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IAEA REACTOR DOSIMETRIr PROGRAM 
The International Aiomic Energy Agency: (IAEA) has initiated a program on “Benchmark Neutron 

Fields AppJications,for Reactor Dosimetrv.” The program has two steps: to r,ompile information on the basis 
of a survey; and to convene a consultanls meeting on “Integral Cross Sections Measurements in Standard 
Neutron Fields ,for Reactor Dosimetry”. The meeting is to be held in Vienna, Austria. November 15-19, 
1976. 

Three tj*pes of benchmark neutron fields were identffied at a workshop held during the Petten 
S,vmposium, 1975: standard neutrun fields: reference neutron .fields; und control neutron environment. The 
agem:,’ program will be directed toward three general objectives: 1) Validation and/or calibration of 
experimental techniques: 2) Validation andjor improvement of cross sections and other nuclear data needed 
for proper application of experimental techniques: 3) Validation and/or improvement of analytical melhods 
needed 10 extrapolate dosimetry data from a monitoring or surveillance position IO the location ofentrance. 
The secrmd objective may be rhe focus of the working effort. 

The goals o/’ the November meeting are: to reach as far as possible a consensus regarding the status of 
reactor dosimetry neutron data: and to work out specific recommendationsfor~ficture efforts in this.field, II 
M*i/l tnclude sessions as follows: an overview; spectral characterization of benchmark neutron fields: integral 
data in benchmark neutron fiekis; dtxferential cross section data far reactor dosimetry; comparison of 
dlirerential and integral cross section in benchmark neutron fields; validation and adjustment of drfferential 
cross sections on the basis of integral data; and conclusions and recommendations to the IA EA. 

The purpose of the proposed survey is to ascertain the physical and radiation characteristics of. both 
refereme and supplementarv neutron fields for referencing reactor dosimetry measurements which have been 
used in the past, are currently available, or which are in an advanced stage of’ development. It will at the 
same time collect existing documented results of dosimetry- related measurements performed wsith the 
,facilities. The primary goal of the survey is IO obtain the best information available for all neutron Jfelds 
Mvhich provide reference fbr neutron dosimetry. 

The survey poses the questions which follow. Anyone wishing to participate in the survey may mail their 
responses to these questions to the Nuclear Data Section, IAEA, Vienna, Austria. 

J) Provide a yh,vsicnJ descriprlon of thhe /acili!y including moterial inventory and geometric arrangements. 
include operaiional characteristics which are relevant for performing experiments. 

2) Provide spatial description of the neutron flux and the available totaJj7ux and f7uenre .for irradiation 
purposes. Include estimate of rhe neutron-to-gamma-ratio. 

3) Specie)’ in numerical form a recommended neutron specrrum for the irradiation position in the facility. 
Include seporatelv both caiculational and experimental results upon which the recommendation is 
based. Statements of accuracy for the recommended spectrum are desirable and ulrimare!v essential, Jf 
the spectrum can be more accurately determined, describe the required measurements and the estimated 
atrainable accuracy. 

4j Desc,ribe j7ux monitoring methods which are availabJe for routine irradiations and the precision 
aftainable for run-to-run normalizations. indicate the general availability of the facility, fin 
interlaboratory experiments. 

5) Provide documented experimental reaction rate and other integral experimental results obtained rr+rh the 
.faciltty that are relevant ,for reactor fuels and materials dosimetry. Inclusion CI~’ unpublished or 
preliminary experimental data is encouraged. No publication or general distribution c$ such 
information will be undertaken. 

IF YOU CHANGE YOUR ADDRESS, please notify us Iincluding Building and Room No. where needed). Third Class Mai/ is returned to us 
at our expense if the addressee has moved. If your mail is returned. your name will be deleted from our distributions until we hear from you. 
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6) (f apprupriafe. srrmtnarize unique fiarures qf‘ the ,fdcility relevanr for rqf&ncing rlusinlerrJ* measurernenl 
techniques. 

PLEASE PACK TAPES SECURELY11 
Several reels of magndlic tape have arrived at RSIC in damaged condition. Most of the damaged tapes 

were enclosed in padded envelopes for mailing. Tapes enclosed in regulation tape boxes (Corrugated 
cardboard) or wrapped in bubble plastic packing have arrived in good condition. To ensure earliest possible 
delivery, we further suggest your tape be addressed as follows: Radtirion ShieUing Information Center, Oak 
Ridge National Laboratory, Bldg. 6025, Room 15W, P. 0. Box X, Oak Ridge, Tennessee 37830. 

ORNL/ RSIC40 AVAILABLE SOON 
Proceedings of the RSlC Seminar-Workshop on Unfolding Radiation Energy Spectra, held in Oak 

Ridge on April 12-13, are in the process of publication and will be distributed soon to those who attended 
the meeting. A limited number will be available for other requesters. Requests for ORNL/RSIC-40 should 
be addressed to RSIC Seminar-Workshop. Oak Ridge National Laborato.ry, P.O. Box X, Oak Ridge, 
Tennessee 37830. The report will also be available from the National Technical Information Service (NTIS). 

NEW GAMMA-RAY SHIELDING MANUAL AVAILABLE 
A new and potentially useful shielding handbook titled “The Photon Shielding Manual” by Anthony 

(Tony) Foderaro is now available. It is primarily a compilation of useful data, but it also has a number of 
concise explanations and definitions. The author had in mind both the professional shield designer and the 
student, and the manual shoutd fill the needs of both in hand calculations. fn fact, with the increasing power 
of pocket calculators. “hand” calculations can now be performed which are comparable to machine 
calculations of a few years ago. This is probably the first shielding manual compiled especially for this 
appIication. 

The author estimates that the material is sufficient to solve perhaps 90% of the photon shielding 
problems in the nuclear industry. This, coupled with the fact that the majority of the shielding problems in 
the nuclear industry do not involve neutrons, makes this a handy book indeed. 

In addition to tables of attenuation coefficients, building factors, and conversion factors, equations for 
the various source geometries are given along with empirical parameters and attenuation functions. The 
“miscellaneous” data includes compton scattering functions, densities of elements in concret@s, and pair 
production cross sections, 

This reviewer could find only two deficiencies. The first is that there are more recent, and undoubtedly 
better. calculations of photon attenuation than the original moments results of Goldstein and Wilkins (i954). 
For example, the calculations of Eisenhower and Simmons (Nucl. Sci. Eng. 56, 263-270 (1975)) give a 
buildup factor for concrete for 0.5 MeV and I5 mfp less than one-half of the old interpolated value which is 
given again in this handbook. Fortunately, the discrepancy at higher energies is less significant. 

The other complaint is one of concept. The manual does a disservice in fostering confusion between 
RBIZ and Quality Factor. Since this confusion seems to be so widespread, we will quote extensively from 
NCRP report No. 39, Basic Radiation Protection Criteria. p. 29: 

“Whereas all radiations produce the same types of biological effects, the magnitude of response per 
unit of absorbed dose is not the same. The inverse ratio of the absorbed dose from one radiation type to 
that of a reference radiation required to produce the s&me degree of a stipulated effect is referred to as 
Relative Biological Effectiveness (RBE). Gamma rays of “‘CO and 200-250 kV x rays have been used as 
the reference radiation. There is no one RB,E fqr a given type of radiation; the value depends upon the 
tissue, the cell, the biological effect being studied, the total dose, and the dose rate, The concept of RBE 
continues to be a productive one in the study of basic biological effects. Its use is now restricted by 
convention to experimental radiobiology. 
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In radiation protection where it is convenient to add up the dose contributions from different 
radiation types, a modifier known as quality factor (QF) is used. QF is of the nature of a somewhat 
arbitrarily chosen conservative round-off of the range of RBE’s depending on the LET. The explanatory 
statement of the ICRU on quality factor is as follows: ‘in radiation protection it is necessary to provide a 
factor that denotes the modification of the effectiveness of a given absorbed dose by LET (Linear Energy 
Transfer). Unlike RBE, which is always experimentally determined, this factor must be assigned on the 
basis of a number of considerations and it is recommended that it be termed the qualirv,fbcror (QF). 
Provisions for other factors are also made. Thus a distriburion,fucror, (DF), may be used to express the 
modification of biological effect due to nonuniform distribution of internally deposited radionuclides. 
The product of absorbed dose and modifying factors is termed the dose equivalent, (DE)“‘. 
In summary-we recommend this little 120-page book. It is a real buy. Order from The Penn State 

Bookstore, McAllister Building, The Pennsylvania State University, University Park, Pennsylvania 16802. 
The price is $4.50 plus postage. Make checks payable to the Pennsylvania State University. 

ERDA TIC CATALOG AVAILABLE 
To help meet the information needs of scientists and engineeers working in energy-related fields, the 

Energy Research and Development Administration has just published the 1976 edition of Technid Bouks 
and Monographs, a bibliography of books and monographs sponsored by the Energy Research and 
Development Administration (ERDA) and by the organizations brought together to form ERDA, This 
catalog provides access to a large body of knowledge generated by many programs-programs as diverse as 
the field of nuclear medicine, the exploration of physical mechanisms at work in the environment, and the 
varied technologies required to realize the potential of the country’s energy sources. 

Technical Books and Monographs gives for most publications a brief descriptive statement, lists or 
describes the contents, and indicates the availability. The more than 500 publications are grouped under 13 
subject categories: general reference, biology and medicine, chemistry, computers, energy, engineering and 
instrumentation, environment, health physics, isotope separation, metallurgy, physics, reactors, and vacuum 
technology. Included are the titles from monograph series prepared in cooperation with the American 
Chemical Society, American Industrial Hygiene Association, American Institute of Biological Sciences, 
American Nudear Society, and American Society for Metals. In addition to the technical books and 
monographs, separate sections at the end of each subject category list recent symposium proceedings 
published as ERDA project reports and bibliographies. Title, author, and series indexes are provided. 

Technical Books and Monographs is available as TlD-4582-RI I without charge from ERDA Technical 
lnformation Center, P.O. Box 62, Oak Ridge, Tennessee 37830. 

MONTE CARLO ANALYSIS COURSE OFFERED 
In recognition of Tennessee Industries Week, the University of Tennessee (UT) offers a r-day short 

course (September 13-17, 1976) entitled “An Engineering Approach to Monte Carlo Analysis”. The staff 
includes P. N. Stevens and T. J. Hoffman of the U.T. Department of Nuclear Engineering and R. W. 
Roussin and D. K. Trubey of RSlC. 

This course is designed specifically for the practicing engineer engaged in shield design and does not 
presume any prior knowledge of Monte Carlo methods. An understanding of the basics of Monte Carlo 
methods is emphasized along with their specialized application to practical shielding problems. The versatile 
Monte Carlo computer code, MORSE, will be described. Workshop sessions are planned to enable 
participants to acquire some practical experience. Acquisition of the correct Monte Carlo code and/or the 
appropriate cross section data for your job will also be discussed. 

Participants need not be familiar with the Monte Carlo method. However, some understanding of 
radiation-transport physics and computer programming (FORTRAN) is desirable. 
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The following topics will be covered: Fundamental Concepts of Monte Carlo; Statistical Uncertainty; 
Evafuation of integrals -Theory and Workshop; Random Walk Simulation and Routine Biasing; Theory 
of Monte Carlo Estimation; Random Walk Simulation-bd Workshop; Monte Carlo Computer Codes: The 
MORSE Computer Code; Source Particle Generation --Workshop; Analysis of Monte Carlo Histories 
Description and Checkout of Complex Geometries; Complex Geometry Shield Mockup-Workshop; 
Computation Time Reduction Techniques; State-of-the-Art Biasing; and Special Topics. 

The fee for the course is $375. Registration deadline is August 20th. Other information may be secured 
from Dr. F. N. Peebles, Dean of Engineering, The University of Tennessee, Knoxville, Tennessee 37916. 
telephone 615-974-532 I. 

SYMPOSIUM ON NEUTRON STANDARDS AND APPLICATIONS 
Announcement has been made of an lnternational Specialists Symposium on Neutron Standards and 

Applications to be held on March 28-31, 1977 at the National Bureau of Standards (NBS) Gaithersburg. 
Maryland. The sponsors include NBS, U.S. Department of Commerce, International Atomic Energy 
Agency, Electric Power Research Institute and the U. S. Energy Research and Development Administration 
divisions of Safety, Standards and Compliance, Physical Research, Magnetic Fusion Energy. and Reactor 
Development and Demonstration. 

The purpose of the symposium is to assess progress in neutron standards, to review applications of 
neutron standards and to establish directions for future work. The last such symposium was held six years 
ago at Argonne National Laboratory. This meeting stimulated increased international activity in neutron 
standards and helped emphasize the fundamental importance of the highest obtainable accuracy. 

Neutron standards, whether primary or secondary, continue to play a significant role in a number of 
technologies. Nearly every cross section measurement made in support of nuclear energy programs is 
measured against a standard which in some instances is known to only modest accuracy. 

Neutron personnel dosimetry has greatly increased in importance as the more stringent health and safety 
standards become more costly to neutron based technologies. For cancer therapy with neutrons, small 
uncertainties in neutron dose might spell the difference between failure and success. Neutron-induced 
radiation damage to fusion system materials is providing new challenges for neutron dosimetry in the higher 
energy ranges. Absolute neutron source strength continues to play a major role in basic science and in 
technology. 

A successful attack on neutron standards problems requires a clear understanding of the range of 
neutron standards applications, the magnitude of standards uncertainties, their importance to technology 
and the techniques likely to lead to increased accuracy. The assurance of coordination of international efforts 
to improve the accuracy of neutron standards also is essential. 

Therefore, the symposium will be of interest to: measurers of applied neutron-data requiring neutron 
standards, the measurements community involved in the improvement in accuracy of neutron primary and 
secondary standards, the community concerned with neutron dosimetry as it relates to health, safety, and 
therapy, and the community involved with measurements of techniques ancillary to neutron standards 
development such as half-lives, mass measurements, foil fabrication, etc. 

The program will in&de such topics as: differential neutron cross section standards, integral cross 
section standards and tests, detectors, apparatus and techniques, standards for neutron energy scales, impact 
of Y -ray data and spectroscopy on neutron standards, absolute flux measurement methods, neutron 
source properties, neutron standards in personnel and medical dosimetry, neutron standards in reactor 
dosimetry, and accuracy objectives for neutron standards. 

NBS will publish the proceedings of this symposium in the NBS Special Publication Series. 
The symposium chairman is Dr. Charles D. Bowman, Chief, Neutron Standards Section of NBS. Dr. 

Horst Liskien, Bureau Central de Mesures Nucleaires, is serving as European secretariat. Dr. Allan D. 
Carlson will serve as symposium secretary. A program committee has been established consisting of C. D. 
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Bowman, NBS (Chairman), M. Bhat, BNL, J. B. Czirr. LLL, F. Gabbard, Univ. of Kentucky, W. 
W. Havens, Columbia Univ.. R. W. Peelle, ORNL, A. B. Smith, ANL, P. G. Young, LASL, and B. R. 
Leonard, Jr., BNW. 

The details of the program are now being planned by the Program Committee which will solicit papers 
by invitation. The Symposium will be open to everyone. For further information, European scientists should 
contact: Dr. Horst 0. Liskien, Central Bureau Voor Nucleaire Metingen, B-2440 Geel Steenweg Naar Retie, 
Belgium. 

Other participants should contact: Dr. Charles D. Bowman or Dr. AlIan D. Carlson, RAD P 8119, 
National Bureau of Standards, Washington, D. C. 20234. 

OTHER UPCOMING MEETINGS 
The following meetings have been noted. 
Seplember 21-25 1976 Second Topical Meeting on the Technology of Controlled Nuclear Fusion. 

Richland, Washington. Contact: L. Schmid, PNL. 
November I4-19. 1976 ANS/AIF International Meeting, Washington, D.C. Contact: ANS. Hinsdale, 

Illinois. 
April 18-22, 1977 5th International Conference on Reactor Shielding, Knoxville, Tennessee. Contact: D. 

K. Trubey, RSIC-ORNL. 
Ocrober 17-21, 1977 IEEE 7th Symposium on Engineering Problems in Fusion Research, Knoxville, 

Tennessee. Contact: M. S. Lubell, ORNL. 

PERSONAL ITEMS 
Martin M. Dresser joined the staff of Science Applications, Inc. 1200 Prospect Street, La Jolla, 

California 92037 on April I, 1976. He wili continue to work in high energy laser and radiation transport 
areas. 

The following changes of address have been received in RSIC: Henry E. Stem, from Marshall Space 
Flight Center to Redstone Arsenal, Huntsville, Alabama; John E. Michales, from IPD District Manager in 
San Jose to IPD Director, 1006 Pepper Ave., Sunnyvale, California 94087. 

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

.4$, ‘3 k I4 

CCC-209B/ DOT III 
This CDC CYBER 73 version of the two-dimensional discrete ordinates radiation transport code was 

updated to include SORREL, an auxiliary routine which generates a 2-D power distribution for DOT x-y, 
r-0, and r-z calculations, SORREL was contributed by Babcock and Wilcox Co., Lynchburg, Virginia. 
Reference: Informal notes by J. T. West. FORTRAN IV, CDC CYBER-73. 
CCC-2661 ONETRAN 

The 1BM 360 and the CDC 7600 versions of this one-dimensional multigroup discrete ordinates finite 
element transport code were updated to correct errors called to RSIC attention by the Los Alamos Scientific 
Laboratory contributors. Interested persons may request a list of the corrections from RSIC. The lBM 360 
version was further updated to correct one character in Subroutine IFOUT. The 4th card before statement 
number I I6 in IFOUT as corrected reads: 
CALL REED(O,KAF+((G-I)*MM-t-M-l)*LNAF,AF,LNAF,I). 
CCC279/RAFFLE 

This general Purpose Monte Carlo code with mixed zone geometry option was contributed by Aerojet 
Nuclear Co., ldaho Falls, Idaho. References: ANCR-1022 and ANCR-1206. FORTRAN lV and Assembler 
Language, IBM 360. 
CCC-281/MUSCAT 

This code for calculation of view factors for incident scattered neutron currents in truncated concentric 
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spheres, concentric circular cylinders and cylinders was contributed by General Atomic, San Diego, 
and NEA Computer Programme Library, lspra (Varese), Italy. Reference GAMD-6775 . FORTRAN IV: 
IBM 3601370. 
CCC-282/SNOW 

This program for solving a two-dimensional multigroup transport equation by SN method, plane and 
cylindrical geometry, isotropic and anisotropic scattering was contributed by Karlsruhe Nuclear Research 
Center, Karlsruhe, Germany, and NEA Computer Program Library, Ispra, Italy. Reference: EURFNR-1130 
(July 1973). FORTRAN IV and Assembler Language; IBM 360. 
PSR63/AMPX-I 

Both versions, IBM 360(A) and CDC compatible (B), df this modular code system for generating 
coupled multigroup neutron-gamma-ray libraries from ENDF/B were updated to correct statement 90, 
INGATE subroutine, LAPHANGAS Module. This card as corrected reads: 

ESIS QUESTIONNAIRE FOR TRIPOLI WORKSHOP 
Carlo Ponti of the European Shielding Information Service (ESIS), EURATOM, Ispra, Italy is 

circulating a questionnaire preceding the Seminar-Workshop on the Monte Carlo code TRIPOLI to be held 
in lspra, October 18-19, 1976. He plans to set up a table of comparisons of the main features of the several 
Monte Carlo codes now in use in the shielding community. If you wish your Monte Carlo code included in 
the tabulation, answer the following questions and mail them immediately to C. Ponti, Esis, EURATOM 
CCR lspra (Varese), Italy. Head your response with name of code, version, origin, references, and name of 
person responding. 

I. Treatment of the nuclear data: (a) If the code reads multigroup xs data, omit this point 
and go to (b); otherwise (1) Specify structure and characteristics of basic data library 
processed by the code; (2) Which nuclear reactions are taken into account and in which 
approximation (isotropic, P,,.... ) (elastic scattering, inelastic scattering, (n, 2n), fission. 
others), (b) Which probability distribution is selected by the code to represent a 
non-uniform angular distribution? 
2. Which geometry may be dealt with by the code? How is it possible to check that the 

geometry description is correct? 
3. Which source distribution (VS. space and energy) may be handled by the code? 
4. Are ‘albedo” options available? 
5. Variance reducing techniques-is the code ready to accept the description of an 

importance function? In which form? Which techniques are provided (Russian Roulette. 
Splitting, Exponential transform, Source energy biasing, Slowing down biasing. Others)? 

6. How is the diffusion of thermal neutrons taken into account? 
7. May photon transport be dealt with? 
8. Output of the code (specify what is standard and what depends on the version of the 

code applied or on auxiliary packages). 
9. Was the code primarily designed for shielding calculations (Other applications: 

criticality calculations, adjoint problems, time dependent problems, others)? 
10. Machine requirements and operating information: storage needed, number of tapes 

needed, programming languages, overlay ,structure, graphical output, execution time 
control, and restart procedure. 

l I I Related and auxiliary programs. 






















