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Kites rise against, not with the wind. No man has ever worked his passage 
anywhere in a dead calm. . . John Neal 

RSIC FY 1979 USER STATISTICS 

RSIC user statistics show an increasing number of activities for the period October 1, 1978 - September 
30, 1979 over the prior year. Information dissemination activities were as follows. 

A total of 3452 separate letters/telephone calls (about 13.8 each working day) requesting a variety of 
products and services (X623 total) were processed during FY 1979. In addition to advisory, trouble-shooting, 
and other problem-solving communications with the user community, RSIC shipped 994 code and data 
packages. 

On an average, the following dissemination of activities took pIace each working day: 

4.0 code/data packages were shipped to requesters. 

IO.1 shielding documents (RSIC reports, handbooks, code and data documentation in addition to those 
included in above packages) were mailed. 

20.2 responses to inquiries for information; citing possible solutions to problems; recommendations of 
calculational methods, computer codes, nuclear data sets, or literature specimens for study; 
troubleshooting problems when requester had difficulties using RSIC materials; and miscellaneous 
consultation and advising services. 

0.2 special retrospective searches. 

34.5 total of separate activities required daily to satisfy the 3452 letters of request. 

In addition to the above daily activities, the following special products or services were given. 
The RSIC Newsletter was mailed each month to a peak of 1639 people. Maintenance of the RSIC-user 

directory resulted in 957 changes during the year. 
A total of 96 people (31 foreigners) came for an orientation visit and/or to use the Center’s facilities 

during the year, ’ 
The increasing/decreasing workload over the last three years may be seen in the following comparison 

table. 

Total Requests Received 
Average/ Working Day 
Activities Performed to Satisfy Requests 
Average Activities/ Working Day 
Increase] Decrease Over Prior Year’s Activities 

FY 77 FY Ey79 

3305 2911 3452 
13.2 11.6 13.8 
867 1 7604 8623 
34.5 30.4 34.5 

+9.0% -12% $13.0% 

MONTE CARLO SEMINAR WORKSHOP SET FOR WEEK OF APRIL X-25,1980. 

IF YOU CHANGE YOUH ADDRESS, please notify us imcluding Building and Room No. where needed). ThirdClassh4ail 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. 



ANS RPCS DIVISION BEST PAPER AWARD ANNOUNCED 

The ANS Radiation Protection and Shielding Division’s Honors and Awards Committee has completed 
its selection process for the winner of the award for the best paper presented at the June 1979 ANS Annual 
Meeting, held in Atlanta. Candidate papers, selected by the Division’s Program Committee for furthe; 
consideration upon presentation at the meeting, were judged on the basis of technical content, presentation, 
and relevance. The three papers considered were: Ex!.wwl Gamma Dasimerry in Ihe Light qj-/CRP-26, by 
A. R. Jones (AECL) and R. Marsolais (Univ. of BC); Shielding Culcularions,{or Ihe TFTR Neutral-Beam 

Iniecrors, by R. T. Santoro, R. A. Liliie, R. G, Alsmiller, Jr., and J. M. Barnes (ORNL); and Radiation 
Source Cenlral Programs at EPRI, by, R. A. Shaw (EPRI). A $100 prize and certificates will be presented to 
the winners, Santoro, Lillie, Alsmiiler, and Barnes, for their paper on shielding calculations, at the ANS 
Winter Meeting in San Francisco this November. 

ERROR NOTED IN ADDRESS FOR CHEMICAL RUBBER COMPANY 

The September 1979 RSIC Newsletter, in a book review for the Handbook qf Radialion Measurement 
ond Profeclion, listed an incorrect address for the publisher. The correct address should be: CRC Press, 
2000 Northwest 24th St., Boca Raton, Florida 33431. 

REVIEW ON CALCULATIONAL TECHNIQUES IN SHIELDING AND DOSIMETRY COURSE 

V. Sundara Raman, Safety Research Laboratory, Reactor Research Centre, Kalpakkam, India, 
prepared the following review on the Erice course, “Calculational Techniques in Shielding and Dosimetry,” 
held in Erice, Sicily (Italy) October 25November 3, 1978. His review was published in the April 1979 ESIS 
Newsletter. 

The international School of Radiation Damage and Protection conducted its second course on “The Use of 
Computers in Health Physics: Calculational Techniques in Shielding and Dosimetry” at the “Ettore Majorana,” the 
International Centre for Scientific Culture, for 10 days. Forty-six persons from different parts of the world participated. 
Various topics such as radiation transport, cascade phenomena in matter, ‘shielding and activation spectrum analysis 
were covered in 27 lectures with special emphasis on the use of computer codes for solving the pertinent problems. As it 
would be difficult to discuss each lecture individually, a general review alone is given, leaving the reader to refer for 
details to the Proceedings which will be made available. Interested persons may contact W. R. Nelson (SLAC. USA; 
Director of the course) or A. Rindi (Erice; Director of the School). 

A keynote lecture by G. Stevenson (CERN, Geneva) stressed the idea that the important person involved with the 
computer program is the user without whom program writing becomes mere self-gratification. Very often, the user of the 
program turns out to be a person who knows little about computer techniques or, the user and the author belong to 
different fields, which introduces a large communication gap. The user should know which code is best suited for his 
problem, for there is a wide range of codes available. The programs used in the fields of shielding or radiation protection 
are voluminous, leading to a high probability of error. Many effects cause the output to be in error, for example, fake 
input data, the wrong algorithm giving rise to “round-off’ errors, an insufficient number of iterations or convergence 
criteria or an inadequate number of events in a Monte Carlo code. Among the factors listed above, the errors arising out 
of the input data cannot be guarded against. It is the responsibility of the user to verify them by checks and cross checks. 
Finally, the correctness of the solution must be checked by repeated tests of the program against detailed physical 
measuremet&. It is in this context that the user and the author have a chance for interaction, and a course like the 
present one brings both together. 

The main topics treated in the course may be classified as follows. 

Low Energy Neutron-Photon Transport 
W. Engle (ORNL, USA) elaborated the method of discrete ordinates for the low energy (< 20 MeV) neutron-photon 

transport. ANISN and DOT ate the offsprings of a long generation of SW codes. ANISN, though one dimensional, has 
secured a unique place in the shielding domain. The disadvantage that it cannot handle complex geometries is overcome 
by its capabilities of running in adjoint mode in generating scoring functions for coupled Monte Carlo-& calculations 
and importance functions for Monte Carlo biasing. In addition, the code performs activity calculations, concentration 
search, zone width, or buckling searches. ANISN has another important feature: it has options which allow collapsing a 
fine-group to a broad-group set of cross sections. The cross section libraries containing about loo-150 groups are too 
large to be handled in some cases, e.g., in 2-D or 3-D calculations. With changes in the specified weighting option 
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parameters, the code reproduces a broad-group set from a fine-group library by averaging the data over the appropriate 
energy limits and over specific regions. The collapsing can be done by using a spatially dependent flux spectrum or 
infinite homogeneous medium flux spectrum. ANISN, however, sufFers from the inherent defect of giving out negative 
fluxes. This may be due to the large cross-section value or large spatial mesh width or when sources and cross sections 
become negative. Different flux models and weighted difference models with or without “fix-ups” have been used so far 
to eliminate the above defect. DOT is an extended version of ANISN in 2 dimensions. Apart from the fact that it 
occupies a large computer memory and time, it is amenable to the “Ray effect. ” Use of the first collision fluxes and large 
numbers of angular quadrature are the remedies suggested for its removal. 

The method of Monte Carlo in the low energy neutron-photon transport was treated by T. Gabriel (ORNL, USA) 
with illustrations from the well known code MORSE. The various sampling procedures-basic sampling rejection 
techniques, importance sampling and sampling from a joint function-and the Monte Carlo estimation of the particle 
flux were dealt with. MORSE is a powerful tool to handle complex geometries and therefore widely used in shielding 
problems. Specific fields in which MORSE has been used-fusion reactor shielding, accelerator breeder design, high 
energy nuclear instrumentation and accelerator beam stop activation-were discussed. It was interesting to note that 
ANISN, DOT, and MORSE have been effectively combined for the use of fast reactor shielding calculations. 

C. Pontc (ESIS, Ispra) gave a descriptive lecture on approximate methods in reactor shielding calculations. They are 
non-rigorous methods involving simplified assumptions; nevertheless, they yield satisfactory results with less computing 
time, The gamma flux distribution in any medium can be derived from the knowledge of the buildup factors. This 
principle is used in the code MERCURE. Diffusion and removal diffusion theories have been effectively combined to 
yield a suitable approximation for the calculation of neutron transport in hydrogeneous shields of one- and 
two-dimensional geometries. SABINE deaicts this method. 

There was one lecture on the multigroup cross-sections processing at ORNL, featuring the various cross-section 
libraries and the computer codes required for their processing. 

Electto Magnetic Cascade 
K. O’Brien (Environmental Measuremtnt Lab., New York) gave detailed lectures on the physics of radiation 

transport and of electromagnetic cascades. High energy charged particles (of the order of few GeV) are now used for 
medical treatment and for basic research. The particles while penetrating into the matter radiate photons of comparable 
energy. These photons create particles of opposite sign (electron positron pair) and finally we end up with photons and 
electrons in a shower or “cascade.” BremsstrahIung and pair production are the main processes of shower formation. He 
reviewed the earlier approximate methods by Rossi and Greisen. They are adequate for some purposes in light media, 
but fail completely in higher atomic number materials, because of the role played by the energy-dependent cross sections 
and multiple scattering of the electrons. The Monte Carlo method has proved its worth in this field, accounting for all 
the important processes involved and permitting the solution of multi-media and three-dimensional geometries. He 
described his code, ESRO and its applications in electron dosimetry. 

W. R. Ntlson (SLAC, USA) illustrated his code EGS (Electron-Gamma Shower) and its applications. This is an 
analog Monte Carlo code, simulating electron-photon shower. In an attempt to design high energy particle detectors, no 
variance reduction techniques have been used in this code. This results in the increase in the computer time enormously: 
but fluctuations in the Monte Carlo results truly represent the real-life fluctuations. This is in contrast to radiation 
shielding type fluctuations where statistical variance is of importance. EGS has the advantage that it has been written in 
an extended FORTRAN language, known as MORTRAN. This gives a good amount of flexibility for the user to 
interact with the code. Further, there is freedom for the user to set the code running in FORTRAN language, in case the 
user desires not to learn a new language. 

That EGS is of txtensive use to accelerator engineers and radiation protection physicists was amplified by H. Dinter 
(DESY, FRG) in his lectures. It was observed that the results obtained by EGS agree reasonably well with the measured 
values. 

AEGIS, a program to calculate the average behavior of the electromagnetic showers, was treated by Van Gin&en 
(Fermilab, USA). This code also uses the Monte Carlo method but with a biasing technique. It is mainly written for the 
calculation of the energy deposition by the EM cascade and finds its applications in determining the radiobiological dose, 
heating effects, and radiation damage. 

The phenomenology of hadronic cascades was introduced by T. W. Armstrong (Science Applications, USA), The 
Monte Carlo method is widely used in this area. The FLUKA, KASPRO, CASIM and HETC programs were discussed 
in the course. 

ANISN, DOT, MORSE, MERCURE, SABINE, EGS, FLUKA-TRANKA, CASIM, and HETC code 
packages are available from RSIC. ESRO, AEGIS, and KASPRO are not yet included in the RSIC code 
collections. 
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Unfolding Technique 
J. T. Routti (Hclainki University of Technology, Finland) gave two lectures on unfolding techniques for activation 

detector analysis and on activation detectors for neutron spectrum measurements. He critically reviewed the different 
procedures adopted for the solution of unfolding equations: viz., functional representations, ortbonormal expansions and 
least-squares expansion methods, Unfortunately, these methods are based upon some assumptions about the type of 
kernel (response functions of the detector device) or on some a-priori knowledge about the spectrum, etc. This has 
resulted in a number of unfolding codes for different applications. Some codes are written for specific applications, while 
some are flexible enough to be extended to different problems. This necessitates a general comparison of the suitability 
of various unfolding codes for different applications. So far, only a few comparisons of the available codes for reactor 
neutron spectroscopy have been made. Such a study has revealed that computer codes like SAND II, SPECTRA, and 
CRYSTAL BALL are suitable for the usual reactor applications. FERDOR is a useful tool in cases where the number of 
measured activities is equal to or greater than the number of energy bins. Real problems may arise when the response 
functions do not properly cover the whole energy range. Therefore, “an unfolding code should never be used as a black 
box.” Even in this field, the user should carefully select his code to suit the problem at hand. 

T. K. Nakamura (University of Tokyo, Japan) gave lectures on Bremsstrahlung spectrum analysis by activation 
method and application of activation spectrum analysis method to shielding. LYRA, DIBRE, REFUM, TAURUS, and 
SAND were the computer codes described in detail. 

There were two lectures-one on the Radiation Shielding Information Center /by 7. Gabriel, ORNL) and the other 
on the European Shielding lnformation Service (by C. Ponti). 

SAND II, SPECTRA, and CRYSTAL BALL are packaged in RSIC, LYRA, DIBRE, REFUM, and 
TAURUS are not. 

CERN Workshop 
The notable feature of this school was to hold a special workshop at CERN, Geneva (6-8, November 19781, in 

which many computer codes were presented for demonstration purposes. Participants were able to run the computer 
codes on specified benchmark problems and then problems of their own choice. All the results thus obtained from 
different codes for various problems were later discussed in detail, in a joint session, illustrating the various possibilities 
of the different codes. 

The real.success of the CERN Workshop was clearly seen: the people were working with the computer till midnight! 
However, it may be pointed out that the workshop might have been for a longer period, since the participants couid not. 
in the limited time, run more than two or three codes, nor could they efficiently interact with the moderators. 
Furthermore, computer codes like ANISN and DOT were not available at CERN, nor were there many ctoss-section 
libraries available for use. 

It was wise on the part of the authorities to arrange for a visit to the CERN 400 GeV accefcrator. Participants really 
wondered which code they could choose for shielding calculations of such a massive accelerator! 

NRPB REPORTS ON SAFETY TESTING OF RADIOACTIVE CONSUMER PRODUCTS 

In 1976 the National Radiological Protection Board (Harwell, England) established a laboratory for 
testing consumer products containing radioactive materials. The work of the laboratory is described in a 
report published recently+ 

Experimental appraisal and measurement play a substantial role in the development both of a coherent 
philosophy on the safety of consumer products and rational radiological protection standards. At the NRPB, 
tests have been designed to simulate credible and extreme abuse and mishandling of products and include 
burning, freezing, puncturing, immersion in water, vibrating and dropping from a height of IO meters. Each 
type of product is assigned an individual test program which may then be modified in the Light of experience. 

The types of consumer product which have received most attention have been ionisation chamber smoke 
detectors and liquid crystal digital watches containing gaseous tritium light sources; the results obtained on 
these two types of devices are the main subject of this report, 

Most of the smoke detectors performed entirely satisfactorily in the mechanical tests, although there 
were some shortcomings in construction and in the cutting and mounting of the radiation sources. The fire 
tests-carried out at 600”C-produced the most interesting results, ahd several problems of materials 
incompatibility leading to leakage of radioactivity in excess of the limit specified in the standard were 

’ identified and solved. 
Liquid crystal watches aLo performed creditably under the Board’s test programs, although 

shortcomings in construction were initially relatively common. The main problem concerned the gaseous 
tritium light sources rather than the watches themselves. The heed for stricter quality control during 
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manufacture, and monitoring with regard to release of activity, were particularly evident. 
A feature of this work has been the willingness of manufacturers to undertake the necessary 

modifications as a result of the Board’s findings. Products are submitted for testing at the prototype stage. 
For further information and/or a copy of the report, NRPB-R85, “The Raiological Testing of’consumer 
Products: 1976-78,” by B. T. Wilkins and D. W. Dixon, contact the Information Officer, National 
Radiological Protection Board, Harwell, Didcot, Oxon OX1 1 ORQ, United Kingdom. 

NRC STANDARD AND REGULATORY GUIDES RECENTLY ISSUED 

We call attention to the availability of the following new publications. 

ANSI/IEEE Std. 680-1978-Techniques for Determination of Germanium Semiconductor Detector 
Gamma-Ray Efficiency Using a Standard Marinelli (Reentrant) Beaker Geometry (new standard). Order 
from IEEE, $5.50. 

NRC Guide 3.34-Assumptions Used for Evaluating the Potential Radiological Consequences of Accidental 
Nuclear Criticality in a Uranium Fuel Fabrication Plant (Revision I). 

NRC Guide 3.35-Assumptions Used for Evaluating the Potential Radiological Consequences of Accidental 
Nuclear Criticality in a Plutonium Processing and Fuel Fabrication Plant (Revision 1). 

BRITISH STANDARD: ISO4037: 1979-X and y Reference Radiations for Calibrating Dosemeters and 
Dose Ratemeters and for Determining Their Response as a Function of Photon Energy. For price and 
availability, contact BSI Sales Dept., Newton House, 101 Pentonville, Rd., London, Nl 9ND, England. 

New NBS Publications: N542-“Classification of Sealed Radioactive Sources,” and N433.1, “Safe Design 
and Use of Self-Contained, Dry Source Storage Gamma Irradiators (Category I)” are standards developed 
by Committee N43, Chairman, E. H. Eisenhower. They are available from the U.S. Dept. of Commerce, 
NationaI Bureau of Standards, Washington, D.C. 20243. 

ORAU COURSES ANNOUNCED 

Oak Ridge Associated Universities will present the following courses in Oak Ridge, Tennessee; Basic 
Use of Radionuclides in Research, December 3-14, 1979, and July 21-August 1, 1980 (fee: $1100); Infernal 
Dosimelry for Fixed Nuclear Facilities, November 53, 1979 (fee: $550); and Applied Health Physics, 
September 10actober 12, 1979 (fee: $2250), and May 19-June 20, 1980 (fee: $2500). For more information, 
contact ORAU, Registrar, Professional Training, P. 0. Box 117, Oak Ridge, TN 37830; phone 615-576-3434, 

NOVEMBER CONFERENCE EXPLORES ENERGY FROM WASTE POTENTIAL 

Canada’s energy from waste potential - and the extensive EFW development that is likely to take place 
over the next ten years - are the subjects of a unique conference to be held at the Park Plaza Hotel in 
Toronto, November 21-22, 1979. 

“ENERGY FROM WASTE: A Decade of Development” will explore all aspects of generating energy 
from municipal, industrial, biomass and thermal wastes. It will provide both companies and municipal and 
regional governments with the information they will need to get in on the ground floor of EFW 
development. Included will be an examination of the five key factors for viability of an energy from waste 
development: secure waste supplies, technology, ownership/management/operations structure, markets for 
energy products produced, and overall economics. More than 20 expert speakers from Canada and the 
United States will provide case histories and other practical information on existing energy from waste 
installations throughout the world and explore the critical relationship between EFW and spiralling costs for 
both energy and landfill. 

Registration information is available from Mary Schmieder, Canlnfo Communications Limited, 1450 
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Don Mills Road, Don Mills, Ontario M3B 2X7, Canada, (416) 445-7101. 

PERSONAL MENTION 

Kaye D. Lathrop, Los Alamos Scientific Laboratory staff member since 1962, head of the Computer 
Sciences and Services (C) Division since 1978, has recently been appointed LASL Associate Director for 
Engineering Sciences. 

Thomas D. Murphy was recently appointed Chief, Radiological Assessment Branch, Division of Site, 
Safety, and Environmental Analysid, Office of Nuclear Reactor Regulations (NRR), Nuclear Regulatory 
Commission. He replaces W. E. Kreger who is now Assistant Director, Site Analysis, DSE/NRC. 

ESIS-RSIC COLLABORATION 

Elena Caglioti, a staff member of the European Shielding lnformation Service at EURATOM Joint 
Research Center, Ispra, Italy, is currently on a four-week assignment with RSfC. She is working on 
cross-section processing of the ENDF/B dosimetry files and examining the concept of including 
Bremsstrahlung production for high-energy photon interactions. 

VISITORS TO EPIC 

The following persons came for an orientation visit and/or to use EPIC facilities during the month of 
September: Donald T. Berry, Sandia Laboratories, Albuquerque, NM; G. Caglioti, Politechnico di Milano. 
Italy; Huan Tong Chen and Min-Fong Su, INER, Taiwan, Republic of China; Roy R. Culp and T. Michael 
Flanders, University of Arkansas, Fayetteville; Manfred Heindler, McMaster University, Ontario, Canada; 
J. David Irish and Augustine C. Mao, Atomic Energy of Canada, LTD, Chalk River, Canada; Subrata 
Nath, Texas A & M, College Station, TX; Thomas D. Smith, ORNL, Oak Ridge, TN; Mary Audeen 
Walters, Battelle Columbus Laboratories, Columbus, Ohio; and Michael Weber. NUKEM, Hanau, and 
Bayer AG, Leverkusen, F. R. Germany. 

CHANGES OF ADDRESS 

The following address,changes have been noted: Morgan Libby from Combustion Engineering 10 
General Electric Co., Sunnyvale, CA; B. R, Wienke from LASL to MRC, Los Alamos, NM; Eugene 
Normand from Sargent and Luridy IO Puget Sound Power & Light, Bellevue, WA; Doug R. Wenzel.from 
Allied Chemical Corp. fo EXXON Nuclear Idaho, ldaho Falls, ID; Yine-Ping Ting.fram NUS Corp. IU 
Oregon State University Radiation Center, Corvallis, OR; and Mohamed Abdou.fiam Georgia Inst. of 
Technology lo Argoni; National Labdratory, Argonne, IL: The Institut fuer 
Naturwissenschaftlich-Technische Trendanalysen (INT) has .a new mailing address: Appelsgarten 2, 5350 
Euskirchen, West Germany. 

CHANGES IN THE COMPUTER CODE COLLECTION 

The following changes were made in September. 

CCC-217/ORIGEN-79 
The ORIGEN (isotope generation and depletion; matrix exponential method) code series development 

within the Chemical Technology Division of the Oak Ridge National Laboratocy has resulted in a 
newly-frozen code package, designated by RSIC as ORIGEN-79 to differentiate from the earlier packaged 
model. The new version offers several improvements including the capability for variable dimensioning 
(making use bf larger libraries possible), more ihorough input instruc\ions and more liberal output 
possibilities, object time format statement allowing for numbers like milhons of years to be used, large 
numbers are put out in E-format while smail numberi are presented with more accuracy, and provision is 
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made for more general blending options. Requesters of the new package are reminded of the availability of 
data libraries based on ENDFiB-IV packaged in RSIC as DLC-38/ORYX-E, ORIGEN Yields and Cross 
Sections, Nuclear Transmutation and Decay Data. Reference: ORNL-4628 and ORIGEN-79 Notes. 
FORTRAN IV; IBM 360. 

CCC-254/ ANISN-ORNL 
The CDC version (C) of the multigroup one-dimensional discrete ordinates transport code package with 

anisotropic scattering was extended to include a sample problem for AWNL, an auxiliary code to calculate 
the adjoint weighted neutron lifetime. AWNL and the sample problem were contributed by Ecole. 
Polytechnique Federale, Lausanne, Switzerland. FORTRAN IV; CDC 6600/7600. 

CCC-327/ PHOEL-2 
PHOEL, a Monte Carlo calculation of initial energy of photoelectrons and Compton electrons 

produced by photons in water, has been replaced by a newly frozen version, which has been designated 
PHOEL-2 by the ORNL contributors. PHOEL was written specifically to provide a source term for a Monte 
Carlo electron energy degradation and transport code for liquid water being used to study the relative 
biological effectiveness (RBE) of low-LET radiation at low doses. The new version (PHOEL-2) differs from 
the old by (1) employing a more realistic handling of the photoelectric cross section as a function of energy, 
(2) compiling electron spectra instead of storing the energies of every electron produced, (3) eliminating some 
former input restrictions and (4) using a different random number generator, PHOEL-2 does not treat pair 
production, which should be included for water at photon energies above about 2000 keV. Both PHOEL and 
PHOEL-2 were contributions of the Oak Ridge National Laboratory. Reference: ORNL/TM-6954. 
FORTRAN IV; IBM 360. 

CCC-343/LEOPARD 
The spectrum-dependent non-spatial fuel depletion code was contributed by Electric Power Research 

Inst., Palo Alto, Ca, and Westinghouse Electric Corp., Pittsburgh, PA. The data libraries included in the 
package were generated from ENDFiB-IV by Battelle Pacific Northwest Laboratories. LEOPARD 
determines fast and thermal neutron spectra, using only basic geometry and temperature data. The code 
optionally computes fuel depletion effects for a dimensionless reactor and recomputes the spectra before each 
discrete burnup step. References: WCAP-3269-26 and EPRI 221. FORTRAN IV; CDC. 

CCG344/LASER 
The one-dimensional, multi-energy, lattice-cell program based on MUFT and THERMOS was 

contributed by Electric Power Research Institute, Palo Alto, CA and Westinghouse Electric Corp., 
Pittsburgh, PA. Conversion from CDC to IBM was performed by the Tennessee Valley Authority, 
Chattanooga, TN, and the data libraries were generated from ENDFiB-IV by Battelle Pacific Northwest 
Laboratories. LASER is based on modified versions of the slowing-down program MUFT and the 
thermalization transport theory program, THERMOS, and performs a calculation of the neutron spectrum 
in a uniform lattice made up of cylindrical rods, cladding, and surrounding moderator. A burnup calculation 
for the lattice is performed, and the spatial distribution of burnup within the fuel rods is explicitly calculated. 
References: EPRI 221, WCAP-6073, WCAP-6069. FORTRAN IV; IBM 360. 

CCC-352/ RASPA 
RASPA, designed to calculate buildup, decay, and burnup of fissionable isotopes and their fission 

products, was contributed by INTERATOM, Bensberg, Federal Republic of Germany, through the OECD 
NEA Data Bank, Gif-sur-Yvette, France. It calculates the concentrations of all isotopes for any desired 
moment in time, and from this calculates both the activity and the decay heat production rate and the 
gamma-ray source spectrum. In addition, the total burnup, the production density, and burnup values of the 
fissionable isotope are calculated. Routines are available for the calculation of the integral relative decay heat 
production, the proportionate collection of decay heat rate, the performance of error analysis using the 
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Monte Carlo technique, and the plotting of the results on the Calcomp microfilm plotter. References: 
ITB-76.08, OLS-79-241. FORTRAN IV; CDC 7600. 

CCC-3541 ACRO 
ACRO, a calculation of internal exposure doses resulting from acute or chronic inhalation and oral 

ingestion of radionuclidcs was contributed by Tokai Works, Power Reactor and Nuclear Fuel Development 
Corporation, Tokai, Ibaraki, Japan. The International Commission on Radiation Protection (ICRP) Task 
Force Lung Model (TFLM) was used as the inhalation model in ACRO, and a simple one-compartment 
model was used as the ingestion model. This model is effective for cases involving long-term continuous 
ingestion, A number of metabolic models have been proposed for the evaluation of internal exposure. 
Reference: PNCT 841-78-01. FORTRAN IV; IBM 360. 

PSR-1 l8/NJOY-79 
A new version of this code system for producing pointwise and multigroup neutron and photon cross 

sections from ENDF/B-IV and ENDFiB-V evaluated nuclear data was contributed by Los Alamos 
Scientific Laboratory, New Mexico. This new code package, designated by RSIC as NJOY-79 to 
differentiate from that originally packaged, features an improved thermal treatment and increased accuracy 
for the discrete scattering matrices and weight function in GROUPR. Several errors have been corrected, 
and the machine compatibility of the coding has been improved, A few changes to the input instructions 
were necessary, and the test problem results are different for some calculations. A microfiche showing new 
input and output is included in each package. The new thermal treatment is based on the use of discrete 
angles rather than Legendre componenti. Short-collision-time approximation is used to extend inelastic 
scattering to high energy and momentum transfers. Reference: LA-7584-M (ENDF-272) and addendum. 
FORTRAN IV; CDC. 

SCALE-04/ SUPERDAN 
The SUPERDAN code package was extended to include a TOSBAC-5600 (B) version, contributed by 

Japan Nuclear Fuel Co. Ltd., Kanagawa-ken, Japan. The code system is designed for calculating the 
Dancoff factor of spheres, cylinders, and slabs for use in the determination of flux reduction in resonance 
integral calculations. The original code, written for the IBM 360/370 computer, was contributed by the 
UCND Computer Sciences Division at Oak Ridge National Laboratory. Reference: 
ORNL/NUREG/CSD/TM’-2. FORTRAN IV; IBM 360/370 and TOSBAC-5600. 

CHANGES IN THE DATA LIBRARY COLLECTION 

The following changes were made in September. 

DLC-54/ LAFPX-E 
The data package of 154-neutron-group cross sections for fission products generated with NJOY from 

ENDF/B-IV was updated to correct two errors called to RSIC attention by Dan Wessol of EG & G, Idaho 
and William B. Wilson, LASL. Details of the corrections or the complete data package may be requested 
from RSIC. FORTRAN IV; CDC. 

DLC-67/ PUCOR 
A data compilation, 84-neutron-group cross sections for uranium-plutonium cycle PWR and BWR 

models, was contributed by the Chemical Technology Divisiqn, Oak Ridge National Laboratory, Data are 
provided for 24 actinide, structural, moderator, and poison materials as well as I80 fission products. The 
data are in AMPX master library format and require modules from PSR-63/AMPX-11 or PSR-I 171 MARS 
for utilization of the cross sections. Reference: O@L/TM-6051. IBM 360191. 
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SEPTEMBER ACCESSION OF LITERATURE 

The following literature cited has been ordered for review, and that selected as suitable will be placed in 
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may generally be obtained from the author or from a documentation center such as the National Technical 
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1978, UKAEA, Winfrith. Atomic Energy 
Establishment 
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