__RSIC Newsletter

RADIATION SHIELDING INFORMATION CENTER

OAK RIDGE NATIONAL LABORATORY

OPERATED BY UNION CARBIDE CORPORATION « FOR THE U.5. ATOMIC ENERGY COMMISSION

POST OFFICE BOX X +
OAK RIDGE, TENNESSEE 37831

No. 99 February 1973

For eveny problem there is a solution:
SimpLe, neat and wrong.
..Ho L. Mencken

RSIC ACTIVITIES IN 1972

The annual statistical roundup reveals a 20% increase in requests made
of RSIC in CY 1972 over that of the previous year. A total of 2775 separate
letters/telephone calls (about 10.6 each working day) reguesting a variety
of services were processed during the year. On an average, the following
dissemination activities took place each working day.

2.5 code packages were shipped

1.3 data packages were shipped

3.8 responses to inquiries about codes, including requests for assistance
in trouble shooting problems encountered in their use,were given

1.3 responses to data inquiries were made

1.9 responses to general inquiries for shielding information in which

technical advice was given

1.9 responses to inquiries which were non-trivial, requiring research,
use of the computer to do calculations, and technical consultation
te satisfy the requests

4.9 shielding documents (including both hard copy and microfiche) were
mailed - in addition to those included in code and data packages

In addition to the routine selective dissemination of information (SDI)
service (375 people currently), special searches of the literature were made (166)
for individual requesters during the year. The RSIC Newsletter is currently
being mailed to 1373 people.

REDUCTION IN NUCLEAR PROPULSION
AND POWER PROGRAMS AT NASA-LEWIS

The follewing item has been provided to RSIC:
Starting January 5, 1973 essentially all of NASA-LEWIS' current nuclear
propulsion and nuclear power programs will be terminated as soon as possible

in an orderly fachion. This means closing down the 60 MW test regetor at Plum
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Brook Station immediately and terminating all funetions of the Nuclear
Systems Division. Accompanying this action T8 a scheduled reduction in
force of some 400 people by June 1973 and an additional 300 people by June
1974.

FIRST CALL FOR PAPERS
IEEE CONFERENCE ON NUCLEAR AND SPACE RADIATION EFFECTS

July 23-26, 1973 Logan, Utah

Sponsored by the IEEE/G-NS Radiation Effects Committee in cooperation with
Utah State University, the Conference will be held on the campus of the Utah
State University, Logan, Utah. It will cover theoretical and experimental
studies of nuclear and space radiation effects on materials, components, cir-
cuits, and electronic systems. The program will consist of six to eight
sessions of contributed papers, and a number of invited papers to be pre-
sented by recognized authorities in radiation effects and allied fields.
Papers describing significant contributions in the following or related

areas are invited:

. Physical Properties of Irradiated and Ion Implanted Materials

. Displacement Damage and Ionization Effects in Semiconductor Devices,
Integrated Circuits, Transducers, Capacitors, Optoelectronic Devices,
Lasers, etc.
Methods of Analyzing, Predicting, Simulating, and Hardening Against
Radiation Effects in Components and Systems

. Energy Deposition by Energetic Particles and Photons in Solids

. Dosimetric Techniques and Radiation Measurement Standards
Radiation Effects Quality Assurance

Summaries must be submitted by March 30 to the 1973 Technical Program Chair-
man: David K. Myers, Fairchild Semiconductor, 545 Whisman Road, Mountain
View, California 94040, Phone: U415-962-2015. Conference Chairman:

Julian S. Nichols, AFWL/ELT, Kirtland AFB, N. M. 87117, phone: 505-247-1711,
ext, 2223.

PROCEEDINGS OF ANS SESSION ON FAST REACTOR SHIELDING AVATLABLE

Proceedings are available for the session on "Fast Reactor Shielding,"
which was sponsored by the ANS Shielding and Dosimetry Division at the Miami
Beach Winter 1971 ANS Meeting. Copies are available free of charge to S&D
Division members. Non-members can obtain copies at $6.00. Requests should
be made to: TF. Krapp, Society Services Dept., American Nuclear Society,

244 East Ogden Ave., Hinsdale, I1l. 60521,

ELECTRONIC PROPERTIES INFORMATION CENTER (EPIC) REACTIVATED

Effective in January 1973, the Thermophysical Properties Research
Center (TPRC) was assigned by the DoD the responsibility to operate the
Electronic Properties Information Center (EPIC) formerly operated by the
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Hughes Aireraft Co., Culver City, California. The Hughes operation which
was formally discontinued on September 30, 1972, has been now transferred
to TPRC and it is anticipated that normal operations can be resumed within
a few months, when staffing and other logisties problems are resolved.
TPRC thus will add basic electrical, electronic, electro-optical and mag-
netic properties to its list of thermophysical properties.

It is believed that as a result of this merger, the jcint operation
will result in significant cost savings. FPerhaps more important, however,
the user public will be served more effectively from a single point of in-
quiry concerning physical properties of matter which are often closely
interrelated.

Efforts are underway at this time to carefully define the scope of
coverage of the new EPIC. It is hoped that by a narrower delineation of
properties covered, the limited available rescurces may be focused on
producing an output of greater depth than has been possible in the past.
The management of TPRC hopes that the user public on electronic properties
will not be greatly inconvenienced during this transition periecd. Any
questions or suggestions you may have concerning the new EPIC should be
addressed to Dr. Y. S. Touloukian, Director, TPRC, West Lafayette, Ind,
479063 telephone 317-463-1581.

CHANGES TO CODE COLLECTION

The folliowing codes have been changed or added to our collection.
Unless noted, requests should be accompanied by a full reel (2400") of
magnetic tape.

PSR-30/VIXEN The VIXEN code package has recently been updated with
versions of the code which can process all the ENDE
photon production formats, including those approved in
1972 by CSEWG. The VIXEW program performs format con-
sistency and physics checks of photon preduction ¢ross’
section data in ENDF format. The current update was
made with the assistance of staff members of NNCSC-ENL
and the Thecoretical Division, LASL. Reference: LA~
4739 (ENDF-155), The new versions may be requested as
PSR-304/VIAEN-CDC(1/73) (for the CDC BBOD) and PSR-30B/
VIXEN-IBM(1/73) (for the IBM 360).

PSR-U6/XLACS Program to Produce Weighted Multigroup Neutron Cross
Sections from ENDF/B for Use in XSDRN. Contributed by
Oak Ridge National Laboratory. The package contains
a stand alone version of the code. XLACS represents
one module of the AMPX general purpose cross section
processor under development at ORNL. FORTRAN IV;
IBM 360/75/91. Reference: ORNL-TM-3846 (AMPX-2},



CCC-163/TISSP-
CLOUD

CCC~195/TWOTRAN

CCC-197/USRHYD

CCC-198/COHORT~

CCC-199/MCNA

CCC-200/MCP

1T

Both the IBM 360 (CCC-163A (11/72)) and CDC €600 (-163B
(11/72)) versions have been improved and minor errors
corrected at the direction of J. B. Rivard and L. L.
Bonzon of Sandia Laberatories, Albuguerque, New Mexico.
The update and errata information for the supporting
document SC-RR-70-338 are available upon request.

Two-Dimensional Discrete Ordinates Codes with Anisotropic
Scattering: four versions of TWOTRAN, all of which oper-
ate on the CDC-6600, have been received from Los Alamos
Scientific Laboratory, Los Alamos, New Mexico., The basic
version designated is CCC-195A, the variable weight version
CCC~195B, the spherical harmonics version CCC-195C, and

the first collision source version CCC-185D. Reference:
LA-4600,

Electron and X-Ray Energy Deposition Code System. The
system includes the electron code ZEBRA (See abstract
CCC~173) and the X-Ray code BIGGS. Contributors are
Braddock, bunn, and McDonald, Inc., and the U.S. Army
Harry Diamond Laboratories, both of Washington, D.C.
This code package was formerly designated as PSR-42.
FORTRAN IV; IEM 360. Reference: HDL-0OWH-1,

General Purpose Monte Carlo Radiation Transport Code.

The COHCORT series of codes, originating in NARF/General
Dynamics, Fort Worth, under NASA Marshall Space Flight
Center auspices, have undergone development over a period
of yvears in several nuclear installations. This IBM 7094
version was contributed by NASA Lewis Research Center,
Cleveland, Ohio. Reference: NASA-TM-D-6170.

Monte Carlo Adjoint Neutron Transport Code with Coupled
Sampling. This CDC 6600 version was contributed by Los
Alamos Scientific Laboratory, Los Alamos, New Mexico.
Reference: LA-4488 and Addendum: LA-L4751.

General Purpose Monte Carlo Photon Transport Code. Operable
on the CDC 6600, this was contributed by Los Alamos Scien-

tific Laboratory, Los Alamos, New Mexico. Reference:
LA-4751.

It is tc be noted that the data libraries prepared for use in CCC-199/
MCNA and CCC-200/MCP are currently available only in CDC 6600-compatible
machine language. Code development is underway at LASL which is expected
to make these code packages independent of hardware when complete and
generally available.



CHANGES TO DATA COLLECTION

DLC-21./KXRAY Evaluated X-Ray Cross Section Library. Contributed by
Kaman Sciences Corporation, Colorade Springs, Colorado,
along with a FORTRAN IV retrieval program to list the
library tape. Reference: DNA 2u433F(XN-71-431(R)).and
DNA 2433F(KN-71-431(SR)). An abstract of DLC-21 is
attached as the last pages of this newsletter for in-
sertion in your copy of ORNL-RSIC-30.

CHANGES TO THE DNA WORKING CR(OSS SECTION LIBRARY
The tantalum~181l evaluation has been modified as summarized below:

Ta-181 MAT Bl179
MOD 1 - January 1973

The (n,2n) cross 'section near threshold was revised to conform
to the observed dip in gamma-ray production (ORNL-TM-3702). The
{n,3n) and (n,n') cross-sections were modified to correspond to
the (n,2n) changes. The {(n,XY) compconent is represented as one
discrete gamma ray (0.15 MeV) from the twoc lowest discrete levels
with gamma rays from higher levels lumped into a continuum.

PERSONAL ITEMS

The following persons have notified RSIC about address or other career
changes:

E. T. Bouleite from WADCO Corp., Richland, Washington, tc Stone and
Webster Engineering Corp., Boston, Massachusetts; Shiaw-Der Su from Burns
and Roe, Inc., Oradell, New Jersey, to Gulf Energy and Environmental Systems,
San Diego, California; G. L. Simmons from Babcock and Wilcox, Lynchburg, Va.,
to Science Applications, Inc., Huntsville, Alabama. T. Joidan, formerly of
A.R,T. in Los Angeles, California, is now an independent consultant.

V. J. Onphan reports that Gulf Radiation Technology has been acquired
by Intelcom and is now known as Intelcom Radiation Techneolegy. Intelcom
advertises that it applies space technoleogy to the practical needs of world-
wide commercial markets.

8. T. Friedman, formerly of TRW Systems, Redondo Beach, California, is
now spending almost full time lecturing to college and professicnal groups
on "Flying Saucers ARE Real." He is also investigating interesting UFC
sightings and would like to be informed by our readers of any sightings
which they have observed., Names will not be publicized.

Francis J. Pattl has been promoted to assistant chief nuclear engineer
in the Power Engineering Division of Burns and Roe, Inc. He will continue
as head of the company's Nuclear Analysis Section.



VISITORS TO RSIC

Visitors to RSIC during the month of January were: B. Dostert,
California Institute of Technology, Pasadena, Calif.; D. C. Kaul, Defense
Nuclear Agency, Washington, D. C.; H. Kuhns, Library, ORNL; M. M. Levine
and L. M. Shotkin, Brookhaven National Laboratory, Upton, N. Y.; D. R.
Miller, General Electric, Knoxville, Tenn.; W. G. Price, Princeton Univer-
sity, Princeton, N. J.3 E. R. Schmidt and J. F, Strahl, NUS Corp.; Rockville,
Md.; W. C. Stoddart, Gen. Engineering, and J. E. Corum, B. L. Greenstreet,

E. C. McCurdy, Reactor Div., ORNL; J. R. Trinko, Ebasco Services, New York,
. Y.

JANUARY ACCESSION OF LITERATURE

The following literature cited has been ordered for review, and that
selected as suitable will be placed in the RSIC Information Storage and
Retrieval Information System (SARIS). This early anncuncement is made as
a service to the shielding community. Copies of the literature are not
distributed by RSIC. They may generally be obtained from the author or
from a documentation center such as the National Technical Information
Service (NTIS), Department of Commerce, Springfield, Virginia 22151.

RSIC maintains a microfiche file of the literature entered into
SARIS, and duplicate copies are available on request. Naturally, we
cannot fill requests for literature which is copyrighted (such as books
or journal artieles) or whose distribution is restricted.

Special bibliographies and selected computer-printed abstracts of the
literature in the RSIC system are available upon request. The Selective
Dissemination of Infermation (SDI) Service is available by submitting a
list of subject categories defining the recipient's interests.
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REACTOHR AND WEAPONS SHIELLING

AEC-TR-7138, pp.12-16; 11-70-50152, pp. 12-16 _
Dose Buildup Pactor for a Point Isotropic 137-Cs Source in

Spherical Gecpetry.
godionov, Yu.ldA.
1969

Dep., NTIS

pP.16-19; TT-70-50152, pp.16-19 .
Effect of Constructional Gaskets and Gaps on the Thickness

of the Biological Shield in an Isotopic Generator.
Terent'ev, V.P.; Zorina, T.P.

1969
Dep., NTIS

AEC-TR-71138,

AEC-TR-7138, rp.148-159; TT-70-50152, pp. 148-159
Charts in Remote Gamma-Therapy.

Nompoqrams for Plotting Iscdose

Galina, L.S.

1969
Dep., NTI1S

AEC-TR-7138, rp.182-190; TT-70~50152, pp.182-190 .
. System for Slowing Dowa Past Neutrons with Extraction of
Directional Neutron Fluxes. : -
Bukarev, V.A.; Kazachenkov, Yu.N.; Shtan, A.S.

1969
Dep., NTIS

AD-T45320 . .
Photo Neutron Cross Section Measurements in the Energy Range

1-5 Mev.
Jakobson, Y.J.
472

May 31,1
NT¥s®

APWL~TR~71-179; AT-742228; KR72-30647 . . . .
Compton fcattering from a Relativistic Maxwellian Distribution
of Electrons by the Discrete SN Method. Technical Report Feb.
1970-0ct. 1971, :
Stephen, EB.G.
Fetruary,1s72

NTIS

ANL-7938 . .
Heutrons from Proton Bembardment of Natural Lithium.

Meadows, J.W.; Smith, D.l.

June, 1972
Dep.., NTIS

AREAEF-133 . .

Exit Tube Effect upon the Measured Space-Enerqgy Neutrcn Spectra.
q%ggeln, A.; Kawi, A.A.; Naquib, K.; Zakharkin, I.; Hamouda, I.
NTIS



BARC-61U
Progress Report on Nuclear Data Acetivities in India. VIII,
Balakrishnan, M. (comp.)
1§72
NTIS
BRL-1611
Electron ﬂlcrogrohe Analysis of Fallout particles from Four
Upited States Nuclear Detcnat1cns.
Runquist, A.w.: Benck, R.F.; Crisco, C.
September, 197
NTIS
BRL-1613

Bnerqy Ditferentiated Fulsed X-Ray Measurements
Klein, W¥.; Jacobson, J.R.

September,1972

NTIS

CEA- CONE-2071 .
Eec1 ic Aspects of Problesnms of Nonleakage in the Nuclear Field.
1e, X.; Hart1n, B.
September 1871

C00-2231-1; CCNF-721203~-4
Neutron Spectremetry from 1 MeV to 1 GeV.
qa%gv. Re.; Waterman, F.M.

Dep., NTIIS

C00-3058-20; CCNF-720901-10
Ircn—Filtered Neutron Beams: & New Approach to Precision
Time-of-Plight Cross Sectlon Messurements.
B%ggk R.C.:; Kaushal, N.N.; Hockenbury, BR.W.

Cep., NTIS

DNA-2950F; SAI-72-548-LJ
gtud1es in the Physics of X-Ray Generation of laser—Heated Plasmas.
anor
0ctober,1972
Science Apglic

ations, Inc., P.0O.Box 2351, 1250 Prospect 5t.,
LaJolla, Ccalif. 92037

EDR-4791 (In French)
Response Functions of Pol ethglene Moderator Srpheres for Neutron
Enegq;es in the Ranqge 5 keV tc¢ 0 keV.
arch
NTIS(ﬁ S.Sales Only)

EUR-4867 (In French)
Recommendaticn on_the ueasurement of Radiaticn-Induced Camages.
in Reactor Structural Material.
Auqust, 1972
Dep.., NTIS {U.5. Sales Onlivy}



GULF-RT-B-121%5
Proton-Becoxl Proporticnal Counter for Neutrcn Spectrometry
in Fast Reactors.
Verbinski -
October 15,1972f
Dep., NTIS

BASL-270 Sl . , .
Evaluation of CaS0O sub #4: Dy and CaS0O sub 4: Tm TLD for
Measurement of Small Gamma-BRay Exposures.
Shambhon, A.
Decenber,1972
NT1IS

HEDL-SA-479; CONF-721037-4
Definiticn of Damage Functions from Irradlatlon Test Data.
Yoshikawa «H.: FKcCElrcy, W.N.; Simons, R.L.
Auqust,1572
Dep., NTIIS

HEDL-TME-71-184 . : : . L
FTR Set 300—5, Multiqgroup Cross Sections for FIR Shielding
Calculations
Kidman, 5. B.; Schenter, R.E.
Decenber ,147 71
NTIS

HEDL-TME-72-1C8
Defect Developrent in Neutron-Irradiated Type 316 Stainless Steel.
Brager, A.R.; Straalisund, J.l.

Dep., NTIS

HEDL-TME-72-135
Myultigroup Reaction Cross Sections for FThR Appllcatlon.
Kidman, H.B.
0ctober,1972
NTIS

IBK-1050 {The¢1s)
Neutron Enerqv Spectrun Unfoldlnq Hethod.
Kreevinac
cctober, 1§71
Dep., Nt1s {C.S.Sales Cnly)

JPR5=-56731
Stecial LCesiqgn Features of Rhe1nsberq Huclear Pover Plant
Shleldln? Walls.
Gerullis, W.:; Michaelis, U.E.
June, 197 i
NTIS

LA-5043 ’ ' '
Coupled Keutron-Gamua Bav Hulthroup Cross Sect1ons for Nltroqen,
Oxyqen, Silicon, Aluminuam, Carbon, Iron, and H{ rcgen.

laBauve, H.J.: Seamon, R.E.; ﬂﬁlttemore,

Gctober, 1972

Dep., NTIS
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LA~-DC~-72-1364 L )
Neutron Flux Spectra at LAMPP for CTR Radiation Damage Studies.
?gg%1ak, D.d.; Shernan, N.A.

Los Rlawcs Scientific Lab., Los Alamos, N.M. 87244

LA-DC-T2z-1427 . ) . . )
Discrete-0Ordinates Neutronic Analysis of a Reference Theta-Pinch
Reactqar  (RTER).
08921ak, D.da

3
Los Alamcs Scientific Lab., Los Alamos, N.M. 87544

MATT-923
Fusion Neuftrchn
September, 1972
Dep., NTIS

sources Induced by Neutron Interactions.

NASA-CR-2162
Evaluation of Cryogenic Imsulation Materials and Composites for
Use in Nuclear_Radiation Envircnments.
ggggnber,1972

NASA-CB-121023; S
Nonelastic N
Snow, R.: Ro
September, 19
RTIS

E~-SSL-1407; N72-30618 . ) .
uclear Reactions and Accomﬁanylnq Gamma BRadiation.
gqe:, HeRa : George, M.C.; Hayes, J.D.

r

NASA-CR-122414; NUS-772; N72-30600 . .
Emitted Radiation éhargcteristics of Plutonium Lioxide
Radlglsotoge Thernmoelectric Generators.
Gingo, «Je3 Steyn, J.d.
March, 1971
NTIS

NASA-TM-X-2646
_ Cc¢mpariscn of Neutron Spectra Measured with Three Sizes of Orqasic
Liquid Scintillators Using Differentiation Analysis.
00 D.F.: Pierce, C.R.
November, 1572
NTIS

NASA-TN-DP-7093
Shielding Aprlication of Perturbation Theory to Determine
Chagges 1nDNeutron and Gapma Doses Due to Changes in Shield Layers.
ieno -
Novemﬁer,19?2
NTIS

NP-19429 .
Tritium Neutton Source and Fast Neutron Studies.
Greenwood-Smith, R. .

June, 1871
NTIS
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NP- 194844 {Thesis) (In Turklsh{ . . .
Constant Anisotropic Scattering of Neutrons and Time-Dependent
Neutrcn Transgort.
%ggltav'an, Sa

Dep., NTIS (U.S.Sales Only)

ORNL—4823- ENCF-178
Tfest of Neutron Total Cross-~5ection Evaluaticns from 0.2
to 20 MeV for C, 0O, Al 1, Ca, Fe, and Si0 suyb 2.
Perey, F. G. Love. f A.; Kinney, W.E.
DecemBe 7 :

CRRL-TM~-3944 '
Neutron Cross—Section ‘Sensitivity Analysis: A General Approach
Illustrated for a Na-Fe § stem.
Bartine, D E.. Oblow, E.; Bynatt, F.R.
December :
Derp., i

ORNL~-TM~-3960: CONF-721018-1
s dThe ORNI Benchmark Experlment for Neutron Transtort in Thick
odium.
Maerker, R.E.; Muckenthaler, F.J.; Clifford, C.E.
gsggmber 1872

CRNL-TM-4010
The Absclute Neutrcn Sgectrul Emerqginqg Through a 15-1/4-~In.
C0111lator frcn the TSR~II Beactor at the Tower Shielding Fac111tv.
Maerker, R.E.; Muckenthaler, F.J.
December, 1972
KTIS

0R0O-3912-19 '
Computer Experiment Studles on Mechanisms for Irradiation Induced
Defect Production and Annealing Processes. Progress Report,
June 1-September 30,1972.
Beeler, J Re ,JT.
Qctober
Def., iIs

ORNL-THM-4047

Molten 5alts as Blanket Flulds in Controlled Fusion Feactors.
Grimes, %.B.; Cantor, S.

December, 1572

Dep., NTIS

RISO—-N-1526
Eenchmark Calculations on Hcmogeneous Spheres.
Neltrup,
Auqust, 1972 )
leiatv cf the Danish Atcmic Energy Commission, Riso, Roskilde,
Denmar

RLO-2225-T-17-4 .
Measurement of Delayed Neutron Energy Spectra. Final Report.
Woodruff, G.Ll.

July, 1§72
NTIS
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RI/FI-(72)6
Fast Neutron Radiative Capture Cross Sections of Stable Nuclei
with 2 betueen 29 and 70.
Benzi, razi R.; Reffo, G.; Vaccani, M.
Egtguary 52 1

SC-RR~-72 0685
Analytical Apgzoxlmatlons for Total and ERnergy nbsorpt1on Cross
Secticns for Photon-Atom Scattering.
Biggs Liqhth111 E.
Decemﬁe
NTIS

UCRL-5129¢
Interpolatlon Transformations for Two~Dimensional Tabular Data.
Doyas =Ja} Perkins, Sa.T.
June, 19 72
NTIS

UCRL-73952 L. . .
Neutronic¢s of Sub—-Critical Fast Fission Blankets for D-T Fusion
Reactcrs.
Lee, ala
June 15 1972
NTIS

Y-1858
Validation
with Experiten
Handley, G.
November 20
Cep. NTIS

Checks of the ANISN and KENO Codes Lty Correlation
ﬁal gata. c.

.: Hopper oM.

, 1972 '

7

Energ. Nucl. {¥ilan) 19 {8-9), 515-521
Heasurements of Gapma Heating in the Essor Reactor.
Guardini,
August- September 1972

Health ths., 231&1 €29-532
Relative Shie ﬂ1nq Properties of
Neutrons and Gamma Ra s from 252-Cf.
Senftle, P.E.. ilbin, P.
gctober, 1972

Amponium Metatungstate for

Health Phys., (#h 533-53¢
Dose 0uts1de seful Beam in Water and Reallstlc Phantons
Exposed to chest Radloqraphic Procedures,
Vacirca, S.J.; Thonpson, D.l.
October, 1972

Health PhIs., u% 576-578
dlnq o} ast Neutron Cancer Therapy Sources. (Notes)
Parnell, «J.i: Kelsey, C.A.
Cctober, 1972
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J= Nucl. Enerqy, 26(9), 469-
THWC~-GLQuUP Beutron—Iransport Theory — Existence and Unigueness
of H-Matrix.
%aggert C.E.; Burristor, E.E.; Kriese, J.T.

551~

J. Nucl. Sci. Technol. éTokvoL, 9{9), .
a ion Transport Calculaticns.

Monte-Carlo Method for diat
Razani, A.
1972

Kernenerq1e 1516) 193~ {In_German)
contribution fo Thegretical and Experimental Determination
Gamma-Ray Energqy-Distribution After Penetration Through Thick
Abtsorbing Lavers.
Brust, R.
1972

of

Kernenerqgie, 15{7),_ 232-234 (In German)
Gapma-HRay Shielding by Concretes with Densities above U4 g/cc.
?gggnqer, Ho ; Kruger, F.M.

Kernenerqgie, 15(9), 306~ (In German)
Energy-Dependent Neutrcn—-Transgort Theory - Critical
Dimensicns of a Slak. _
1975

Nucl. Instrum. Methods, 104 {2), 317-
Response Functions for Sodiium Iodide Scimtillation Detectors.
Berger, K.J.: Seltzer, S.HM. .

Fucl. Instrum. Methods, 105(1), 77-89
Monte Carlo Cal lculation of Efficiencies and Response Functions of
cf NaI{Tl) Crystals for Thick Dlsk GaEma—Ray Sources and Its
Application to Ge{Li) Detectors.
gg%gmura, T.

Nucl. Sci. Eng., 49(4), 409-417
Radiation Transport in a Halfspace with a Source External
to the Mediun.
Pcnraning, G.C.
December.19

Nucl. Sci. Eng., {4& 4c0-457
The Prohablllty able Method for Treating Unresclved Neutron
Resgnances in Mcnte Carlo Calculations.
Levitt, l.B.
December,1972

Nucl. Sci. Eng., 50(1), 20-31
Improved Moments Method Calculation of Gamma—-Ray Transport:
Application to Point Isotropic Sources in Water.
Spencer, L.YV.; Simmors, G.I.
Januarv,1973
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Nucl. Sci. Eng., S50Q0{1y, 32-137
Moments Method Ca culation of Bnlldug Factors for Point Isotropic
Monoenergetic Gamma—-Ray Sources at pPepths Greater than 20
Mean-Free-Paths.
Morris, E.E.
January, 1573

Nucl. Sci. Eng., 50{(1), 38-45
A Pulsed Neutron Experlnent with Beryllium by the Use of a
Gamma-Ray Flash from an Electron linear Accelerator.
Aizawa, C.; Kadotani, H.; Kanda, K.; Fujita, Y.; Ito, S.
January,1973

Nucl. Sci. Eng., {1}, 73-75, . .
Monte Carlio nfidence Limits for Iterated-Source Calculations.
{Tech. Hote)
MacMillan, D.B.
Januarv,1§7

Nucl. Technoloqv, 1761). 79-81
variahility of Dose Reduction Factor as Applied to Reactor
Ccentainment Sgrav Systeas.
Hebble, T.L.
January, 1973

Nucl. Technologqy, 17(1), 71-78
Estimaticn of Etrors Caused by Radiation and Temperature
of Coax1al q13na1 Cables.
tringer L.; Bourassa, R.R.; Dau, G.J.
January,ﬂ

Nucl. Technolcqz 174 66-=70
oh Eeasuremen of Total Attenuation Coefficients fer 6- to 10-MeV
otons.
beed, K.U.; Cochran, R.G.
Januarv.197§

Nucl. Technolagy, 17(1), 24-37
Postirradiation Mechanical Properties of Types 304 and 304 +
0.15% Titanium Stainless Steel.
Bloowm, E. E. Steigler, J.0.
January, 1593

Nucvo Cjimento A, 11(2), 333- . . .
\ Erlmdrv-fnerqv Estimation in High-Enerqy Interactions with a
ucleus.
%E%Emlk, B.; Singh, S.; Kaul, S.K.

Phys. Med. Bicl., 17(6), 792-802
Depth Dose beterminaticns I. Tlssue-Equlvalent Liguids for
Standard Man and Muscle.
Frigerio, H.A.; Coley, R.F.; Sampson, M.J.
Novemher,1972 .
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Phys. Rev. A, 61&), 1405-1469 .
Bremsstrahlung Cross-Secticn Measurements at an Incident Electron
Enerqy of 0.2 MeV on Al, Cu, and RAu,. :
Rester, L.H.; Edmonson, fi.
Octoker, 1972

Stud. Cercet. Fiz., 24(4), 477-484 (In Rumanian) .
Group-Ccllapsing Problem for Multigrcup Cross Sections.
Cuculeanu, V.

<4>1972

SPACE AND ACCELERATOR SHIELDING

AFC-TR-7138, rp.182-1%0; TI-70-50152, pp.182-190 )
. Systen for Slowing Down Fast Neutrons with Extraction of
Directional Neutron Fluxes, )
?gggrev, V.A.; Kazachenkov, Yu.N.; Shtan, A.S5.; Yaskevich, V.S.

Depe., NTIS

BNWL-1651 (Pt.2), Fp.99-106
Radiaticn Eosinpetry.
Mavy, 1972
Dep., NTIS

PNWL-16%5]1{Pt.2), FpP.107-111
Radiation Physics.
May, 1972
Dep., NTIS

BNL-16817 ] ) )
Monte Carlo Model for Multi-Particle Productiope.
Lyen, D.F,,Jr. -

November 24,1971
pep., NTIS

EUR-4786
. Mass Stopging Power and Path-Length of Neutrcn Produced Recoils
in Tissue and Tissue Equivalent Materials. I. Neutron Energy
equal to or less than 6 MeV. :
Oldenburg U.; Booz, J.
March, 19 )
Dep., NTIS (U.S.Sales Cnly)

FUR-4810(Vol. 1), p€,157-177; CONF-T11028, pp.¥57-177
. Energy Deposition by Low—Energy Electrons: Delta-Ray Effects
in Tract Structure, and Microdosimetric Event-Size Spectra.
Berger, M.J.
Fekruary,1972
ECUR FB 1,000

NASA-TN-D—-A6(C; M-L44; K72-18074 - .
Estimaticn of Galactic Cospic-Penetration and Lose Rates.
Burrell, M.QO.; Wrigqht, J.J.
March,1§72
NTIS
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NSSDC=72-06 . .
The AE-4 Model of the Cuter Radiation Zone Electron Environment.
Singley, G.W.; Vette, J.T1.
Auqust, 1572 .
Nat'l 4pace Science Data Center, NASA, Goddard Space Flight Center,
Greenbelt, Maryland 20771

NSSCLC-72-10
The Inpner Zone Electron Model AE-5.
Teagque, E.J.; Vette, J.I.
Novenber,19?5 . .
Nat']l Space Science Data Center, NASA, Goddard Space Flight Center,
Greentelt, Maryland 20771

NSSDC=T72~11 .
The Use of the Inner Zone Electron Model AE-5 and Associated
Ccmputer Progqrams. |
Teaque, F.d.:; Stein, J.; Vette, Ju.l.
November, 1572 ] )
Nat']l Space Science Data Center, NASA, Goddard Space Flight Center,
Greenbelt, Maryvland 20771

NSSDC-72-13 .
A ¥odel Environment for Quter Zone Electrons.
Singley, G.W.; Vette, J.I.
Lecember, 1972 | . .
Nat']l Space Science Data Center, NASA, Goddard Space Flight Center,
Greenbelt, Maryland 20771

ORNL-4763
TRAPP, A Ccmputer Program for the TrausRort of Alpha Particles and
Protons with All Nuclear-Reacticp Products Neglected.
Barish, J.; Santotro, R.T.: Alsmiller, P.S.; BAlsmiller, R.G.,Jr.
Augqust 1672 :
Dep., f11s

ORNL-TM-3659 (Fev.)
Calculaticns of the T;ansgort of Neutrons and Secondary Ga
Through Concrete for Incident Neutroas in the Energy Range 15
Roussin, R.W.:; Alsmiller, R.G.,Jr.; Barish, J.
November£1972 .
LCep. ,NTIZ

oma R
7

|
to

CENL-THM-3816
fadiation Transgort Codes for Potential Applications Related
to Radiobioloqy and Radictherapy Using Protcns, Neutrons, and
Regatively Charged Pions.
Armstrong T.W.
August,1 92

ORNL-TM=-3961 : )
Calculations of Neutron Flux Spectra Induced in the Farth's
Atmosphere by Galactic Cosmic Rays. .
Armstronq TeW.; Chandler, K.C.; Barish, J.
October, 1§72 .

Degshi Gii?tsu Sogo Kenkyusho Kenkyu Hokoku, No.724, 1-74 {(In
apanese
. Monte carlo Simonlation for Fast Electron and Photon Transport
in Thick Lavers of Matter.
Sugivama, H.
February, 1572
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Izv, Akad. Nauk SSR, Ser. Fiz., 35(10), 2153-2154 (In Russian) __
_Energy Spectra of Muons in the Vertical Flux cf Cosmic Radiation.
Erlykin, A.D.; Kulichenko, A.K.; Maznichenko, 5.S5.; Machavariani,
S.K.; Meshkcv, E.A.
October,1951

Nucl. Sci. Eng., ua(ui, 403-411 . . .
Monte Carloc Sampling with Continuously Varying Cross Sections
Along Flight Paths. '
Carter, l.l.; Cashwell, E.D.; Taylor, W.M.
Auqust,1¢72

Radiclogy, 103(1M, 183-186 . . . .
Correcticn of Dose Distribution for air Space in High-Energy
Electron Beam Therapy.
Qkumura, Y.
April, 1572

Soviet J. At. Enerqy (Enqlish Tramsl.), 32{4), 395-397 o
Electron Backscattering Coefficients at §27to 25 MevV for Obligque
Incidence on _a_Metal Surface.
Kovalev, ¥.P.; Kharin, V.P.; Gordeev, V.V.; Isaev, V.I.
Apr11,1§72 o _

Soviet J. At. Ene:qg (English Transl.L, 30(6L, 656-659 _
Optimization of the Shape of a Shadow Shield Against Neutrons
from a Surface Source by the Monte Carlo Method.
Generozo¥, V.L.:; Sakovich, V.A.
June,1971 .

Ssoviet Phys.-Tech._ Ph s.(English Transl.}, 17(1)}, 157-159
Magnetic Shield for_a 240-cm Isochronous Cyclotron.
. Belyxov, V.A.; Vasil'ev, V.I.; Litunovskii, R.HK.;
Minvaev, 0.A.
July,1972

Thesis
Extensive-Air-Shower Studies of Cosmic Gamma Rays and
Cosmic—-Kay Ccmpcsition.
Grindlay, J.E.
1971

University Microfilms Crder ¥No.72-15,057
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CCMPUTER CODES LITERATURE

AEEW-R-785(Pt. 1) May 1972 _ LWR-WIMS
LYB—WIMS: " A Modular Copputer Code for the Evaluation of
Light Water RBeactor Lattices. Part 1l: Descrigtion of #ethods
Payers, P.J.; Davison,¥W.; George, C.H.: Halsall, M.J.

Atomic Enerqy Establishment, Hlnfrith, England

AVAIL: L[ep., NTIS (U.S. Sales Only

AREAEE~- 141 1972 . PIBIMUG
PIBIMUG: A Code for Hultigron Slou1ng Down Sgectrunm
Calculaticn in the P—-1 and B-) Approximations for the IBM-1130
Bl-Cherif, A.I.:; Gaafer, M.A.; Nassar, S.F.
Atomic Eperqy Establishment, tairo +Eqypt
FORTRAN II; IBM-1130
AVAIL: Cep., NTIS(U.S. Sales Only)

BRWL-1675 June 1972 TISK

TISK: A Erogram for Calculating Thermal Neutrcn Scattering
Kernels, and Its Applicaticn to H20

Gibbs, A.G.; Lindepaejer, C.W. . .

Battelle pacific Northwest Labs., Richland, Washington
UNIVAC 1108

AVAIL: Cep., NTIS

CONF-1209401,1C48-60 September -1972. . -ETO
TEDIUY: Idealized Weutron Data for Testing Litrary
Processing Codes
Raymspnd, H. , ; ,
Hestlnqﬂouse Electric Corp., Pittsburth, Pennsylvania

CONP—720901,524-40 September 1972 CUFOLD; PERDOR
Crltlcqi Congarxson and Evaluation of Neutrcn Spectrunm
Unfolding Codes: The Need to Know
Mever, W.; Mutone, G.A.
Kansas Staée University, Manhattan, Kansas

CONF-720901,499-511 September 1972 ECMINO
DCMINO: A General Purpose Discrete Ordinates to Monte Carlo
Coupling Code for Rad:iation Transport

Burqart, C.E.; Emnett, M.B.; Hoffman, T.J.
Oak Ridge Natiomnal Laﬁ., oak Ridge, Tennessae
IBM 360
EUR-4839 1972 JN-METD2

JN~-METD2: FORTRAN IV Froqramme for Solving Neutron Trahsport

ggogl:gsdw1th Isotropic Scattering in Multilayer Slabs by the
etho .

Asaoka, T.; Caglioti Bonanni, E.

European Atcnic Energy Comeunity, Ispra, Italy

FCRTRAN IV
AVAIL: L[ep., NTIS{U.S5. Sales Omnly)
EURFNR-1014 March 1972 KAPER

Caiculation of Heterogenegus Fluxes, Reactiobh Rates, and
Reactivity Worths in the Plate Structure of Zero Powvwer Fast
Critical Assewmbliss
McGrath, P.E.: Pischer, E.A. '
Kernforschungszentrum, Karlsruhe, West Germany
AVAIL: Cep., NTIS(U.S. Sales 0Only)

GULF-GA—-A-12021 . July 1972 . . PIPER II
FIPER IX: A Wumerical Solution of Two-Dimensicnal
Diffusion and Adscorption Problamens
Apfel, J.; Forutanpour, B.: Roos, B. .
Gulf General Atomic Co., San Diego, Calif.
AVAIL: Dep., NTIS
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Health Phys.,23 {4) 56572 October 1972 F1SP
SP: Ccaprehensive Ccecmputer Proqran For Generating Fission
Product Inventories .
Clarke, R.H. i
Central Elcctricit Generating Board, Berkeley, England
FPORTRAN IV; 1IBM 360,85 .

KFK-157%9 April 1372 REST:
REST: Prcqram for Calculation of Fission Prcduct Activity
and Decag Constant After Variable Reactor Histcry in Tvwo

y

ggggled stems With Respec t to Fission Product Emission
gggggogcchunqszentrum, Kgrlsruhe, West Germayay
AVAIL: DPep., NTIS{(U.S. Sales Only)
LA-4963:ENDF~182 - January 1973 LAPHAN
LAPAAN: A Code to Compute the Po Io Py Hult1qroup Photon

roductlcn Matrices
Dudziak, D.dJ.; Bosler, G.E. .
Los Alamos Sclentific Lab., Los Alamos, New Mexico
FORTRAN; CLCC 6600

AVAIL: NTIS

NASA-TM-X-2440,387-91 : -January 1972 ENEDEP
Simple Code For t#ise In sh1e1d1nq and Radiation-Losage
Analyses
Wan, C.C. .
guqﬁes Aircraft Co., lLos Angeles, Calif.

Radiochem.Radiocanal .Lett. , 11(3-4) 199-20€_ September 1972 THAPA
: 3HAPA° Theoretlcal'Acflvatlon Ana1y51s Prograsm )
unod
CEN, érenchle, France

RISO-BN—-262 April 1972 S5IGHA
SIGMA Master Tape: A Multi-Group Cross Section Library
Lareen, A.M.H.

Danish Atcmic Energy Commission, Research Estatlishment,
Riso, LCenmark
Berroughs B&700

RT/FI 672)1 1972 TRUD
An Anisotroric LCiffusion Code for Xx¥ Gecmetry
unanerl, A.; Michelini, M.; Toselli , G.
CNEN, Rcne, Italy
FORTRAR IV: ~IBM 360
AVAIL: Lep., NTIS{U.S. Sales Only)

RTI/FI-(72)7 March 1972 MARE
MARE: A FORTIRAN IV Code for Compound Nucleus feacticon

lculaticns in the Ccontinuum

fo, G.: Vaccari, M.

N, Rcme, Italy

RAN IV

Lep., NTIS (U.S5. Sales Only)

06 E4 December 1972 DINT
A Ccmguter Program Which Prepares uultlgr Coherent-
rent ross Secticns For Photon Transpor culations
eGa iq -S, F.; Renken, J.H
Iabs., buquerque, N, Mex.
N IV; CcDC
Lep.., NTIS
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UCRL-51234 . . July 1972 HUCK FINN;POGO
Development and Application of a Coupled Monte Carlo
Neutrop-Photon Transport Code
Robinson, P.A.
Lawrence lLivermore Lak., Livermore Calif.
CIC 660¢C
AVAIL: Tep., HNTIS

UE-NSBL-62 Rovember 1972 . PRECONM
PRECOM: A Programne For Calculating Preequilliktrium Particle
Enerqy Spectra
Kalbach-Cline, C.

UVoiv. of Rochester, Rcchester, N.Y.
PORTRARN 1V, PDE~6

WAPD—-TM-809(L),Vol. 1 October 1972 . SPAN-U
SEAN-4: A Pecint Kernel Computer Proqram for Shielding
Vel. 1@ Program Descripticn
Wallace, C.dJ. .
Bettis feonic power Lab., Pittsburqh, Penn.
FORTRAN IV; CDC 6600
AVYAIL: Arqonne Code Center, Argonne, Ill.

WAPD—TM-809 (L), Vcl.2 ‘ October 1972 . SPAN-U
SPAN-4: A Point Kernel Computer Program for Shielding
Vol. 22 Supglementarv User Information
Wallace, 0.J.

Bettis htcmic Power Lab.,, Pittsburqh, Penn.
FORTRAN IV; CDC 6600
AVAIL: Argonne, Code Ceanter, Ill.

MR—-7031;DNA-2972F - Septewmber 1972 SAN-CE
Desigg gg a Monte Carlo Radiation Transport Ccde for the

ILL

Steinbert, H.; Troubetzkoy, E.S.; Kalos, M.H.
Mathematical Applications &roug, Inc.

ILLIAC 1V .

AVAIL: NTIS
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RSIC DATA LIBRARY DLC-21/KXRAY

NAME AND TITLE OF DATA LIBRARY

KXRAY: Evaluated X-Ray Cross Secticn Library.

NAME AND TITLE OF DATA RETRIEVAL PROGRAM
RDXRAY: A Program for Printing the KXRAY Data.

HISTORICAL BACKGROUND INFORMATION

This set of evaluated data for X-ray interactiens 1s described in
Refs. 1-3 and replaces an earlier coﬁpilation, also by Kaman? Two
other photon interaction libraries, DLC-7 and DLC-15, are also pack-
aged as part of the RSIC Data Library Collection, but their energy
range extends only to l-keV, The emphasis of DLC-21 is toward lower
energies, its range extending from 0.1 keV to 1 MeV, and the library

provides data in an energy region not covered by the others.

APPLICATIONS OF THE DATA

For use in general purpose X-ray transport codes.

SOURCE AND SCOPE OF THE DATA

The procedure used in the evaluation and compilatiocn of the X-ray
library are described in Ref. 1. The first 34 pages of that report
are supplied in the documentation provided with DLC-21. Additional

useful information is given in Refs. 2 and 3.

Experimental X-ray attenuation cross sections for 94 elements
for energies between 0.1 keV and 1 MeV were obtained for the period
from 1920 through 1970. ' Exact photcelectric absorption values alsco
were calculated for hydrogen. Scattering cross sections were calculated
by relativistic SCTF methods. These were subtracted from total attenua-
tion data, and the resulting photoelectric and measured photoelectric
absorption cross sections from 1 keV to 1 MeV were fit by a least
squares procedure toc obtain best values. Interpolations were made for
elements and energy ranges for which there were no experimental data.
In addition, from 0.1 keV to between 1 keV and 10 keV non-relativistic,

-g7-
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self-consistent, independent electron theory was used to calculate
photoelectric absorption cross sections. Thus, for this energy range,
values based on least squares fits and on calculations are given, with
the calculated values recommended. Scattering values were added to all
photoelectric cross sections to obtain a best set of attenuation cross

sections.

Values are tabulated in units of barns/atom as a function of
energy (keV). Data are given for photoelectric, coherent scattering,
inccherent scattering, incoherent scattering (absorption compenent),

and total attenuation.

DISCUSSION OF THE DATA RETRIEVAL PROGRAM

RDXRAY is a program to read and list the contents of a tape con-
taining DLC-21/KXRAY.
CONTRIBUTOR

Kaman SciencesCorporation, Colerade Springs, Colorado.

DATA FORMAT AND COMPUTER

BCD or EBCDIC card image, IBM 360/75/91.

TYPICAL RUNNING TIME
To list the entire library using RDXRAY requires approximately
5 minutes on the 360/75.
REFERENCES
a, Documentation available with library

(1) Wm. J. Veigele, E., Briggs, L. Bates, E. M. Henry, and B.
Bracewell, '"X-Ray Cross Section Compilation from 0.1 keV
to 1 MeV, Vol. 1, Rev., 1, Discussion and Results,"

DNA 2433F, (KN~71-431(R)), July 1971. The first 34 pages
are packaged with DLC-21.
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{b) Other documentation helpful in defining library

(2) Wm. J. Velgele et al., "X-Ray Cross Section Compilation
from 0.1 keV to 1 MeV, Vol. II, Rev. 1, Input Data and
Supplemental Results,” DNA 2433F (KN-71-431(R}), July 1971.

(3) E. Briggs and Wm. J. Veigele, "Supplementary Report to
¥-Ray Cross Section Compilaticn from 0.1 keV to 1 MeV,"
DNA 2433F (K-72-431(SR)), August 1972.

(4) Wm. J. Veigele, E. Briggs, B. Bracewell, and M. Dcnaldson,
"X~Ray Cross Section Compilation,'" KN-798-69-2(R) Octcber
1969: B. Bracewell and Wm. J. Vergele, Bull. Am. Phys. Soc.
15, 72 (1970).

11. CONTENTS OF LIBRARY

The library package contains the following items:
a. the reference listed in section 10a above.
b. a2 reel of magnetic tape containing the library, program ROXRAY
and sample input and output.
Persons requesting the library should send a full (2400 ft) reel of
magnetic tape to the address listed below.
12, HOW TO OBTAIN LIBRARY
Inquiries or requests for the library may be mailed to:
DATA COORDINATOR
Radiation Shielding Information Center
Oak Ridge National Laboratory
P. C. Box X
Qak Ridge, Tennessee 37830

or telephoned to:
Area Code 615, 483-8611, extension 3-69L44, or to
FTS xx-615-483-6944,

13. DATE OF ABSTRACT

November 1872,
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