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MONTE CARLO SEMSA'AR-WORKSHOP 
AT OAK RIQGE ZN TffE 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 October. The workshop, sponsored by Mathematical 
Applications Group, Inc. (MAGI) and the ORAL 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 neutron gamma-ray c&lculations, 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. 

COTATIUN IN SPACE CONFERENCE 
TN LAS VEGAS, MARCH 1977 

A National Symposium on Natural and Manmade Radiation in Space has been sched- 
uled 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 planned 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 radiobiology and radiation transport and shielding, 

Brief (200-400 word) abstracts of papers to be pres'ented at this symposium 
should be submitted to E. A, Warman, General Chairman, Aerojet Nuclear Systems 
Company, Sacramento, California, by November 2, 1970 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 Psckagea Available from RSIC 

CCC No./ 
Code Name Contributor 

Radiation 
Type &&hod 

CCC-llb/TRECO NASA-G (A) IBM 360/75 P.e Numerics1 whena. 1.2 Integrates esrth radiation belt flux along satellite 

CCC-117/EEl’A ART IBM 7090 e,FJrems. Monte cm-10 Complex 3 Uses iqortance aaurpling throughout. 

,CCC-118/SIGMA MD-A IBM 7090 P,e Kernel complex 4 Computes .space radiation dose inaide space vehicle. 
integr. uses CCC-70/CHARGE data. 

ccc-119/ELBA NASA-MSFC IBM 7090 e,Brems. d-v& shb 5 Computes electron and Bremaetrahlung dose behind 
aluminum slab. 

ccc-lZO/ OF&-L-N IBM 360/75 n,y NUUE~iC~l 3-dimens. 6 Computes dose at detector points due to leakage from 
SPACETRAN integr. cylindrical surface. 

ccc-lZl/SABrNE EURATOM IBM 360175 n, sec.y spinney l-dimens. 7 Particular attention paid to energy transfer in 
removal .source. 

ccc-122/ElAD 2 GGA IBM 7090 fP NUEriC81 8 Compute8 fission-product activity distributions, decay 
chain any length. Designed for gas-cooled reactor 
problems. 

CCC-123/XSDRN CW,OElN'L-N IBM 360/75 ll Discrete l-dimens. 9 Designed to flux-weight cro85 sections, h- extensive 
ordinates data library. 

CC-124/KDLIBE GE-N GE 635 ",Y Kernel Complex 10-12 Incorporates CCC-48/QAD, -like code, and others 
in$egr., into system. 

---_- --m- SpillllQJ 

CCC-125/RSAC PPC IBM 7044 Y Kerlld Infinite 13 Camputes dose from release ok Pisition prolucts to 
integr. cloud atmosphire. 

CCC-lX*;/ASOP CTC IBM 3/;0/75 ",Y macrete l-dimens. 14 Designed to optimize shields using CCC-82/ANIsN 
ordinatea 

CCC-127/MORSE OIUTL-N (A) CM: 1604 
(B) IBM 360/75 

n,Y Multigroup complex 15 Urea 8ame cross-section format CCC-&/ANISN. 
Nmte Carlo 

ORNL-N 'ii g 16E4 n Mbnte Carlo Complex 16-18 Revised veraion of CCC-17/OSR. 
5 - 

ccc-1291 
nt3TP.m 

GGA,LASL (A) ccc 6600 
(B) IBM 360/75 

Discrete E-dimens. 19120 Coarse-mesh and Ch@byshev convergence accelerations. 
ordinatea general anisotropic scattering, positive spatial 

ccc-ue,mFirt SL CIK: 6600 X,Y 

-.. -. - --. -- - 
Discrete 1-dimens. 21 special vcraion of CCC-42/IrTF-Iv for x-ray transport. 

ordinate8 

Tomuter for which vcrrlons are available. 



714000 Isotope Power Sources 
715000 Nuclear Energy Rocket Vehicle Propulsion 
716000 Space Nuclear Auxiliary Power 
793000 Data Library Collection Used 
794000 Peripheral Shielding Routine Used 
870007 Nitrogen 
870090 Thoriurh 
870091 Proctactinium 
870094 Plutonium 

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

CORRECT'ION TO CCC- 82A/ANTSN CODE PACKAGE 

K. M. Newlon, Babcock and Wilcox, and Ward E. Engle, Jr., Computing 
Technology Center, Oak 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 17090-7094) may call 615-483-6944 (FTS), or 
6X-483-8611, ext. 3-6944, or write for the details. 
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THE ABSC’LUTE SPECTRUM OF PHOTONS EMlTTEP IN CUTNCIPENCE 
WZTff THERMAL-NEUTRON FTSSTON OF URANIUM-P35* 

Data obtained earlierly2 have been fully analyzed to yield the2$so- 
lute energy spectrum of prompt photons emitted from the fission of U 
by thermal neutrons. In the measurement, each of three types of NaI(TI1) 
scintillation spectrometers (single-crystal, Compton, and pair) was oper- 
ated in coincidence with a fission chamber exposed to thermal neutrons 
from the Oak Ridge Graphite Reactor or the Bulk Shielding Reactor at the 
Oak Ridge National 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 radioactive sources of 
known disintegration rates. These data were used to "unfold" the measured 
pulse-height spectra to give the absolute differential energy spectrum and 
uncertainty. The average number of photons per fission was 8.13 f 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 a1.3 in the energy region above 100 keV. 
From 1.5 to 4 MeV the calculaTorof Zommer et al.4 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 Grover5 calculation which takes into account the large 
angular momentum of the fission fragments. 

The results are summarized here in Fig. 1 and by energy groups in 
Tables 2 and 3. 

2: 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," OWL-4457 (April 1970). 

1 P. 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 Phyzcs, International 
Atomic Energy Agency,%nna, p. 273, 1962.- 

3 V. V. Verbinski et al., "Measurement of Prompt Gamma-Rays from Thermal 
Neutron Fission of-U and 
252Cf,'1 DASA Report No. 

23gPu, and from Spontaneous Fission of 
2234 (GA-9148) (April 5, 1969). 

4 V. P. Zommer et al. SOV. J. Atomic Energy, 19, 1004 (1965). 
5 T. Il. Thomas and?. R. Grover, Phys. Rev.,xx 980 (1967). 
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Fig. 1. Comparison of the 1958 Preliminary Analysis with Final 
Results for the Energy Spectrum of Gamma Rays Emitted Within 69 nsec 
After Fission of 235U by Thermal Neutrons. 
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TABLE 2 

Photon Yields per Fission for Energy Groups as Shown 

0.010 - 0.02l 

0.021 - 0.044 

0.044 - 0.100 

0.10 - 0.20 + 

0.20 - 0.30 

0.30 - 0.45 

0.45 - 0.70 

0.70 - 1.0 

1.0 - 1.5 

1.5 - 2.0 

2.0 - 2.5 

2.5 - 3.0 

3.0 - 4.0 

4.0 - 5.0 

5.0 - 6.0 

6.0 - 7.2 

7.2 - 10.5 

0.084 * 0.018 (.oc$)~ 
0.233 * 0.018 (.003) 

0.12l * 0.012 (*003) 

0.651 f 0.046 (.OG~) 

0.548 * 0.031 (.oc5) 

1.033 * 0.048 (.oq) 

1.710 f 0.074 (*05.2) 

1.305 f 0.~58 (.013) 

1.170 f o*c50 (.017) 

0.535 f 0.024 (.018) 

0.316 f 0.019 (.017] 

0.189 * 0.011 (.oog)’ 

0.159 f 0.006 (.004) 

0.057 f 0.003 (.002) 

0.0194 * 0.0025(.0022) 

0.0093 f 0.0022(.0020) 

o.oocfj f 0.0012(.0012) 

o.oosg rt 0.0003(.000~.)" 

0.0074 f 0.0004(.0001) 

0.010 f 0.001 (.0002) 

0.099 f o.oq (.OOl) 

0.135 f 0.008 (.OOl) 

0.390 f 0.018 (.003) 

0.976 l 0.043 (.oq) 

1.088 * 0.047 (.012) 

1.424 * 0,060 (.020) 

0.919 k 0.042 (.032) 

0.703, f 0.041. (.036) 

0.515 * 0.029 (.025) 

0.546 * 0.023 t-015) 

0.253 f 0.014 (.OlO) 

0.106 =t 0.014 (.012) 

0.060 f 0.013 (.012) 

0.004 * 0.009 (.oog> 

0.010 - so.5 8.13 * 0.35‘ (.os) 7.25 * 0.26 (.03) 

a 
Contribution due to random uncertainties in parentheses. 
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TABLE 3 

Photon Yields per Fission for Energy Groups as Shown 
+A-*_ --- .- 

Energy Range 
(MeV) Photons-Fission-' MeV-Fission-I --. -- 

0.021 

0.20 

0.40 

0.60 

0.90 

1.35 

1.8 

2.2 

2.6 

3.0 

3.5 

4.0 

4.5 

5.0 

5*5 

6.0 

6.5 

7.0 

8.0 

- 0.200 

- 0.40 

- 0.60 

- 0.90 

- 1.35 

- 1.80 

- 2.2 

- 2.6 

- 3.0 

- 3.5 

- 4.0 

- 4.5 

- 5.0 

- 5.5 

- 6.0 

- 6.5 

- 7-o 

. a.0 

- 10.0 

1.00 i 0.q (.02p 0.116 * o.oo8(.oo1)a 

1.24 k 0.06 (.Oq) 0.381 f o.olg( .OOP) 

1.41 5 0.06 (.008) 0.706 f 0.031(.004) 

1.60 * 0.07 (.016) 1.17 f 0.05 (.ow) 

1.2a f 0.0s (.01g) 1.41 F 0.06 (.023) 

0.593 f 0.027 (.0x8) 0.910 * 0.041(.028) 

0.331 f 0.014 (.Oll) 0.655 f 0.028(.021) 

0.2l5 f 0.011 (.oog) 0.513 f 0.028(.024) 

0,144 f 0.010 (.oop) 0.398 i O.Oi?/(.O25) 

Q.Ogl f o*oQT (.0045) 0.314 f 0*017(.015) 

0.0623 f 0.0039(.0034) 0.233 f 0+015(.013) 

0.0393 f 0.002~(.0025) 0.166 f 0.013(.011) 

0.0186 * .o.oo2c(.oo~8) 0.087 rt 0.009(.008) 

0.0117 f 0.0040(.0040) 0.061 * O.O2l(.O21) 

0.0079 * 0.0045(.0045) 0.045 f 0.025(.025) 

0.0052 * 0.0023(.0023) 0.032 f 0.014(.014) 

0.0035 5~ 0.0023(.0023) 0.023 * 0.015(.015) 

o.ooog * 0.0018(,0018) 0.006 f 0.014(.014) 

0.0005 * o.doq(.ooof) 0.005 * 0.006(,006) 

aContribution due to random uncertsinties in parentheses. 



Visitors to RSIC during the month of April were: Arme Bergstrijm, 
Research Institute of National Defence, Stockholm, Sweden; James 0. 
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. Grace, Science Applications, Inc., La Jolla, 
Calif.; T+ P. Hamrick, Operations Division, ORAL; Larry Harris, Gulf Gen- 
eral Atomic, San Diego, Calif.; E. J. McGrath, TRW Systems, Redondo Beach, 
Calif.; John G. Picarelli, Kirtl,and 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. Trinko, Ebasco Services, Inc., 
New York, N. Y.; I. Zartman, USAEC (Ret.), Washington, D.C.; Members of 
COSATI Panel #l on Methods and Operations for Information Handling. 

APRZL ACCESSION LLST OF LTTERATURE 

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 suitable for our information system. The accession 
list is divided into three fields (1) reactor and weapons 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 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 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 cannot 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 UEAPUNS SHTELD'INC 

AEC-TR-7128 

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

AHSB{RP)R-95 lanuwq J970 

Radiothermoluminescent Dosimetry 
W. N. Saxby, D. F'. White (eds.) 
(United Kingdom Atomic Energy Authority, Marwell, England, Authority 
Health and Safety Branch) 

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

ANS-RF+2 (CONF-690609-25 (26~2733 March 1970 

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

AWRE-O-50/69 Novemberr 1969 

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

i3.s. 4094 J966 

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-OL-3Jb (Tncrti&dion 06 BEhuf-FBK-67-90) 

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

BNWL-500 (VOL. 32) Apti 24, 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 REPORT NO. 4895-J Mamh 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, Cerbone 
Available: CFSTI 

CGS-TR-29 Nowmbetl. 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 

coo-2049- 7 FebhuWy 19 70 

Fast Neutron Transmission Measurements for Reactor Core and Shield- 
ing Materials 
W. Meyer 
Available: AEC Depository Libraries; CFSTI 

DASA 2393-1 Mahch 1970 

Mathematical Programming and the Numerical Solution of Linear 
Equations 
B. W. Rust, W. R. Burrus 
(Tennecomp, Inc., P.0, Box J, Oak Ridge, Term.) 

KFK-666 (In Guman) Novembk5h 1969 

Transportation of Irradiated Fuel Elements from East Breeder Reactors 
G. Boehme, K. Gast, D. Gupta, A. Hagen, R. Kraemer, W. Schilarski I 
W. Schmidt, G. Sebold, N. W. Wiese, H. Zimmerman 
Available: AEC,Depository Libraries; CFSTI (U.S. Sales only) 

LA-42ti9 Oc+tubm 19159 

A History-Dependent Random Sequence Defined by ULAM 
M. Kac 
Available: AEC Depository Libraries; CFSTI 

LA-4312 Febwahy 20, 1970 

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

NERO- J2037 3anutiy I970 

Summary of Gamma and Beta Energy and Intensity Data 
M. E. Meek, R. S. Gilbert 

(General Electric Co., Pleasonton, Calif.} 
NASA- TM-X- 7 9 7 J Mahch 1970 

Monte Carlo Calculations of a Hemispherical-Duct Neutron-Streaming 
Experiment 
L. Clemons, Jr. G. N. Wrights, D. F. Shook 
Available: CFSTI 
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NUS-665 MU&I 1970 

Comprehensive Experimental Differential Number, Energy and Dose 
Albedos for Semi-Infinite Media, for Normally-Incident Gamma Photons 
J. J. Steyn, D. G. Andrews 
Available: NUS Corporation, 23$1 Research Blvd., Rockville, Md. 20850 

ORhlL-4457 Apti 1970 

The Absolute Spectrum of Photons Emitted in Coincidence with Thermal- 
Neutron Fission of Uranium-235 
R. W. Peelle, F. C. Maienschein 
Available: CFSTI 

URNL-4475 Aphia! 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: CFSTI 

ORNL-TM-2890 Mtich 3, 1970 

A General Method of Importance Sampling the Angle of Scattering in 
Monte Carlo Calculations 
C. 5, Burgart P. N.,Stevens 
Available. A& Depository Libraries; CFSTI 

URNL-TM-2898 Mahch 5, 1970 

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

OR&L-TR-2168 IIKF-21 in Gcckmu.n) SeptEmbcvt 1968 
Energy Distribution and Dose Rate of the Gamma-Radiation of Radio- 
active Clouds Above Ground Level 
A. Schmidt 
Available: AEC Depository Libraries; CESTI 

P&l88813 1969 

Neutron Capture Gamma-Ray Studies of Silicon, Titanium and Erbium 
Isotopes 
K. C. Tripathi 
Available: CFSTI 

SC-RR-70-98 lanuahy 1970 

Use of Solutions to the Adjoint Transport Equation for the Evaluation 
of Radiation Shield Designs 
J. H. Renken 
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STT/mC- lo- 1oa (N70- 1‘5870) 

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 Brookhaven, lo-14 
February 1969) 
Available: AEC Depository Libraries; IAEA $2.00. $0.65 mn. 

UCRL- 7 8948 Sqxikmbetr 1969 

Computer Analysis of Spectra 
C. PI+ Lederer 

Heaeth Phyn., lb( 31, 207- ( 1970) 

Assessment of Gamma-Exposure due to a Radioactive Cloud Released from 
a Point Source 
K. Imai, T. Iijima 

Heae;th. Pczyn., lb(31, 217- (1970) 
Changes in Acute Radiation Hazards Associated with Changes in Ex- 
posure Geometry 
C. E. Clifford, R. A. Facey 

He&h Phyn., 1g131, 2b7- (1970) 

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

3. Cornput. Phyn . , 4, 475-98 imc. 1969) 

Spatial Differencing of the Transport Equation: Positivity vs. 
Accuracy 
K. D, Lathrop 

J. NucL SIG. TmhmL. (Tokyo), 6, 717-14 (Pm 1969) 

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

NUGL Appt. Tech., 8151, 450-455 (May 19701 
(ORNL-TM-25741 

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

NucL Eng. De.&.gn, 10, 381-387 (July 1969) 

Applications of the Transmission Matrix Method to Gamma Transport 
E. T. Boulette, A. E. Rohach 
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NucL Sc.i. Eng., 4Oil), 38-50 (Apti 19701 

The Linear Vector Space Theory of Unfolding 
N. Karayianis, C. A. Morrison, D. E. Wortman 

NucL. Sci. Eng., &7(l), /2%-129 (Aphid 1970) 

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

SIAM 3. Appt. Mm%. , 17(21, 280-286 (Match 1969) 
(AD-695604j 

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

SlAM 3. Appt. Math., Isill, T72- [197UJ 

An Analytic Approach to Variance Reduction 
J. Spanier 

BOOK 1969 

HEfiFH PHYSICS. ViWJkfiT 2. PhJ?T 2. Progress In NucZear Energy 
A. M. F. Duhamel (ed.) 
Oxford; Pergamon Press 

SPACE AND ACCELERATOR Sf-UELDlNG 

AFWL-TR-6B-728 Ubti~ed DisttibutiicnI Janwhy 19&9 
OV3-4 Dose Rate and Proton Spectral Measurements 
A. L. Thede 
Available: CFSTI as AD-848584 

CEA-R-3942 (In Frren&) Januahy 1970 
Energy Losses, Range, and BremsstrahLung Yield for lo-keV to 
100-MeV Electrons in Some Simple Elements and Some Chemical 
Compounds 
L. Pages, E. Bertel, H. Joffre, L. Sklavenitis 

HASL-216 

Consideration of Cosmic-Rays as Second&es 
K. O'Brien 
Available: AEC Depository .Libraries; CFSTI 

Novembeh 1969 
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HASL-223 Mach ?970 

Neutron Dose Equivalents from Multisphere Accelerator-Shield Leakage 
Spectra 
M. S, Weinstein, F'. Hajnal, J. E. McLaughlin, K. O'Brien 
Available: AEC DepositoryLibraries; CFSTI 

f-i&L-226 ApkiL 1970 

Estimating Stray Photon Spectra and Dose Above 25 MeV Near the 
Transverse Shielding of a Proton Synchrotron 
B, G. Bennett, J. E. McLaughlin, K. O'Brien, M. S. Weinstein 
Available: CFSTI 

NASA-CR-707797 

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

OcXobetr 6, 1969 

ORNL-RSIC-2 g Mwd 7970 

Comparisons of the Results Obtained with Several Electron-Penetration 
Codes 
w. w, Scott 
Available: CPSTI 

ORNNL-TR-2296 (Ttuw&.akd Qmn tie. Rubnianj 7967 

SOME PROBLEMS OF ALT45TIN JND SPACE M?TDICINE (Pages 207-111 
Article: Radiobiological Aspects of Radiation Safety in Space 
Yu. G. Grigor'ev, E. E. Kovalev 
Pave1 Levi-t: (ed.) 
Prague, Charles University 

ORIVL-TM-2902 febnumy 76, 1970 

Calculated Activation of Copper and Iron by 3-GeV Protons 
T. W. Armstrong, J. Barish 

ORNL-TM-2908 Navembet 20, 1969 

Calculation of the Photon-Production 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 Match 20, 1970 

The Absorbed Dose and Dose Equivalent from Neutrons in the Energy 
Range 60 to 3000 MeV and Protons in the Energy Range 400 to 3000 MeV 
R. G. Alsmiller, Jr.,T. W. Armstrong, W. A, Coleman 



UCRL-19374 Oc..tobe..x 7969 

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

UCRL-J9386 (CONF-69JJOJ-16) Octoben 1969 

Radiation Studies at a Medium Energy Accelerator 
L. D. Stephens, A. J. Miller 
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