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Knowfedge s proud that he has Learn'd 40 much ;
Wisdom {6 humbfe that he knows no moxe.
- William Cowpen
(1785)

MONTE CARLO SEMINAR-WORKSHOP
AT QAK RIDGE IN THE AUTUMN

Preliminary plans are being made by RSIC for a seminar-workshop on "Monte
Carlo Methods and Computer Codes for Radiation Transport in Shielding Applications"
at Oak Ridge about the middle of Octcber. The workshop, sponsored by Mathematical
Applications Group, Inc. (MAGI) and the ORNL Neutron Physics Division will focus
on the codes ANTE, contributed by MAGI, and MORSE, contributed by ORNL. Contributed
papers to the seminar are invited, especially on the subjects of adjoint calcula-
tions, coupled meutron gamma-ray calculations, and combinatorial geometry or other
new treatments. If you wish to contribute a paper, please submit the title and ab-
stract to RSIC by August 15. A summary paper should be made available at the time
of the meeting for inclusion in the proceedings.

RADIATION IN SPACE CONFERENCE
IN LAS VEGAS, MARCH 1971

A National Symposium on Natural and Manmade Radiation in Space has been sched-
vled to be held at the Frontier Hotel in Las Vegas on March 2-5, 1971. This
National Topical Meeting is sponsored by the AEC and NASA with co-sponsorhip by
the ANS Shielding and Dosimetry Division and the Aerospace Division.

The plamned program includes contributed papers on natural space radiation and
radiation associated with space nuclear propulsion systems and isotopic and re-
actor space electric power systems. Contributed papers are encouraged in the re-
lated areas of radicbiology and radiation transport and shielding.

Brief (200-400 word) abstracts of papers tc be presented at this symposium
should be submitted to E. A. Warman, General Chairman, Aerojet Nuclear Systems
Company, Sacramentc, California, by November 2, 1370 so that the final program
may be planned and the abstracts printed for distribution to attendees at the
symposium. Complete manuscripts of papers should be submitted by January 3, 1971,
in order that they may be included in the symposium proceedings, which are sched-
uled to be published subsequent to the meeting,



TABLE 1

Computer Code Packages Avallable from RSIC

cce No./ Radiation
Code Name Contributor Computer#* Type Method Gecmetry Hef. Comments
CCC-11t/TRECO NASA-G (a) 1BM 360/75 r,e Humerical 3-dimena. 1,2 Integrates earth radiation belt flux along satellite
{B) CDC 6600 integr. orbits
CCC-117/BETA ART IBM 7050 e,Brems. Monte Carlo Complex 3 Useg importance sampling throughout.
,CCC=118/51GMA MD=A TEM 7090 p,e Kernel Complex N Computes space radiation dose inside space vehicle.
integr. uges CCC-70/CHARGE data.
CCC-119/ELBA NASA-MSFC IBM 7090 e, Brems. dE/dx Sleb 5 Computes electron and Bremsstrahlung dose behind
aluminum slab.
cce-120/ ORNL-N IBEM 360/75 n,y Numerieal 3~dimens. & Computes dose at detector points due to leakage from
SPACETRAN integr. eylindrical gurface.
CCC-121/SABINE  EURATOM IBM 360/75 n, sec.y Spinney 1-dimens. T Particular attention paid to energy transfer in
Temoval Bource.
CCC-122/RAD 2 GGA IBM 7090 fp Numerical B Computes fission-product activity distributions, decay
chain any length., Designed for gas-cooled reactor
_problems.
CCC-123/XSDRN CTC, ORNL-N IBM 360/75 n Discrete 1-dimens. 9 Deeigned to flux~weight cross sections, has extensive
ordinates data library.
£e-124/KDLIBE GE-N GE 638 n,y Kernel Complex 10-12 Incorporates CCC-L8/QAD, NRN-like code, and others
integr., into system.
Spinney
CCC-125/RSAC PPC TBM 7olb Y Kernel Infinite 13 Computes dose from release of tission products to
integr. cloud atmosphere.
C©Ce-12/ ASOP CTC IBM 350/75 n,y Discrete 1-dimens. 14 Deaigned to optimize shields uzing cec-82/ANISN
ordinates
CCC-127/MORSE ORNL-N (A) CDC 1604 n,y Multigroup Complex 15 Uses same cross-section format {CC-82/ANESN.
(B) IBM 360/75 Monte Carlo '
cec-128/06R ORNL-N (4) oDC 160k n Monte Carlo Complex 16-18  Reviaed version of CCC-17/0%R.
(B) IBM 360/75
cece-129/ GGA,LASL (A) cDC 6600 n,y Discrete 2-dimens. 19,20 Coarse-mesh and Chebyshev convergence mccelerations.
TWOTRAN {B) IBM 360/75 ordinates general anisotropic scattering, positive spatial
difference scheme.
CCC-130/DTF R sL CDC 6600 X,y Digcrete 1-dimens. 21 Special version of CCC-L2/DTF-IV for X-ray transport.
crdinates

*Computer for which versions are avallable.
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714000 Isotope Power Sources

715000 Nuclear Energy Rocket Vehicle Propulsicn
716000 Space Nuclear Auxiliary Power

793000 Data Library Collection Used

794000 Peripheral Shielding Routine Used

870007 Nitrogen

870090 Thorium

870091 Proctactinium

870094 Plutonium

Please let us know if you wish tc add these categories to your
selective-dissemination-of-information (SDI} profile or if you wish to
have a copy of cur revised subject category list.

CORRECTION TO CCC-82A/ANTISN CODE PACKAGE

K. ¥. Newlon, Babcock and Wilcox, and Ward E. Engle, Jr., Computing
Technology Center, Qak Ridge, have called our attention to a correction
to the IBM 7090 version of ANISN to avoid weighting with flux moments.

A simple change to Subroutine WATE will take care of the problem. Any
user of CCC-82A/ANISN (7090-7094) may call B15-483-8344 (FTS), or
615-483-8611, ext. 3-6944, or write for the details.
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THE ABSCLUTE SPECTRUM OF PHOTONS EMITTED IN COINCIDENCE
WITH THERMAL-NEUTRON FISSTON OF URANTUM-235*

Data obtained carlier’*? have been fully analyzed tc yield the abso-
lute energy spectrum of prompt photons emitted from the fission of 235y
by thermal neutrons. In the measurement, each of three types of NaI(Tg)
scintillation spectrometers (single-crystal, Compton, and pair) was oper-
ated in coincidence with a fission chamber expecsed to thermal neutrons
from the Oak Ridge Graphite Reactor or the Bulk Shielding Reactor at the
Oak Ridge Natiomal Laboratory. The effective coincidence resolving time
was < 69 nsec. Detailed and careful construction of the response functions
of the spectrometer was based on their exposure to radicactive sources of
known disintegration rates. These data were used to "unfold" the measured
pulse-height spectra to give the absolute differentlial energy spectrum and
uncertainty. The average number of photons per fission was 8.13 % 0.35
and the energy release per fission was 7.25 = 0.26 MeV, both over the
energy region from 10 keV to 10.5 MeV. Output spectra are given with an
effective resolution only slightly broader than the inherent energy reso-
lution of the spectrometers except at energies above 5 MeV, where the raw
pulse-height bins were made wider than the spectrometer resolution to re-
duce statistical uncertainties. Combinations of the data into four sets of
coarser energy groups are also included to simplify use of these data in
computations. The results obtained here are in approximate agreement with
the measurement of Verbinski et al.3 in the energy region above 100 keV.
From 1.5 to 4 MeV the calculation of Zommer et al.% gives results which
are surprisingly close to the measurements. The observed total energy
release in photon emission per fission is predicted reasonably closely
by the Thomas and Grover® calculation which takes into account the large
angular momentum of the fission fragments.

The results are summarized here in Fig. 1 and by enhergy groups in
Tables 2 and §.

Abstract of report by R. W. Peelle and F. C. Maienschein, '"The Absolute
Spectrum of Photons Emitted in Coincidence with Thermal-Neutron Fission
of Uranium-235," ORNL-4457 (April 1970).

1 ¥r. C. Maienschein et al., Proc. U. N. International Conf. on Peaceful
Uses of Atomic Energy, Second Geneva Conference, 15, 366 (1958).

2 R, W. Peelle et al., Pile Neutron Research in Phy31cs, International
Atomic Energy Agency, Vienna, p. 273, 1962.

3 V. V. Verbinski et al., ‘Measurement of Prompt Gamma-Rays from Thermal
Neutron Fission of 23°U and 239Pu, and from Spontaneous Fisslon of
252¢F," DASA Report No. 2234 {(GA-9148) (April 5, 1969).

4 V. P. Zommer et al. Sov. J. Atomic Energy, 19, 1004 (1965).

5 T. D. Thomas and J. R. Grover, Phys. Rev.,159, 980 (1967).
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Fig. 1. Comparison of the 1858 Preliminary Analysis with Final
Results for the Energy Spectrum of Gamma Rays Emitted Within 69 nsec
After Fission of 235U by Thermal Neutrons.



TABLE 2

Photon Yields per Fission for Energy Groups as Shown

Energy Range

(Mev) Photons- Fission MeV: Fission™!
0.010 - 0.021 0.084 + 0.018 (.005 ) 0.0013 # 0.0003(.000L)"
0.021 - 0.0hh 0.2%% + 0.018 (.003) 0.0074 £+ 0.0006(.00C01)
0.0kl - 0,100 0.121 £ 0.012 (.003) 0.010 =+ 0.001 (.0002)
0.10 - 0,20 ° 0.651 =+ Q.046 (.005) 0.099 % 0.007 (.001)
0.20 - 0.30 0.548 £ 0.031 (.005) 0.135 * 0.008 (.001)
0.30 - 0.45 1.03% £ 0.048 (.007) 0.390 % 0,018 (.003)
0.5 - 0.70 1.710 * 0,074 (.012) 0.976 + 0.043 (.007)
0.70 - 1.0 1.305 £ 0.058 (.013) 1.088 = o0.047 (.012)
1.0 - 1.5 1.170 #+ 0.050 (.017) 1.42h £ 0,060 (.020)
1.5 - 2.0 0.535 £ 0.02L (.018) 0.919 = 0.042 (.032)
2,0 - 2.5 0.316 % 0,019 (.017) 0.703 + 0.0kl (.03%6)
2.5 - 3.0 0.189 % 0.011 (.009) 0.515 * 0.029 (.025)
3.0 - L.0 0.159 + 0.006 (.00M) 0.546 + 0.023 (.015)
4o - 5.0 0.057 + 0,003 (.002) 0.253 =% 0.01L (,010)
5.0 - 6.0 0.0194 = 0.0025(.0022) 0.106 % 0.01% (.012)
6.0 - T.2 0.009% £ 0,0022(.0020) 0.060 # 0.013 (.012)
7.2 - 10.5 0.0005 + 0.0012(.0012) o.00k % 0.009 (.009)
0.010 - 10.5 8.13 0.35 (.05) 7,05 & 0. 26 (.éﬁ) o

a
Contribution due to random uncertainties in parentheses.



TABLE 3

Photon Yields per Fission for Energy Groups as Shown

Energy Range

(MeV) Photons.Fission™ " MeV.Fission !
0.021 - 0.200 1.00 % 0.07 (_.02)a 0.116 + 0.008(.001)%
0.20 - 0.ho0 1.2 +0.06 {(.007)} 0.381 £ 0.019(,002)
0.40 - 0.60 .41 £ 0.06 (.008) 0.706 = 0,031(.00L)
0.60 - 0.90 1.60 £ 0.07 (.016) 1.17 £ 0.05 (.012)
0.90 - 1.35 ‘ 1.28 £ 0.05 (,019) 1.4 £ 0.06 (.023)
1.3 - 1.80 0.59% * 0.027 (.018) 0.910 = 0.041(.028)
1.8 - 2.2 0.331 £ 0.014 (.011) 0.655 = 0.028(.021)
2.2 - 2.6 0.215 #* 0.011 (.009) 0.513 £ 0.028(.02k4)
2.6 =~ 3.0 0,144 * 0.010 {.009) 0.398 % 0;027(.025)
3.0 - 3.5 0.097 £ 0.005 (.00L45) 0.31k £ 0,017(.015)
3.5 - 40 0.0623 £ 0.0039(.003%kL ) 0.233 + 0.015(.013)
40 - 4.5 0.0393 £ 0.0029{.0025) 0.166 + 0.013(.011)
45 - 5.0 0.0186 * .0.0020(.0018) 0.087 + 0.009(.008)
5.0 =~ 5.5 0.0117 * 0.0040(,00L0) 0.061 * 0.021(.021)
5.5 - 6.0 0.0079 * 0.0045(.0045) 0.0L5 % 0.025(.025)
6.0 - 6.5 0.0052 % 0.0023(,0023%) 0.032 + 0.0LL{.01k)
6.5 - T.0 0.0035 % 0.0023(.0023) 0.02% + 0.015(.015)
7.0 - 8.0 0.0009 £ 0.0018(,0018) 0.006 £ 0.014{.0L4)
8.0 - 10.0 0.0005 * 0.0007(.0007) 0.005 * 0.006(.006)

dContribution due to random uncertainties in parentheses.
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VISITORS TO RSIC

Visitors to RSIC during the month of April were: Arme Bergstrdm,
Research Institule of National Defence, Stockholm, Sweden; James O.
Buchanan, Office of Civil Defense, Washington, D. C.; A. B. Chilton,
University of Illinois, Urbana, Illinois; Martin Cohen, MAGI, New York,

N. Y.; Richard K. Disney and Richard G. Soltesz, Westinghouse Astronuclear
Laboratory, Pittsburgh, Pa.; Richard W. Enz and Robert Price, DASA,
Washington, D. C.; David E. Groce, Science Applications, Inc., La Jolla,
Cglif.; T. P. Hamrick, Operations Division, ORNL; Larry Harris, Gulf Gen-
eral Atomic, San Diego, Calif.; E. J. McGrath, TRW Systems, Redondo Beach,
Calif.; John G. Picarelli, Kirtland Air Force Base, New Mexico; Norman
Schaeffer, Radiation Research Associates, Fort Worth, Tex.; Victor Staggs,
Physics International Co., San Leandro, Calif.;Frank P. Szabo, Defence
Research Board, Ottawa, Canada; J. R. Trinke, Ebasco Services, Inc.,

New York, N. Y.; I. Zartman, USAEC (Ret.), Washington, D.C.; Members of
COSATI Panel #1 on Methods and Operations for Information Handling.

APRIL ACCESSION LIST OF LITERATURE

The RSIC is now aware of the literature cited in the feollowing list.
This literature has either been cobtained by RSIC or has been placed on
order. When received, this material will be examined and assigned to
various files if suitable for our information system. The accession
list is divided into three fields (1) reactor and weapeons shielding,
(2) space and accelerator shielding, and (3) shielding computer codes.
These titles are announced before processing 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 cbtained 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 in-
formation system. Computer searches of this system (which produces a
special bibliography) and duplicate microfiche copies of the literature
in our file are available upon request. Naturally, we cannct supply copies
of literature which is copyrighted {such as books or journal articles) or
whose distribution is restricted. Neither service is available for the
codes literature.
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REACTOR AND WEAPONS SHIELDING

AEC-TR-7128

USSR Reports on Natural and Fallout Radioactivity
(Translation of Russian articles - 286 pages)

AHSB{RP}R-95 Januany 1970

Radiothermoluminescent Dosimetry

W. N. Saxby, D. F. White (eds.)

(United Kingdom Atomic Energy Authority, Harwell, England, Authority
Health and Safety Branch)

Available: AEC Depository Libraries; CFSTI (U. S. Sales Only) UK 3s.6d

ANS-RPD-2 {CONF-690609-25 (26-27)) March 1970

Proceedings of the Tutorial Session on Nuclear Models
E. Vogt, R. Vandenbosch, V. A. Madsen
Available: AEC Depository Libraries; CFSTI

AWRE-0-50/69 Novemben 1969

The Development of Accelerator Neutron Sources for Fast Reactor
Physics Experiments
J. Gray, M. L. Mullender, D. L. E. Smith

B.S. 4094 1966

Recommendation for Data on Shielding from Ionizing Radiation. Part I.
Shielding from Gamma Radiation
Nuclear Energy Industry Standards Committee
Available: British Standards Institution, British Standards House,
2 Park St., London, W.l. Price 40s. net.

BNL-#1-318 (Trhanslation of BMwF-FBK-67-90)

Calculation of the Scattering of Fast Neutrons on 238-U.
F. Buehler, F. Schmidt
Available: AEC Depository Libraries; CFSTI

BNWL-500 (VoZ. 32) Apnil 74, 1969

Fast Flux Test Facility. Conceptual Component Design Description for
the Reactor Vessel and Shield Component No. 32.

D. P. Schively :

Available: AEC Depository Libraries; CFSTI

CONESCO REPIORT NO. 4895-1 March 1968

The Preparation of Simplified Manuals for Shielding Analysis
A. W. Starbird, J. F. Batter
Available: CFSTI as AD-700123
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CONF-690609-7 1969

Neutron and Gamma-Ray Spectra in an Iron Spherical Assembly
R. J. Cerbomne
Available: CFSTI

CGS-TR-29 Movemben 1969

Analysis of Roof Radiation Experiments Under Typical and Ideal

Conditions

R. Spring, J. Velletri

Available: Datametrics Division, CGS Scientific Corporation
127 Coolidge Hill Road, Watertown, Mass. 02172

C00-2049-1 Febhruany 1970

Fast Neutron Transmission Measurements for Reactor Core and Shield-
ing Materials

W. Meyer

Available: AEC Depository Libraries; CFSTI

DASA 2393-1 Manch 1970
Mathematical Programming and the Numerical Solution of Linear
Equations

B. W. Rust, W. R. Burrus
(Tennecomp, Inc., P.0. Box J, Oak Ridge, Tenn.)

KFK-666 (In German]) November 1969

Transportation of Irradiated Fuel Elements from Fast Breeder Reactors
G. Boehme, K. Gast, D. Gupta, A. Hagen, R. Kraemer, W. Schilarski,

W. Schmidt, G. Sebold, H. W. Wiese, H. Zimmerman

Available: AEC Depository Libraries; CFSTL (U.S. Sales only)

LA- 4289 Octoben 1949
A History-Dependent Random Sequence Defined by ULAM
M. Kac

Available: AEC Depository Libraries; CFSTI

LA-4312 Februany 20, 1970

An Atlas of Gamma-Ray Spectra
J. P. Balagna, S. B. Helmick
Available: AEC Depository Libraries; CFSTI

NEDO-12037 January 1970

Summary of Gamma and Beta Energy and Intensity Data
M. E. Meek, R. S. Gilbert
(General Electrie Co., Pleasonton, Calif.)

NASA-TM-X-1971 March 1970
Monte Carlo Calculations of a Hemispherical-Duct Neutron-Streaming
Experiment

L. Clemons, Jr. G. N, Wrights, D. I. Shook
Available: (CFSTI
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NUS-665 March 1970

Comprehensive Experimental Differential Number, Energy and Dose

Albedos for Semi-Infinite Media, for Normally-Incident Gamma Fhotons

J. J. Steyn, D. G. Andreus

Available: NUS Corporation, 2351 Research Blvd., Rockville, Md. 20850

ORNL-4457 Aprdil 1970

The Absolute Spectrum of Photons Emitted in Coincidence with Thermal-

Neutron Fission of Uranium-235
R. W. Peelle, F. C. Maienschein
Available: CFSTI

ORNL-4475 Apnid 1970

Gamma-Ray Spectra Arising from Fast-Neutron Interactions in Elements

Found in Soils, Concretes, and Structural Materials
R. E. Maerker, F. J. Muckenthaler
Available: CFPSTI

ORNL-TM-2890 March 3, 1970

A General Method of Importance Sampling the Angle of Scattering in
Monte Carlo Calculaticns
¢. E. Burgart, P. N. Stevens .
Avallable? AEC Depository Libraries; CFSTI
ORNL-TM-2898 March 5, 1970

A Comparison of Folding and Unfolding Techniques for Determining
the Gamma Spectrum from Thermal Neutron Capture in Aluminum
R. S. Booth

ORNL-TR-2168 [{IKF-21 in Geaman) Septemben 1968

Energy Distribution and Dose Rate of the Gamma-Radiation of Radio-
active Clouds Above Ground Level

A. Schmidt

Available: AEC Depository Libraries; CFSTI

PB-158813 1969
Neutron Capture Gamma-Ray Studies of Silicon, Titanium and Erbium
Isotopes

K. €. Tripathi
Available: CFPSTI

SC-RR-70-9% ‘ January 1970

Use of Solutions to the Adjoint Transport Equation for the Evaluation

of Radiation Shield Designs
J. H. Renken
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STI/DOC-10-10¢ (N70-15870)

An International Neutron Data System

International Atomic Energy Agency, Vienna (Austria)

(Findings of a Panel on Neutron Data Compilation Organized by the
International Atomic Energy Agency and held in Brockhaven, 10-14%
February 1969)

Available: AEC Depository Libraries; IAEA $2.00. $0.65 mn.

UCRL-1894% Septemben 1969

Computer Analysis of Spectra
C. M. Lederer

Health Phys., 18(3), 207-  {1970)

Assessment of Gamma-Exposure due to a Radicactive Cloud Released from
a Point Source

K. Tmai, T. Iijima

Health Phys., 18(3}, 217- (1970)

Changes in Acute Radiation Hazards Associated with Changes in Ex-
posure Geometry
C. E. Clifford, R. A. Facey

Health Phys., 18(3), 287-  (1970)

Response of Thermoluminescent Dosimeters to 15 MeV Electrons and
Co~-60 Gamma Rays
M. Ehriich

J. Comput. Phys., 4, 475-98 (Dec. 1949)

Spatial Differencing of the Transport Equation: Positivity vs.
Accuracy

K. D. Lathrop

J. Nuck. Sci. Technof. |Tokyo), 6, 711-14 (Dec. 1969)

Approximate Transmission Dose Buildup Factor for Stratified Slabs
Y. Harima, Y. Nishiwaki

Nucl. Appl. Tech., &(5), 450-455 (May 1970)
(ORNL-TM-2574)

Dose Rates in a Slab Phantom from Monoenergetic Gamma Rays
H. €. Claiborne, D. K. Trubey

Nucl. Eng. Design, 10, 3§1-3§7 (July 1969)

Applicaticns of the Transmission Matrix Method to Gamma Transport
E. T. Boulette, A. E. Rohach
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Nucl. Sed. Eng., 40(7), 38-50 (April 1970)
The Linear Vector Space Theory of Unfolding
N. Karayianis, C. A. Morrison, D. E. Wortman
Nucl. Sei. Eng., 40(1), 128-129 {Apnit 1970)

Buildup Factors in Water for Gamma Rays of 1 MeV and Lower Energy
(Tech. Note)
E. BE. Morris, A, B, Chilton

SIAM J. Appl. Math., 17(2], 280-786 (March 1969)
{AD-695604) '

A Maximum Property of Cauchy's Problem for the Multigroup Neutrecn
Transport Equation
P. K. C. Wang

STAM J. Appl. Math., 18(1}, 172- {1970)

An Analytic Approach to Variance Reduction
J. Spanier

BOOK 1969

HEALTH PHYSICS. VOLUME 2. PART 1. Progress in Nuclear Bnergy
A. M. F. Duhamel {ed.)
Cxford; Pergamon Press

SPACE AND ACCELERATOR SHIELDING

AFWIL~TR-68-128 (Limited Distribution) Januany 1969
OV3-4 Dose Rate and Proton Spectral Measurements
A. L. Thede

Available: CFST1 as AD-848584

CEA-R-3942 (In French) January 1970

Energy Losses, Range, and Bremsstrahlung Yield for 10-keV to
100-MeV Electrons in Some Simple Elements and Some Chemical
Compounds

L. Pages, E. Bertel, H. Joffre, L. Sklavenitis

HASL-216 Novemben 1969

Consideration of Cosmic-Rays as Secondaries
K. O'Brien
Available: AEC Depository Libraries; CFSTI
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HASL-223 Mareh 1970
Neutron Dose Equivalents from Multisphere Accelerator-Shield Leakage
Spectra

M. §. Weinstein, F. Hajnal, J. E. McLaughlin, K. O'Brien
Available: AEC Depository Libraries; CFSTI

HASL-226 Apnil 1970

Estimating Stray Photon Spectra and Dose Above 25 MeV Near the
Transverse Shielding of a Proton Synchrotron

B. G. Bemnett, J. E. MclLaughlin, K. O0'Brien, M. 3. Weinstein
Available: CPSTI

NASA-CR-107791 Octoben 6, 1969

Research in Space Physics
J. A. Van Allen
Available: CFSTI as N70-17045

ORNL-RSIC-28 March 71970
Comparisons of the Results Obtained with Several Electron-Penetration
Codes

W. W. Scott
Avallable: CFSTIT

ORNL-TR-2296 (Thansfated grom the Russian) 1967

SOME PROBLEMS OF AVIATION AND SPACE MEDICINE (Pages 207-11)
Article: Radiobiological Aspects of Radiation Safety in Space
Yu. G. Grigor'ev, E. E. Kovalev

Pavel Levit (ed.)

Prague, Charles University

ORNL~TM-2902 Februany 16, 1970
Calculated Activation of Copper and Iron by 3-GeV Protons
T. W. Armstrong, J. Barish

ORNL-TM-2908 Novembern 20, 1969

Calculation of the Photon-Froduction Spectrum from Proton-Nucleus
Collisions in the Energy Range 15 to 150 MeV and Comparison with
Experiment

Y. Shima, R. G. Alsmiller, Jr.

ORNL-TM-2924 Maxrch 20, 1970

The Absorbed Dose and Dose Equivalent from Neutrens in the Energy
Range 60 to 3000 MeV and Protons in the Energy Range 400 to 3000 MeV
R. 6. Alsmiller, Jr.,T. W. Armstrong, W. A. Coleman
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UCRL-19374 Octoben 1969

Radiation Measurements and Shielding Study of the Berkeley 27-Inch
He-3 Cyclotron
J. B. McCaslin, A. R. Smith

UCRL-19386 (CONF-691101-16) Octoben 7969

Radiation Studies at a Medium Energy Accelerator
L. D. Stephens, A. J. Miller
Available: AEC Depository Libraries; CESTI

UCRL-19397 (CONF-691101-17} Apadll 29, 1949

Staopping Power, Range, and Terminal Ionization of any Nucleus with
0.01 to 500 MeV/amu in Any Nongaseous Material, Including Nuclear
Effects

R. Wallace, G. M. Litton, P. G. Steward

(From 2nd International Conference on Accelerator Dosimetry and
Experience, Stanford, Calif.)

Available: AEC Depository Libraries; CFSTI

Acta Phys. Pol., 36, 457-467 (Sept. 1969)

Inelastic Interactions of High Energy m-Mesons with Photoemulsion
V. S. Barashenkov, K. K. Gudima, V. D. Toneev

Aenospace Med., 40 (Sect. 2), 1441-1455 [Dec. 1969}
[A70-17260)

The Space Radiation Environment

F. Holly, L. Trafton

Aenospace Med., 40 (Sect. 2), 1486~1494 (Dec. 1969}
[A70-17264)

Correlation of Dose Rate Measurements with the Proton Environment
in the Inner Van Allen Belt

A. Thede
Aerospace Med., 40 (Sect. 2}, 1495-1503 (Dec. 1969)
(A70-17265)
Solar Flare Dose Rates in a Near Earth Pelar Orbit
G. Radke

Nucf. Sci. Eng., 39{(1), 120-121 (Jan. 1970)

The Influence of the Density Effect on Electron-Induced Cascade
Showers in Water and Aluminum
H. L. Beck



Nuovo Cimento A, 64A, §71-880 (Dec. 27, 1969)

Angular Distribution of Integrated Hadron Fluxes Due to 3 GeV Protons
M. Awschalom, W. Schimmeriing

Nuovo Cimento, 628, 371-378 (Aug. 11, 1969}
[A69~41057)

A Simplified Method of Simulating Electromagnetic Showers
G. Ciomni, A. Treves

CalPmse Dl .‘,.. ¢ 2A41-227 [(Aun 19491
.)UL.WL rrey A ACS O, J'-r SJTi AUy . 1707
{A69~ 0296)

Solar Flare Optical, Neutron and Gamma-Ray Emission
R. E. Lingenfelter

Solan Phys., 10, 465-471 (Dec. 1969)
[A70-1800¢8)

A Search for Energetic Neutrons Emitted During Solar Tlares
R. R. Daniel, G. J. Gokhale, P. J. Lavakare, B. S. Sekhon

COMPUTER CODES LITERATURE

Acta Phys. Ausiriche 29:1604§ 1969 APASA
(ORNL-TR-2247) (mf)

Measurement and Calculation of Dose Rate Removal Cross Sections
and B-Factors of Neutrons
by E. Kolb and E. Tschirf

AECL-3038 November 1949 FISSPROD

FISSPROD - A G-20 Computer Program
by F. E. Lane
APEX IV for CDC G-20

DASA 2379 (ENDF-130]) November 1969 PHOX
Translation to ENDF/B and "Physiscs' Checking of Cross Sections for
Shielding
by Donald J. Dudziak
FORTRAN IV

GEMP-729  (mf) December 1969 D0S

Program DOS, NSP-874, A FORTRAN IV Program to Compute the Flux or
Specific Activity Asscciated with a Dosimeter

by N. R. Baumgardt and W. B. Henderson

FORTRAN IV for GE 635
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JAERT 1176 (pp. 1-44) Sepitemben 1969 GROUP CONSTANT
GENERATOR CODES

Producticon of Group Constants for Reactor Analysis - A Report of
Activities in 1966-1967 of the Reactor Constant Subcommittee
Japanese Nuclear Data Committee, Japan Atomic Energy Research Institute

KR-129 May 1968 PIGG

PIGG - A Multigroup One-Dimensicnal P-1 Code
by J. 0. Berg, G. E. Fladmark, T. Kulikowska, and 0. P. Tverbakk
FORTRAN 63 for CDC 3600

KSU-THESTS 1970 BNM+ LGC+DLEXTRAP

Disk Energy and Angular Distribution
by Richard Mark Rubin
FORTRAN IV for IBM 360

NASA TM X-1909 Januarny 1970 GAROL

Multigroup Resonance-Region Cross Sections for Tungsten and Depleted
Uranium for Use in Shielding Caleculations

by Gerald P. Lahti and Robert M. Westfall

FORTRAN IV for IBM 7094

ORNL-CF-70-4-32 April 1970 06R - LNDNTO,
LNDNTA, LNDNTC

Treatment of 6Li(n,dn)ae, 7Li(n,tn)a Reactions in 06R Random Walk
and Analysis
by C. E. Burgart

ORNL-TM-2706 Februany 1970 RICE

RICE - A Program to Calculate Primary Recoil Atom Spectra from
ENDF/B Data

by J. D. Jenkins

FORTRAN IV for IBM 360

ORNL-TM-2880 Mareh 1970 UKE

UKE - A Computer Program for Translating Neutron Craoss Section
Data from the UKAEA Nuclear Data Library to the Evaluated Nuclear
Data File Format

by R. Q. Wrignt, S. N. Cramer, and D. C. Irving

FORTRAN IV for IBM 360

UCRL-50687 {mg) June 1969 | FODS

Fallout Display System Program Description
by Paul Franklin
VARIAN DATA 620
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WAPD-TM- §09 December 1969 SPAN-4

SPAN-4 - A Point-Kernel Computer Program for Shielding
by 0. J. Wallace
FTORTRAN IV for CDC 6600

WAPD-TM-835  (m§) Octoben 1969 ASPIS

ASPIS - A Program to Computer Flane Isotropic Monodirectional Slant
Source Gamma Ray Buildup Factors in Laminar Geometry

by Lambros Lois

FORTRAN IV for CDC 6660



