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"Such things and deeds as are not wr<tten down are covered with darkness, 
and given over to the sepuZchre of ob2ivion."....~van Bunin 

RARE EARTHS IN SHIELDINGMATERIAL? 

There have been several cases of rare earths being added to shielding 
materials which has come to our attention recently. The rationale seems 
to be that rare earths will suppress the thermal neutron flux density. 
With the large cross sections available, this is surely the case, but this 
is of little merit if the capture gamma-rays are increased. The important 
question is generally, 
spectra?" 

"Where do the neutrons go and what is the capture 
There is no point, for example, in replacing a 2.2 MeV gamma-ray 

from hydrogen with the following gamma-rays from Gd: 1.,2 of 1-2 MeV, 
1.0 of 2-3 MeV, 0.2 of 3-5 MeV, and 0.3 of 5-7 MeV. If one replaces an 
iron capture, however, the source of 7.9 MeV gamma-rays might be reduced a 
factor of 100 although again the softer gamma-rays would be increased. 

If someone has made a careful analysis and justified the adding of 
rare earths, we would like to know of it. 

SPACE-ACCELERATOR SHIELDING 
BIBLIOGRAPHY REISSUED 

The revised "Bibliography, Subject Index, and Author Index of the 
Literature Examined by the Radiation Shielding Information Center - Space 
and Accelerator Shielding", ORNL-RSIC-ll(R ev.1) has recently been sent to 
those on the RSIC space - accelerator distribution list. It is available 
to others upon request. 

HUNTSVILLE SEMINAR-WORKSHOP 

A lecture series - workshop on codes related to nuclear rocket 
shielding was held on December 4-8, 1967, at the NASA Marshall Space Flight Center 
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Huntsville, Alabama. The code development work, and the seminar workshop, were 
done by personnel from the Westinghouse Astronuclear Laboratory, Pittsburgh, Pa. 
Mary Ann Capo, Richard Disney, Richard Saltesz, and Tom Jordan were on the teach- 
ing team, Henry Stern of NASA/M%% coordinated the seminar-workshop. 

Under the title of "Synthesis of Calculational Methods for the Design and 
Analysis of Radiation Shields for Nuclear Rocket Systems," 9 volumes (WANL-PR 
(L&)-010) were written describing the computer codes: POINT, TAPAT, KAP-V, TIC- 
TOC-TOE, ODD-K, NAGS, DAFT, and FASTER. A sample problem and input and output 
for each of the codes are described in WANL-PR(LL)-014, Volumes I-M. Several 
calculational methods are considered in the code development: point kernel in- 
tegration, diffusion theory, discrete ordinates, and monte carlo techniques. 
Thirty-four people from 13 different installations attended. Juanita Brown and 
Betty F. Maskewitz participated in the seminar-workshop and are currently in 
the process of checking out at ORNL and packaging the codes. An announcement 
of availability will be made in the near future. 

PERSONAL ITEMS 

When we know of personal items of interest to the shielding community, we 
would like to mention them here. AS a start, we would like to report that 
Martin Leimdorfer has recently opened an European subsidiary of MAGI in 
Stockholm called Industri-Matematik AB(IM). Arne Bergstrom has taken Martin's 
position at the Research Institute of the Swedish National Defense. 

We also would like to mention that Keith Penny has returned to the Neutron 
Physics Division at ORNL. 

Francis Clark has recently left RSIC to join the Instrumentation and Controls 
Division of ORNL. 

HAPPYNEW YEAR ! 

We of the RSIC staff want to wish our readers a pleasant and rewarding 
New Year. We have enjoyed a profitable year of information exchange and request 
our readers to continue this fine cooperation by sending their shielding informa- 
tion to us. 

Starting off the new year, we have the first newsletter typed by our new 
secretary, Miss Patti Callaghan. The RSIC staff is grateful to Mrs. Jewel1 Ellis 
who got out each newsletter without fail for three years and who now is in the 
Analytical Chemistry Division of ORNL-. 

DECEMBER ACCESSION LIST OF LITERATURE 

The RSIC is now aware of the literature cited in the following list. This 
literature has either been obtained by RSIC or has been placed on order. When 
received, this material will be examined and assigned to various files if suit- 
able for our information system. The accession list is divided into, three fields 
of (1) reactor and weapons shielding, (2) space and accelerator shielding, and 
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(3) shielding computer codes. These titles are announced before pro- 
cessing and indexing so that there will be no delay and can serve as a 
prompt announcement of current literature. 

RSIC is not a documentation center. Copies of the literature cited 
must generally be obtained from the author or from a documentation center 
Such as the Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Virginia 22151. 

RSIC maintains a microfiche file of literature entered into its infor- 
mation system. Computer searches of this system (which produces a special 
bibliography) and duplicate microfiche copies of literature in our file 
are available upon request. Naturally we cannot supply copies of litera- 
ture which is copyrighted,(such as books or journal articles) or whose 
distribution is restricted. Neither service is yet available for the 
codes literature. 

Reactor and Weapons Shielding 

AED-C-33-03 
Bibliographies in Nuclear Science and Technology. Section 33, 
Shielding of Radioactive Radiation in Nuclear Physics 
A. Schmidt 
July 1967 

AEEW-M-760 
Mesh Requirements for Neutron Transport Calculations 
J. R. Askew 
July, 1967 

AERE-R-5522 
The Dose Distribution in a Man-Phantom from Thermal Neutrons 
S. J. Boot and J. A. Dennis 
June, 1967 

m-650930 (R-OU-205) 
Protection Analysis and Construction Evaluation System 
Final Report, January 13, 1965-January 15, 1966 
F. A. Bryan, Jr.; E. L. Hill; B. W. Howard; T. Johnson; 
R. 0. Lyday 

AD-649805 (MITNE-80, AFCRL-67-0104) 
Study of Thermal Neutron Capture Gamma Rays Usi.ng a Lithium- 
Drifted Germanium Spectrometer 
V. J. Orphan, N. C. Rasmussen 

AD 648878 (R TR 7, AROD 4721:8) 
Verification of the Optimality Properties of an Estimation 
Procedure by Monte Carlo Techniques 
W. B. Smith, et al. 
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AD-648506 (N67-26911, R RM 5295 PR p4462.c 67 cOO45) 
The Equivalence of the Isotropic and Monodirectional Source Problems 
II. H, Kagiwada, et al. 
March, 1967 

AD-647164 (Da-49 146 x2 532, DASA 1820-l) 
Time Dependent Neutron Transport from a Point Isotropic Source at an 
Altitude of (24.384 KM) 80,000 ft. 
James P. George, et al. 
June 28, 1966 

Am-7314 
The Response of Monoenergetic Gamma Rays in Finite Media 
W. J. Snow 
April, ~967 

~~~-50066 (~-467) ENDF 102 
ENDF/B - Specifications for an Evaluated Nuclear Data File for Reactor 
Applications 
Henry C. Honeck 
May 1966 (Revised July, 1967) 

CERN/DI/HP- 90 
Particle Flux Measurements with Activation Detectors 
St. Charalambus, J. Dutrannois, and K. Goebel 
July 14, 1966 

CF-67-8-47 
Factors Affecting the Properties of Concrete-Especially for PCRV. A 
Review of Several Treatises 
Lane Mitchell 
August 25, 1967 

CONF-660606-58 
Nuclear Heating Calculations in a Fast-Spectrum Refractory-Metal Reactor 
Assembly 
W. E. Edwards, J. E. MacDonald, and C. S. Robertson, Jr. 
June 20, 1966 

Calandria and Neutron Shield(pp. 31-44 of Some Engineering Aspects of 
the Winfrith Steam Generating Heavy Water Heactor, Proceedings of a 
Symposium held in London, May 18, 1967) 
F. G. Greenhalgh, F. Tb W. Paget, D. R. Smith, J. P. Truelove 

Rotating Shield (pp. 81-97 of Some Engineering Aspects of the Winfrith 
Steam Generating Heavy Water Reactor. Proceedings of a Symposium held 
in London, May 18, 1967) 
F. C. Emerson, A. Flett 
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DOCKET-50-249 (Vol. 1) 
Dresden Nuclear Power Station, Unit 3 
Plant Design and Analysis Report. Vol. 1 
1966 

The JN Method -for Neutron Transport Problems in a Homogeneous Slab 
T. Asaoka 
July 21, 1967 

GA-7092 
Status of Thermal Neutron Spectra 
J. R. Beyster, and J. M. Neil1 
June 9, 1967 

GA-7470 and GA-7409 
Measurements of the Neutron Angular Flux Spectrum in Graphite 
Annual Report 
A. E. Antunez, et al. 
October 30, 1966 

GA-8181 
Gamma-Ray Shielding Studies in Aluminum 
Gulf General Atomic Inc. 
J. A. Lonergan and D. F. Herring 
August 16, 1967 

IFA-FR- 57 
Invariant Imbedding in Neutron Transport Theory (Bibliography) 
T. Rosescu 
1966 

JINR-P3-3417 
Neutron Radiation Capture by the Nuclei with A Equals 140-220 
V. A. Konks, Y. P. Popov, Y. I. Fenin 
1967 

The Use of Monte Carlo Techniques in the Iterative Method of 
Solving the Neutron Transport Equation 
Jack P. Friedman and Bruce W. Crawford 
1967 

KAPL-p-3365 
Multigroup Two-Dimensional Neutron Transport 
B. W. Crawford, J. P. Friedman 

LA-3753 
Photon Cross Sections from 0.001 to 100 MeV for Elements 1 through 
100 
Ellery Storm and Harvey I. Israel 
November 15, 1967 
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u-3737 
Behavior of Long-Lived Fission Products in Sodium 
J. C. Clifford 
September 25, ‘1967 

LA-DC-8538 
Shield Analysis of an Experimental Fast Reactor 
D. J. Dudziak, M. E. Battat 
1967 

LA-DC-8660 
Design and Performance of an Open-Well Shield for High-Power Propulsion 
Reactor Testing 
Glen A. Graves 
1967 

NASA-TN-D-4096 
Plane Isotropic Buildup Factors for Bremsstrahlung Calculations 
M. 0. Burrell, J. W. Watts 
August 1967 

ORNL-TR-1757 
Dosimetry and Shielding in a 14 MeV Neutron Generator 
Translated from Int. ,J. Appl. Radiat. Isotop. 18, 33-44 
J. Hacke 
1967 

ORNL-tr-1793 
The Energy Flux of Gamma Radiation for Large Depths of Penetration 
Translated from Kernenergie lO(5) 147-g 
F. W. Kruger 
1967 

TiD-23938 (AN-AGCR-599, EAD-72) 
Effect of Shield Water Boron Content on Ml-l Dose Rates 
D. R. Rogers, H. 0. Whittum 
September 10, 1963 

TID-23941 (AN-AGCR-669, GCSD-1507) 
The Effect on Radiation Dose Rates of Changing Shield 
Water Boric acid Concentration from 1OWT Percent to 2 WT Percent 
Aerojet General Corporation, San Ramon, California 
February 18, 1964 

uCRL-7804 
Fallout Calculations and Measurement 
M. M. Williamson 
April, 1964 

UCRL- 17518 
K X-ray Yields of Primary 252 Cf Fission Products 
R. L. Watson, H. R. Bowman, and S. G. Thompson 
May 1, 1967 
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UCRL-50243 (Vol. 1,) 
The Fission Product Decay Chains ( 239 Pu with Fission Spectrum Neutrons) 
Volume I. Atom Fraction of the Total Chain Yield vs. Time, Discussions: 

-Decay Chain Diagrams 
Edward H. Fleming, Jr. 
March 31, 1967 

UCRL-50243 (Vol. 2) 
The Fission Product Decay Chains ( 239 Pu with Fission Spectrum Neutrons) 
Volume II, Kilocuries per Kiloton vs. Time 
Edward H. Fleming, Jr. 
March 31, 1967 

UCRL-50243 (Vol. 3) 
The Fission Product Decay Chains ( 239 Pu with Fission Spectrum Neutrons) 
Volume III. Roentgens per Hour per Kiloton per square mile vs. Time 
Edward H. Fleming, Jr. 
March 31, 1967 

‘r UCRL-70525 
Compilation of X-Ray Cross Sections 
W. H. McMaster 
June 29, 1967 

UCRL-Trans-lOl28 
Measurement of the Flux Density and Effective Removal Cross Section 
of Various Neutron Shielding Materials 
Translated from JUL-435-ST 
D. Nachtigall, M. Heinzelmann 

~49-837 
Analysis of Radiation Depth Dose Data 
J. R. Glover 
1967 

BOOK 
Regulations for the Safe Transport of Radioactive Materials 
Vienna, International Atomic Energy Agency, 1967 
SAFETY SERIES, IAEA, No. 6, 1967 

BOOK 
Decay Schemes of Radioactive Nuclei A<100 
B. S. Dzhelepov 
1966 

Dissertat&on 
A V Importance Function for the Monte Carlo Calculation of the 
Deep Penetration of Gamma Rays 
The University of Tennessee 
T. W. Armstrong 
December, 1967 
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Indian J. Radiology, XlX(3), 139-149 (August 1965) 
Radiation Protection Calculations - A Systematic Approach 
Z. M. Alvi, T. H. S. Wolever 

J. Nucl. Energy, 21(6), 517 (June 1967) 
A Standard Fission Neutron Source 
J. Kooi, V. J. Mijnheer and A. H. W. Aten, Jr. 

J. Nucl. Energy, 21(8), 671 (August, 1967) 
The Fission Cross Sections of2%1$1 236-u, 238-u, 237-~p, 23ppu, 
24C-m,and 241-PLl Relative to that of 235-Ufbr Neutrons in the 
Energy Range l-14 MeV 
P. H. White and G. P. Warner 

J. Nucl. Energy, 21(6), 447 (June 1967) 
Calculation of Monoenergic Neutron Leakage from Two-Dimensional 
XY Small System by Collision Probability Method 
Y. Fukai 

J. Ma-ch. Phys. 8, 1040-4 (May 1967) 
Neutron Transport from a Point Source in Two Adjacent, Dissimilar, 
Semi-Infinite Media 
R. C. Erdmann 

Nucl. Instrum. Methods, 53: 346-8 (1967) 
High Energy X-Ray Albedo for Pb, Cu, and Duralumin 
S. Sugiyama, T. Tomimasu 

Nihon-Genshiryoku-Gakkai Shi 
J. of the Atomic Energy Society of Japan, g(8), 440 (August 1967) 

Energy Absorption Spectrum-Radiation Dose Conversion Operator, 
(I) Principle 
I. Miyanaga, S. Moriuchi 

Nihon-Genshiryoku-Gakkai Shi 
J. of the Atomic Energy Society of Japan g(6), 317 (June 1967) 

Determination of Boron Content in Borosilicate Glasses by Neutron 
Transmission 
K. Ideno 

Sov. J. Atomic Energy, 22(2), 127 (February 1967) 
Heat Release in Borated Concrete Shields 
V. B. Dubrovski, M. Ya. Xilakovski, P. A. Lavdanski, V. I. Savitskii, 
and V. N. Solov'ev 

Sov. J. Atomic Energy, 22(2), 128 (February 1967) 
Differential Albedo of a Narrow Beam of Fast Neutrons from a 
Semiinfinite Water Scatterer 
L. Ya. Gudkova, V. G. Zolotukhin, V. P. Mashkovich, and 
A. I. Mis'kevich 
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Sov. J. Atomic Energy, 22(2), 126 (February 1967) 
Shielding Properties of Borated Heat-Resistant Chromite Concretes 
D. L. Broder, V. B. Dubrovski, M. Y. Kulakovski, P. A. Lavdanski, 
V. I. Savitski, V. N. Solov'ev, and A. F. Mirenkov 

Sov. J. Atomic Energy, 22(2) 125 (February 1967) 
Shielding Properties of Stone Concrete 
V. B. Dubrobski, M. Ya. Kulakovski, P. A. Lavdanski, V. I. Savitski, 
V. N. Solov'ev, and A. F. Mirenkov 

Sov. J. Atomic Energy 22(2), 112 (February 1967) 
Calculating the Spatial and Energy Distribution of Thermal Neutrnrls 
in a Heterogeneous Reactor 

Sov. J. Atomic Energy 22 (2), 101 (February 1967) 
Calculation of the Passage of Fast Neutrons through Graphite 
L. M. Skirkin 

SOV. J. Atomic Energy, 22(2), 143 (February 1967) 
Dose Rate of Gamma-Radiation Due to Capture in Water 
V. M. Mordashev 

Sov. J. Atomic Energy, 22(2), 132 (February 1967) 
Thermal Column Converter for Shielding Studies 
V. P. Mashkovich, A. N. Nikolaev, B. I. Sinitsyn, V. K. Sakharov, 
and S. G. Tsypin 

Sov. J. Atomic Energy, 21(6), 1146 (December 1966) 
The BN-350 and the BOR Fast Reactors 
A. I. Leipunskii, I. I. Afrikantov, V. V. Stekol'nikov, 
0. D. Kazachkovskii, V. V. Orlov, M. S. Pinkhasik, Yu. E. Bagdasarov, 
R. P. Baklushin, I. V. Milovidov, A. A. Rineiskii, I. A. Kuznetsov, 
Yu. A. Zakharko, Y. N. Koshkin, V0 I. Shiryaev, S. M. Blagovolin, 
I. D. llmitriev, I. S. Golovlin, and B. A. Tachkov 

Shielding Computer Codes 

WANL-PR-(LL)-010, Volumes l-9 June 1967 

Synthesis of Calculational Methods for the Design and Analysis 
of Radiation Shields for Nuclear Rocket Systems 

Volume 1: Synopsis of Methods and Results of Analysis 
by M. A. Capo, R. K. Disney, T. M. Jordan, 
and H. C. Woodsum 

Volume 2: The POINT Program and Cross Section Library POINT 
by R. G. Soltesz and R. K. Disney 
FORTRAN IV for the IBM 7094 
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Volume 3: The FORTRAN IV Program System ('$e Analysis 
Program and Transport) 
-dy R. K.-Disney 
FORTRAN IV for the IBM 7094 

Volume 4: The Point Kernel Attenuation Program 
by R. K. Disney azd M. A. Cap< 
FORTRAN IV for the IBM 7094 

Volume 5: A FORTRAN Program for the Temperature in the 
Coolant Tank and Other Calculations and for 
the Thermal Neutron Originating Energy 
by T. M. Jordan and H. C. Woodsum 
FORTRAN IV for the IBM 7094 

Volume 6: A Two-Dimensional Transport Code 
by R. K. Disney 
Revised FLOCO (FLOCOW II), operating under 
FORTRAN II monitor system 

Volume 7: A FORTRAN IV Data Processing Program for 
Calculation of Neutron and Gamma Ray Sources 
and Neutron and Gamma Ray Heating in Two 
Dimensional Geometries 
by R. K. Disney, R. G. Soltesz, and S. L. Zeigler 
FORTRAN IV for the IBM 7094 

Volume 8: ODD-K Angular Flux Tapes Program 
by R. K. Disney and S. L. Zeigler 
FORTRAN IV for the IBM 7094 

Volume 9: A FORTRAN Analytic Solution of the Transport 
Equation by Random Sampling 
by T. M. Jordan 
FORTRAiQ IV for the IBM 7094 

WANLY-PR(LL)-014, vol. I-III December 1967 

Computer Code Symposium - Synthesis of Calculational Methods 
for the Design and Analysis of Radiation Shields for Nuclear 
Rocket Systems. I - Basic Geometry fox the Nuclear Rocket 
Reactor Sample Problem. II - Sample Nuclear Rocket Reactor 
Problem for the POINT Program. III - Sample Nuclear Rocket 
Reactor Problem for the TAPAT Program 
by M. A. Capo, R. K. Disney and R. G. Soltesz 
FORTRAN IV for the IBM 7094 

WANLYpR(LL)-014, Vol. IV-VI December 1967 
Computer Code Symposium - Synthesis of Calculational 
Methods for the Design and Analysis of Radiation Shields 
for Nuclear Rocket Systems. IV - Sample Nuclear Rocket 
Reactor Problem for the NAGS Program. VI - Sample Nuclear 
Rocket Reactor Problem for the DAFT Program. 
by R. K. Disney 
FLOCOW II for ODD-K, FORTRAN IV, NAGS and DAFT, IBM 7094 

TAPAT 

KAP-v 

TIC-TOC-TOE 

ODD-K 

NAGS 

DAFT 

FASTER 

POINT 
TAPAT 

ODD-K 
NAGS 
DAFT 
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WANL-PR-(LL)-010, Vol. VII-IX December,1967 
Computer Code Symposium- Synthesis of 
Calculational Methods for the Design and 
Analysis of Radiation Shields for Nuclear Rocket 
Systems. VII - Sample Nuclear Rocket Reactor 
Problem for the KAP-V Code. VIII - Sample Nuclear 
Rocket Reactor Problem for the FASTER Code. IX - 
Sample Nuclear Rocket Reactor Problem for the TIC- 
TOC-TOE code. 

KAP-V 
FASTER 
TIC-TOE-TOE 

by M. A. Capo and T. M. Jordan 
FORTRAN IV for the IBM 7094 


