subjects will 
be required of participants. On some evenings, general 
sessions of interest to attendees and spouses will be 
presented on topics such as x-ray mammography, Three 
Mile Island, truths and fallacies concerning radiation 
exposure, etc. Ample time for discussion of topics will be 
included in the program. 

The University of Colorado School of Medicine certi- 
fies that this continuing medical education offering 
meets the criteria for 24 hours in Category I of the Physi- 
cian’s Recognition Award of the American Medical As- 
sociation. Application has been made for prescribed 
credit hours from the American Board of Health Phya- 
its. 

For further information contact the Course Director, 
Dr. William R. Hendee, Professor and Chairman, De- 
partment of Radiology, University of Colorado, 4200 
East Ninth Avenue, C-295, Denver, Colorado 80262. 

CALENDAR 

June 1982 
Eleventh International Symposium on the Ef- 

fects of Radiation on Materials, sponsored by 
ASTM Committee E-10 on Nuclear Technology and Ap- 
plications, Mountain Shadows Resort, Scottsdale, Ari- 
zona, June 26-30. Chairman: Howard R. Brager, Han- 
ford Engineering Development Laboratory, Richland, 
Washington 99352. 

Probabilistic Risk Assessment: Applications 
and Uses for Decision-Making in the Nuclear 
Industry, a short course offered by the Massachusetts 
Institute of Technology Department of Nuclear Engi- 
neering, June 28-30. For further information contact 
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Carolyn D. Heising, Department of Nuclear Engineer- 1981, . . American Society for Testing and Materials, 
ing, Massachusetts Institute of Technology, 77 Massa- 1916 Race Street, Philadelphia, PA 19103 $60.00 
chusetts Avenue, Cambridge, Massachusetts 02139. BLG-552 Study of the Corrosion Products in the 

APRIL 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 Re- 
trieval Information System (SARIS). This early 
announcement is made as a service to the shielding 
community. Copies of the literature are not dis- 
tributed by RSIC. They may generally be obtained 
from the author or from a documentation center 
such as the National Technical Information Ser- 
vice (NTIS), Department of Commerce, Spring- 
field, Virginia 22151. 

RSIC maintains a microfiche file of the litera- 
ture entered into SARIS, and duplicate copies of 
out-of-print reports may be available on request. 
Naturally, we cannot fill requests for literature 
which is copyrighted (such as books or journal ar- 
ticles) 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 

AEEW-R- 1301 Energy Multiplication and Fissile 
Material Production in Fission-Fusion Systems., . . 
Jakeman, D., . . October 1979,. . NTIS (U.S. Sales Only), 
PC AOB/MF A01 

AERE-R-10296 Neutron Scattering Studies of 
Vitrifled Radioactive Waste., . . Sinclair, R.N.; Desa, J.A. 
E.; Wright, A.C., . . October 1981,. . UKAEA Atomic En- 
ergy Research Establishment, Harwell, Materials Phys- 
ics Division 

AERE-R-10340 A Computer Program for Gam- 
ma Ray Identification Using the Westmeier Data., . . 
Sims, H.E., . . October 1981, . . UKAEA Atomic Energy 
Research Establishment, Harwell, Chemistry Division 

ASTM-STP-683 Effects of Radiation on Struc- 
tural Material., . . Sprague, J.A.; Kramer, D. (Eds.), . . 
October 1979,. . American Society for Testing and Ma- 
terials, 1916 Race Street, Philadelphia, PA 19103 $58.50 

ASTM-STP-698 Effluent and Environmental Ra- 
diation Surveillance., . . Kelly, J.J., . . February 1980, . 
. American Society for Testing and Materials, 1916 Race 
Street Philadelphia, PA 19103 $36.50 

ASTM-STP-725 Effects of Radiation on Materi- 
als., . . Kramer, D.; Brager, H.R.; Perrin, J.S., . . May 

Primary System of PWR Plants as the Source of Radia- 
tion Fields Build-Up., . . Brabant, R-Van; Regge, P.de, 
. . January 1982,. . E. Plaskylaan 144,104O Brussel (Bel- 
pie) 

BLG-553 Optimization of NDA Measurements in 
Field Conditions for Safeguards Purposes., . . Menlove, 
H.; Keddar, A.; Griggs, J.; Beets, C.; Bemelmans, P.; 
Boermans, P., . . January 1982, . . E. Plaskylaan 144, 
1040 Brussel (Belgie) 

BNL-30659; CONF-8110113-3 Radiation 
Damage Studies on Natural Rock Salt from Various 
Geological Localities of Interest to the Radioactive 
Waste Disposal Program., . Levy, P.W., . . 1981, . 
NTIS, PC A03jMF A01 

BNL-30806; CONF-8009240-1 First-Wall Fu- 
sion-Blanket Heat Transfer., . . Fillo, J.A., . . 1980, . . 
NTIS, PC AOZ/MF A01 

BNL-NCS-51320 Uranium Half-Lives: A Criti- 
cal Review., . . Holden, N.E., . . January 1981, . . NTIS, 
PC A03MF A01 

BNL-NUREG-30724; CONF-820609-11 In- 
Core Detector Activation Rate for a PWR Assembly., , 

Todosow, M.; Eisenhart, L.D., . . January 1982, 
kl’I.5, PC A02lMF A01 

CEA-R-5129 (In French) Rationalizing Radia- 
tion Protection Choices: A Review of the Main Methods 
Available., . . Lombard, J., . . September 1981, . . NTIS 
(U.S. Sales Only), PC A05/MF A01 

CONF-79 105 l- 1’7 Uncertainties and Covariances 
of Spectra Derived from Integral Measurements., . . 
Greenwood, L.R., . . 1980, . . NTIS, PC AOZ/MF A01 

CONF-800111, pp. 848-852 Neutron Nuclear 
Cross Section Data for Fusion Technology., . . Srinivasa 
Rat, C.V.; Rama Rao, J., . . October 1979, . . National 
Bureau of Standards (U.S.), Special Publication 

CONF-810905-34 Calculation of Doses Received 
While Crossing a Plume of Radioactive Material., . . 
Scherpelz, R.I.; Desrosiers, A.E., . . April 1981, . . NTIS, 
PC AOVMF A01 

DOE/EIUO 1359-T2 Systematic Efficiency En- 
hancement in Monte Carlo Applications. Final Progress 
Report, July 1, 1976-January 31, 1980., . . Spanier, J., . 
. June 11,1980, . . NTIS, PC AOS/MF A01 

DOE/EV/O1106-280 Cavity Theory for Spherical 
Ionization Chambers Irradiated by Fast Neutron., . . 
Kearsley, E.E., . . 1981, . . NTIS, PC A03iMF A01 

DOEIEVIO 1106-281 Transport Calculations for 
a 14.8 MeV Neutron Beam in a Water Phantom., . . 
Goetsch, S.J., . . 1981, . . NTIS, PC AOP/MF A01 

DOE/EV/03382-20-Vol.1 Radioactivity 
Studies. Progress Report. Volume I., . . Cohen, N., . 
September 1981, . . NTIS, PC AlO/MF A01 
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DOE/EV/03382-20-Vol.2 Radioactivity 
Studies. Progress Report. Volume II., . . Cohen, N., . . 
September 1981, . . NTIS, PC AlP/MF A01 

DOE/TIC-2002732 Analysis of Integral Experi- 
ments Using Monte Carlo Calculations., . . Hall, M.C.G., 
. . 1980, . . NTIS, PC AOB/MF AOl, . . Portions of this 
report are illegible. 

EGG-PHYS-5064 Comparison of Computed Re- 
action Rates Using Different Methods and Data for the 
STARFIRE and TMHR Benchmark Blankets., . . Scott, 
A.J.; Takata, M.L., . . December 1981, . . NTIS, PC A03/ 
MF A01 

EGG-PHYS-5700 ACTIVE: A Program to Calcu- 
late and Plot Reaction Rates from ANISN Calculated 
Fluxes., . . Judd, J.L.. . . December 1981, . . NTIS, PC 
A05/MF A01 

EUR-6813 (Vol.l), pp. 266-275; CONF- 
791051 (Vol.l), pp. 266-275 Double Ionization 
Chamber as Neutron Flux Monitor and for Tritium 
Breeding Studies in Fusion Blanket Experiments., . . 
Joneja, O.P.; Phiske, M.R.; Navalkar, M.P., . . 1980,. . 
NTIS (U.S. Sales Only), PC A99iMF A01 

EUR-7164 EN, Parts I and II Nuclear Data 
Guide for Reactor Neutron Metrology. Part I: Activa- 
tion Reactions - Part II: Fission Reactions., . . Zijp, W.L.; 
Baard, J.H., . .1981,. . Office for Official Publications of 
the European Communities, L-2985 Luxembourg ISBN 
92-825-2395-O 

FEI-962 (In Russian) Method of the Conver- 
gence Acceleration in Transport Theory Problems., . . 
Abramov, B.D.; Komeev, V.A.. . . 1979, . . NTIS (U.S. 
Sales Only), PC AOZ/‘MF A01 

FEI-971 (In Russian) Accuracy of Approximate 
Methods in Calculations of Albedo, Transmission and 
Probability of Neutron Leakage., . . Shulepin, VS., . . 
1979, . . NTIS (U.S. Sales Only), PC AOZ/MF A01 

FEI-976 (In Russian) Application of the Semi- 
analytical Monte-Carlo Method for Albedo Calculation., 
. . Androsenko, P.A., . . 1979, . . NTIS (U.S. Sales Only), 
PC A02/MF A01 

FRA-TM-139 An Assessment of Some Existing 
and Proposed Klein-Nishina Monte Carlo Sampling 
Methods., . . Blomquist, R.N.; Gelbard. E.M., . . Febru- 
ary 22,1982,. . Applied Physics Div., Argonne National 
Lab., Argonne, IL 60439 

GA-A- 166 14 Radiation Hardening of Diagnostics 
for Fusion Reactors., . . Baur, J.F.; Engholm, B.A.; Hack- 
er, M.P.; Maya, I.; Miller, P.H.; Toffolo, W.E.; Woj- 
towicz, S.S., . . December 1981, . . NTIS, PC A14/MF 
A01 

HEDL-SA-2313; CONF-810606-105 Status 
of Fission-Product Data for Fast and Light-Water Reac- 
tors., . . Schenter, R.E.; England, T.R., . . June 1981, . . 
NTIS, PC AOS/MF A01 

HEDL-SA-2473; CONF-811103-101 FMIT 
Deuteron and Neutron Activation., . . Morford, R.J.; 
Mann, F.M.; Johnson, D.L.; Wilcox, A.D.; Carter, L.L., 
. . October 1981, . . NTIS, PC AOO/MF A01 

HEDL-TME-81-31; ENDF-316 FTR Set 500, A 
Multigroup Cross-Section Set for FTR Analysis., , , 
Mann, F.M., . . February 1982,. . NTIS, PC AOI/MF A01 

HEDL-TME-81-46 Fusion Materials Irradiation 
Test Facillity: Experimental Capabilities and Test Ma- 

Opperman, E.K., . . January 1982, . . NTIS, PC 
:;;;F A01 

INDC(NDS)-126/NE Fourth Coordinated Re- 
search Meeting on the Measurement and Evaluation of 
Transactinium Isotope Nuclear Data, Vienna, 12-13 Oc- 
tober 1981. Summary Report., . . Lorenze, A. (Ed.), . . 
December 1981, , . IAEA Nuclear Data Section, Wa- 
gramerstrasse 5, A-1400 Vienna 

INDC(NDS)-127/NE Proposed Recommended 
List of Heavy Element Radionuclide Decay Data. Part 
I. Half-Lives (December 1981 Edition). Part II. Provi- 
sional List of Alpha Spectra (December 1981 Edition)., 
. . Lorenze, A. (Ed.), . . December 1981,. . IAEA Nuclear 
Data Section, Wagramerstrasse 5, A-1400 Vienna, . . 
This compilation supersedes the December 1980 Edi- 
tion. 

INKA-tr-80/12 (In German) Lithium in the 
Fusion Reactor Blanket., . . Vasil’ev, V.G.; Ershova, Z. , 
V.; Dimitrievskaya, E.V., . . No Date, . . NTIS (U.S. Sales 
Only), PC AOS/MF A01 

INIS-SU-25, ~~-43-47 (In Russian) Calcula- 
tion of 14 MeV Neutron Transmission., . . Vyrskii, M. 
Yu.; Dubinin. A.A.; Zhuravlev, V.I.; Isaev, N.V.; Klint- 
sov, A.A.; Krivtsov, A.S.; Linge, I.I.; Panfilov, E.I.; 
Prit’mov, A.P., . . 1979, . . NTIS (U.S. Sales Only), PC 
AlO/MF A01 

INIS-SU-25, pp. 184-197 (In Russian) Ther- 
monuclear Reactor Shielding. Specific Features of the 
Shield and Problems for Investigations., . . Vyrskii, M. 
Yu.; Linge, 1.1.; Mashkovich, V.P.; Prit’mov, A.P.; Sak- 
harov, V.K.; Shatalov, G.E., . .1979, . . NTIS (U.S. Sales 
Only), PC AlO/MF A01 

IWGRRPC-79/4; CONF-7903161 Analysis of 
the Behavior of Advanced Reactor Pressure Vessel 
Steels Under Neutron Irradiation. IAEA Co-ordlnated 
Research Programme., . . IAEA, . . December 1979, . . 
NTIS (U.S. Sales Only), PC AOS/MF A01 

JAERI 1276; NEANDC(J)-78/U; INDC(JAP)- 
65/L Benchmark Tests of JENDL-l., . . Kikuchi, Y.; 
Hasegawa, A.; Takano, H.; Kamei, T.; Hojuyama, T.; Sa- 
saki, M.; Seki, Y.; Zukeran, A.; Otake, I., . . February 
1982, . . Information Section, Division of Technical In- 
formation, Japan Atomic Energy Research Institute, 
Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan 

JAERI-M-8896 (In Japanese) Studies on In- 
creasing Tritium Breeding Ratios of JXFR and IN- 
TOR-J Blankets., . . Iida, H.; Seki, Y.. . . June 1980, , . 
NTIS (U.S. Sales Only), PC AOZ/‘MF A01 

JAERI-M-9235 (In Japanese) Parallel Compu- 
tation for Neutron Diffusion Equation., . . Ishiguro, M.; 
Koshi, Y., . . December 1980,. . NTIS (U.S. Sales Only), 
PC A04/MF A01 
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JAERILM-9264 (In Japanese) PLATO: A 
Computer Code for the Analysis of Fission Product 
Plateout in HTGRs., . . Suzuki, K.; Morimoto, T., . . Jan- 
uary 1981,. . NTIS (U.S. Sales Only), PC AOBIMF A01 

JAERI-M-9714; NEANDC( J)-74/AU; 
INDC(JAP)-61/G (In Japanese and English) 
PROFP-Y: A Computer Code for Producing Nuclear 
Data Library of Fission Products., . . Ihara, H.; Matumo- 
to, Z.; Tanaka, K.; Nakasima, R.; Akiyama, M.; Yoshida, 
T., . . September 10,1981,. . NTIS (U.S. Sales Only), PC 
A07/MF A01 

JAERI-M-9981; NEANDC( J)-80/u; 
INDC( JAP)-67/L Evaluation of Neutron Nuclear 
Data for Scandium-45, . _ Oka, Y.; Nakagawa, T.; 
Kikuchi, Y., . . February 1982, . . Information Section, 
Division of Technical Information, Japan Atomic Ener- 
gy Research Institute, Tokai-mura, Naka-gun, Ibaraki- 
ken 319-11, Japan 

JAERI-M-9993; NEANDC( J)-79/U; 
INDC(JAP)-66/L (In Japanese) A Survey of Nu- 
clear Data Requirements Through the Uranium- 
Plutonium Fuel Cycle., . . Umezawa, H.; Hisatake, K. 
(Eds,), . . February 1982, . . Information Section, Divi- 
sion of Technical Information, Japan Atomic Energy 
Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken 
319-11, Japan 

KAERI/RR-230180 (In Korean) Radiation 
Shielding Analysis., . . Moon, S.H.; Kwon, S.G.; Lee, J. 
K ., . .1981,. . NTIS (U.S. Sales Only), PC A07/MF A01 

LA-9002-MS; ISPO- 156 Neutron Measurement 
Techniques for the Nondestructive Analysis of Irradiat- 
ed Fuel Assemblies., . . Phillips, JR.; Bosler, G.E.; Hal- 
big, J.K., . . November 1981, . . NTIS 

LA-9 168 Average Neutronic Properties of Prompt 
Fission Products., . . Foster, D.G.,Jr.; Arthur, E.D., . . 
February 1982, . . NTIS, PC A03/MF A01 

LA-9217-MS Analysis of the Alleged Kyshtym Di- 
saster., . . Soran, D.M.; Stillman, D.B., . . January 1982, 
. . NTIS, PC AOB/MF A01 

LA-9254-MS The Effects of Fission Products on 
Demonstrated X-Ray and Gamma-Ray NDA Tech- 
niques Applied to Nuclear Materials Accounting in Re- 
processing., . . Russo, P.A.; Hsue, S.T., . . February 1982, 
. . NTIS, PC AOZ/MF A01 

LA-UR-82-318; CONF-8110166-l Fast and 
Slow Fission., . . Britt, H-C.; Gavron, A., . .1981,. . NTIS, 
PC AOPIMF A01 

ND-R-493(D) Gamma Dosimetry at 250 Degrees 
C by Thermoluminescence., . . Voice, E.H.; Aitken, M.J.; 
Bussell, G.D., . . October 1980, . . NTIS (U.S. Sales 
Only), PC AOZ/MF A01 

NUREGCR-2471; EGG-2160 Analysis of the 
Pulsed Neutron Activation Technique., . . Perez-Griffo, 
L.; Block, C.; Lahey, T., . . January 1982, . . GPO, NTIS 

NUREGCR-2523; ORNL-5853 Derivation of 
Dose Conversion Factors for Tritium., . . Killough, G.G., 
. . March 1982, . . GPO, NTIS 

ORNL/Suh-7685/12; TR-EE/EL-14 The Ef- 
fects of Gamma Radiation on Semiconductor Devices 
for High Temperature Electronics., . . Orrick, H.P.; Ken- 
nedy, E.J.; Blalock, T.V., . . October 1981, . . Tennessee 
Univ., Knoxville, Tenn., Dept. of Electrical Engineering 

ORNL/TM-8137 2ssPb Level Structure from 
206Pb(n,n’gamma) Measurements., . . Dickens, J.K., . . 
March 1982, . . NTIS 

PTB-Ra-12 (In German) Measuring Process for 
the Determination of Gamma Emission Rates Using 
Germanium Detectors., . . Debertin, K., . . September 
1980,. . Fachinformationszentrum Energie, Physik, Ma- 
thematik, Karlsruhe, Germany 

SAND-81-0359C; CONF-820321-2 Bench- 
mark Gamma-Ray Skyshine Experiment., . . Nason, R. 
R.; Shultis, J.K.; Faw, R.E.; Clifford, C.E., . . 1982, . . 
NTIS, PC AOS/MF A01 

SAND-81-2472 Radiation-Induced Tensile 
Stresses in Fission-Blanket Components., . . Kipp, M-E., 
. . November 1981, . . NTIS, PC AOB/MF A01 

SAND-82-0315C; CONF-820303-4 Statistical 
Methods for Uncertainty Analysis and Sensitivity Anal- 
ysis Associated with Computer Models., . . Iman, R.L., 
. . 1982, . . NTIS, PC A02/MF A01 

RRC-46 Sensitivity Analysis and Its Applications., 
. . Sundararaman, V., . .1981,. . Reactor Research Cen- 
tre, Kalpakkam 603 102 Tamil Nadu, India 

UCID- 19292 Relative Radiation Sensitivity of In- 
sulators, Stabilizers, and Superconductors., . . Van 
Konynenburg, R.A.; Guinan, M.W., . . January 15,1982, 
. . NTIS, PC AOP/MF A01 

UCID-19317 Collimator Design for Neutron Im- 
aging of Laser-Fusion Targets., . . Sommargren, G.E.; 
Lerche, R.A., . . December 15, 1981, . . NTIS, PC A02/ 
MF A01 

UCRL-15367-Pt. 2 Research on the HYLIFE 
Liquid-First-Wall Concept for Future Laser-Fusion Re- 
actors., . . Hoffman, M.A., . . October 1981,. . NTIS, PC 
A03jMF A01 

UCRL-63X2, Pt. 8 Results of Calculations of 
External Gamma Radiation Exposure Rates from Fall- 
out and the Related Radionuclide Compositions. Opera- 
tions Nougat Through Bowline, 1962-1968,. . Hicks, H. 
G ., . . July 1981, . . NTIS 

UCRL-86404; CONF-811103-116 SEBREZ: 
An Inertial-Fusion-Reactor Concept., . . Meier, W.R., . 
. January 13, 1982, . . NTIS, PC AOZ/MF A01 

Atomic Data and Nucl. Data Tables, 26(6), 
511-569 Prompt Gamma Rays from Thermal- 
Neutron Capture., . . Lone, M.A.; Leavitt, R.A.; Harri- 
son, D.A., . . November 1981 

J. of Fusion Energy, l(4), 367-380 Neutronics 
Shielding Analysis for the End Plug of a Tandem Mirror 
Fusion Reactor., . . Ragheb, M.M.H.; Maynard, C.W., . 

October 1981, . . 
398 

Announced previously as UWFDM- 
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J. of Korea Merchant Marine College, Natu- 
ral Science Series, 14, 125-139 (In Korean) 
Measurement of Fast-Neutron Penetration Spectra for 
Lithium and Graphite., . . Lee, D.W., . . March 1979 

NucL Sci. Eng., 80(4), 481-635 A Review of 
Neutron Transport Approximations., . . Sanchez, R.; 
McCormick, NJ., . . April 1982 

Nucl. Sci. Eng., 80(4), 536-553 Fundamental 
Theory of the Direct Integration Method for Solving the 
Steady-State Integral Transport Equation for Radiation 
Shielding Calculation., . . Takeuchi, K.; Sasamoto, N., . 
. April 1982 

Nucl. Sci. Eng., 80(4), 554-569 Direct Integra- 
tion Method for Solving the Neutron Transport Equa- 
tion in Three-Dimensional Geometry., . . Sasamoto, N.; 
Takeuchi, K., . . April 1982 

Nucl. Sci. Eng., 80(4), 570-578 Accurate Evalu- 
ation of Multigroup Transfer Cross Sections and Their 
Legendre Coefficients., . . Hong, K.-J.; Shultis, J,K., . . 
April 1982 

Nucl. Sci. Eng., 80(4), 579-686 Multigroup 
Transfer Matrices for Charged-Particle and Neutron- 
Induced Reactions. Part II: An Analytic Integration of 
the Inner Integral., . . Perkins. S.T.; Giles, PC., . . April 
1982 

Nucl. Sci. Eng., 80(4), 586-602 Calculated Neu- 
tron and Gamma-Ray Energy Spectra from 14.MeV 
Neutrons Streaming Through an Iron Duct: Comparison 
with Experiment., . . Santoro, R.T.; Alsmiller, R.G.,Jr.; 
Barnes, J.M.; Chapman, G.T.; Tang, J.S., . . April 1982, 
. . Announced previously as ORNL/TM-7878 

Nucl. Sci. Eng., 80(4), 603-629 A Measurement 
of the Average Number of Prompt Neutrons from Spon- 
taneous Fission of Califomium-252., . . Spencer, R.R.; 
Gwin, R.; Ingle. R., . . April 1982 

Nucl. Sci. Eng.. 80(4), 648-666 Multiregion 
Neutronics Model Based on Coarse Mesh Nodal Cou- 
pling Method for Transient Analysis of Boiling Water 
Reactors., . . Motoda, H.; Hayase, T.; Bessho, Y.; Kato, 
K ., . . April 1982 

Nucl. Sci. Eng., 80(4), 710-713 Spatial Conver- 
gence Properties of the Diamond Difference Method in 
x,y Geometry. (Tech. Note), , . Larsen, E.W., . . April 
1982 

Nucl. Sci. Eng., 80(4). 714-720 Numerical De- 
velopment and Investigation of the Factorized Kernel 
Approach for Solving Multidimensional Neutron Trans- 
port Problems. (Tech. Note), . . Wassef, W.A., . . April 
1982 

Nucl. Technology, 56(2), 322-339 Fission 
Product Analytic Impulse Source Functions., . . LaBau- 
ve, R.J.; England, T.R.; George, D.C.; Maynard, C.W., . 
. February 1982 

Nucl. Technology, 57(2), 292-305 Analytical 
Approximations for the Long-Term Decay Behavior of 
Spent Fuel and High-Level Waste., . . Malbrain, C.M.; 
Lester, R.K.; Deutch, J.M., . , May 1982 

Nucl. Technology/Fusion, 2(2), 224-232 In- 
vestigation of Lanthanides as Neutron Multipliers for 
Hybrid and Fusion Reactor Blankets., . . Sahin, S., . . 
April 1982 

Nucl. Technology/Fusion, 2(2), 259-260 Pref- 
ace: Fusion Device Radiation Streaming and Shielding., 
. . Engholm, B.A., . . April 1982 

Nucl. Technology/Fusion, 2(2), 261-271 Engi- 
neering Test Facility Vacuum Pumping Duct Shield 
Analysis., . . Urban, W.T.; Seed, T.J.; Dudziak, D.J., . . 
April 1982 

Nucl. Technology/Fusion, 2(2), 272-286 Radi- 
ation Streaming Calculations for INTOR-J., . . Seki, Y.; 
Iida, H.; Santoro, R.T.; Kawasaki, H.; Yamauchi, M., . 
. April 1982 

Nucl. Technology/Fusion, 2(2), 286-300 Neu- 
tron Streaming Analysis for Shield Design of the Fusion 
Materials Irradiation Test Facility., . . Carter, L.L., . . 
April 1982 

NucL Technology/Fusion, 2(2), 301-312 
Prompt and Delayed Radiation Shielding Calculations 
for the ZEPHYR Deuterium-Tritium Ignition Experi- 
ment., . . Prllllnger, G.; Fischer, A.; Fischer, E.; Krause, 
H ., . . April 1982 

Nucl. Technology/Fusion, 2(2), 3 13-324 
Neutronic Calculations for the Tokamak Fusion Test 
Reactor Diagnostic Penetrations., . . Ku, L.; Kolibal, J. 
G ., . . April 1982 

Nucl. Technology/Fusion, 2(2), 326-331 Neu- 
tron and Gamma-Ray Streaming Calculations for the 
Engineering Test Facility Neutral Beam Injectors., . . 
Lillie, R.A.; Santoro, R.T.; Alsmiller, R.G.,Jr.; Barnes, J. 
M ., . . April 1982, . . Announced previously as ORNL/ 
TM-7705 

COMPUTER CODES LITERATURE 

Adv. Chem. Ser., 1’75,271.278 . . . . . . . . . .ANPEAK 
ANPEAK: A Program for Lineshape Analysis of 
Doppler Broadening of Positron Annihilation 
Photons., . . Kelly, J3.; Lambrecht, R.M., . . 
Brookhaven National Lab., Upton, NY, , . 1979 

Bericht IKE 4-75 . . . . , . . , . . . . . . . . . . . DIFGEN 
DIFGEN - Ein Programmpaket Zur Losung Der 
Diffusionsgleichung Nach Der Methode Der Finiten 
Elemente. Vol. 1: Theory. Vol. 2: User’s Manual., . 

Schmidt, F.; Fremd, R.; Womer, D., . . IKE, 
Stuttgart Technical University, Stuttgart, FRG, . . 
April 1979 

CEA-CONF-5277 . . . . . . . . . . . . . . , . . . TRIPOLI-2 
Overview on TRIPOLI-2., . . Baur, A.; Bourdet, L.; 
Dejonghe, G.; Gonnord, J.; Monnier, A.; Nimal, J. 
C.; Vergnaud. T., . . CEA Centre d’Etudes 
Nucleaires de Saclay, 91.Gif-sur-Yvette, France, . . 
April 1980 
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CEA-CONF-5279 . . . . . . . . . . . . . . . . . . . TRIPOLI Comparison of Neutron Spectrum Unfolding 
Studies of Perturbations Using Correlated Monte Codes. Current Status of Neutron Spectrum 
Carlo Method., . . Dejonghe, G.; Gonnord, J.; Nimal, Unfolding., . . Zijp, W.L.; Baard, J.H.; Nolthenius, 
J.C., . . CEA Centre d’Etudes Nucleaires de Saclay, H.J., . . Stichting Energieonderxoek Centrum 
91-Gif-sur-Yvette, France, . . April 1980 Nederland, Petten, . . 1979 
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Gamma Shielding Estimates on the Back of an 
Envelope. 
(An inquisite newcomer squeezes his teacher) 
Part II (A Supplement) HANS PENKUHN ESIS 

Newcomer’s question (Q): The last time (ref./I/) 
you said that most gamma shielding calculations 
refer to source energies below 4 MeV. But now my 
boss asks me to treat gamma sources in the high 
MeV-range. Are there simple rules for estimates 
beyond source energies of 4 MeV, too? 
Teacher’s answers (A): That’s an exception which 
confirms the rule. But first you arecautioned:check 
whether in your shield or source material high 
energy photons can cause photonuclear processes, 
as photoneutrons, photofissions etc. Example: in 
normal water, about 140 ppm of the hydrogen 
atoms are deuterons. Their photo-neutron cross 
section is below 4 millibarn, with a threshold 
gamma energy at 2.2 MeV. Nevertheless, in a 
swimming-pool reactor, at more than 2 m distance 
from the core periphery in water, there are far more 
photoneutrons from the process D (:/.n) H than 
fission neutrons emitted by the reactor core. 
Another example is given in ref./l/, chapter 7. 

When these “photonuclear checks”.are done, 
are there simple rules for the gamma atte- 
nuation coefficient u. and for the dose build- 
up factor B in the source energy range from 
4 to I5 MeV? 
For light and heavy water. apply the old 
\ E-rules: (densities 1 g cm’ for H,O, 1.1 for 
DlO) p(water) = 0.07/ \ E with u in cm-‘. 
and E in MeV. The error limits arei4% 
from 0.5 to 3 MeV., and +8% from 0.4to 15 
MeV; for high E the fit is conservative, for 
the lowest E-values optimistic. 
And in air? 
The p/p of air is by 6-l 1% below the u/p of 
light water, from 40 KeV to 15 MeV. 
Which u do you propose for theothershield- 
ing materials, from Al to Pb? 
For iron, tin, lead and other shield materials 
in the medium and high Z-range, take beyond 
4 MeV the minima of u/p listed in table 1. 
Remember that u/p at 3.3 MeV lies in the 
range 0.033-0.037 cm’/g (ref./l/,for 6~ 2553) 
What about lead glasses’? 
They can - conservatively - be compared 
with tin. 
How can I treat aiuminium’! 
For Al - and similarly for ordinary concretes 
and glasses, or for SiO? (units as defined 
before) use 
u(E.)/p = 0.061~ E (0.3MeVcEs9MeV) 
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Table I - Minima of u/p,in cm’ /g 

Material z Or Zeff E,in (MeV) MinW/p) 

H,O. Air 7-8 = 50 0.01&0.017 
Na.AI.SiOl II-13 = 20 0.020-0.022 
Arg0l-l 18 I5 0.024 
I ran 26 9 0.03 
Tin 50 5 0.035 
W.Pb 74-X2 5 4 = 0.04 

Q: 

A: 

Q: 
A: 

/I/ 

For Es MeV, take the minimum of u/p 
for these materials, i.e. 0.02 cm’/g 
Which are the errors of these rules? 
For high E, they are rather safe. Example: 
At E=9 MeV, thevalueofO.O2cm’/gforAl, 
SiO2 , ordinary glass, and normal concrete is 
safe by 1419%. 
At E=4 MeV the rule p/p=O.O6/\ E is safe 
by l-6%. In the worst case, there can be 
optimistic errors by l-2%; but this is the 
natural uncertainty limit of u. 
Why are the rules for u/p for water and for 
Al so different, once with a coefficient 0.07 
for H?O, but with a value 0.06 for Al? 
In the Compton range, u/p is proportional 
to Z/A, with A=atomic weight, Z= atomic 
number. 
Z/A is 0.48 for Al. The corresponding quan- 
tity referred to the water molecule (HzO) is 
ZZ/EA = IO/l8 = 0.56 
and the ratio 0.56/0.48 is just 0.07/0.06. 
The difference between u/p of H?O and air 
can be explained in the same way. 
And what about the buildup factors? 
For low and medium Z-materials (e.g.HzO, 
AI,Fe, normal and iron concrete) with sour- 
ce energies Eo from 6 to IO MeV and urs20 
(r=distance source-detector, in cm) 
Be (ur) < 1 + 0.7 pr (H?O,AI,Fe) 
but for high-Z-materials (Sn, W, Pb. lead 
glass, or barytes concrete): 
BU (pr)= 1 +yr/4+ l/lO(ur)’ (prs20) 

Reference: 
ESIS Newsletter 38-39 (July-October 198l), 
p.5, H.PENKUHN, Gamma Shielding Esti- 
mates on the Back of an Envelope. 
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