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. ..Thomti Vaux (15.57) 

NEW NUCLEAR STANDARDS AVATLABLE 

The American Nuclear Society (ANS) announces the publication of two new 
nuclear standards. N18.7-1972, Administrative Controls for Nuclear Power Plants, 
and N101.6-1972, Concrete Radiation Shields,have been approved as American 
National Standards. Both are $10.00 per copy and are available from ANS, 
244 East Ogden Avenue, Hinsdale, Illinois 60521. 

Administrative Controls for Nuclear Power Plants, N18.7-1972, provides 
criteria necessary for administrative controls necessary for the safe and 
efficient operation of nuclear power reactors. Test, mobile, and experimental 
reactors, as well as reactors not subject to U.S. Atomic Energy Commission 
(USAEC) licensing, are excluded because of difference in operational practices 
and contractual requirements. N18.7-1972 was referenced in draft form CANS-3.2) 
by the USAEC in Safety Guide 33, Quality Assurance Program Requirements (Operation). 

Concrete Radiation Shields, NlO1.6-1972, covers requirements and recommended 
practices for the construction of concrete radiation shielding structures and 
for certain elements of design that relate to problems unique to this type of 
structure. It includes discussions of aggregates, design of concrete mixtures 
and forms , placement of concrete, design and installation of penetrations, 
embedments, metal liners and penetration plugs , and an outline of testing and 
quality assurance provisions needed to verify that the desired quality of design 
and construction has been met. 

N18,7-1972 was prepared by Subcommittee ANS-3, "Reactor Operations," of 
the ANS Standards Committee. 
of Subcommittee ANS-11, 

N101.6-1972 was prepared by working group ANS-11.13 
"Radioactive Materials Handling Facilities and Special- 

ized Equipment," composed of H. G. Duggan, Chairman, ORNL, C. A. Burchsted, 
Secretary, ORNL, A. F. Campagnone, USAEC, F. Il. Carpenter, Gulf General Atomic, 
H. S. Davis, Douglas United Nuclear; R. F. Denkins, Portland Cement Assoc.; 
3. A. Lamberton, Instrusion-Prepakt; F. J. Patti, Burns 6 Roe; and A. P. Rosa, 
Catalytic, Inc. 

IF YOU CHANGE YOUR ADDRESS, please notify us (including Building and Room No. where neededl. ThirdClassMail is returned to us 
at our expense if the addressee has moved. If your mail is returned, your name will be deleted from our distributions until we hear from you. 
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‘_ 
ENGINEERING COMPENDIUM STATUS REPORT 

,' ,. . . > 
H. E. (Gene) Hungerford, now ori sabbatical leave from Purdue University, 

reports progress on the Engineering Compendium, 'as' follows. "Volume II of 
the ENGINEERING COMPENDIUM ON RADIATION SHIELDING, on shield materials, 
published by Springer-Verlag under the auspices of the IAEA, is in the 
final stages of being set into print. The final page proofs should be out 
by about April 1. Indexing of the volume will occur as soon as the'page 
proofs are ready, probably in April. The publishers hope to have the 
volume printed and ready to be released for sale by early summer, possibly 
in June." 

SPECZAL NOTE TO COOE AND DATA CONTRI&UTORS 

As a resu I t of the numerous’ and varied types of computers and 
operating systems by which.magnetic tapes can be prepared for 
transmitting information, it is essential that a description’of 
how the tape Is written be sent along with the tape, as well as 
a descriptipn of fts contents. 

A TAPE INFORMATION form is appended to this Newsletter for your 
use. It I ists items which wi I I help expedite the retrieval of 
information from tapes sent to RSIC. In particular, informa- 
tion about the number of files on the tape, the number of tracks 
and wi+h what density the tape has been written would be appreci- 
ated. PI ease note that tapes can be written such that a “LABEL” 
identifying the tape is actually written at the beginning of the 
tape. In this case, it is necessary that you tel I us that the 
tape is “LABELLEO” and that you specify what the vo I ume i dent i - 
fication written in the LABEL is, and the “DSNAME” for each file. 

Your cooperation is always appreci a-ted. 

The National Neutron Cross Section Center (NNCSC!) has announced that 
the contents of the Swedish Neutron Data Library, SPENG, have been added to 
their files (but they are not in ENDF format). This library is in part 
based on UKNDL, KEDAK,.and ENDF. It is described in Report AE-RD-Y5 (19721, 
which has been distributed in Europe but not yet in the United States. The 
28 materials of the Library (including two elements, F and Er, not in 
ENDF/B-III) are: 
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1-H-l 11-Na-23 
l-H-2 13-Al-27 
2-He 14-Si. 
3-Li-6 24-Cr 
3-Li-7 25-Mn-55 
5-B-10 26-Fe 
5-B-11 28-Ni 
9-F-19 29-cu 

40-Z?? 92-u-235 
42-MO 92-U-238 
6%El? 94-h-239 
73-Ta 94-Pu-240 
74-w-186 94-Pu-241 
79-Au-197 > 
(Fission Products of Pu-239 

The SPENG Library is in a BCD card image format and is contained on a 
single magnetic tape. Anyone 'interested in receiving all or any part of the 
SPENG Library should submit a 2400 foot 7-track magnetic tape to NNCSC and 
should indicate which parts of the Library are desired. 

The general purpose Monte Carlo multigroup neutron and gamma-ray trans- 
port code system, MORSE, has proliferated into a series of codes through 
wide usage and continuing code development. A further diversity has been 
caused by differing geometry treatment. TO simplify handling within RSIC 
procedures and to avoid confusion in publicizing changes to the MORSE system, 
we have separated the several versions into two packages. The original MORSE 
series of codes which describe the physical problem through 05R-GEOM routines 
remain in the CCC-127 code package with the code system'designated as MORSE-G. 
The series. which make use of the MAGI-developed combinatorial geometry will be 
packaged as CCC-203 and designated as MORSE-CG. 

The following versions are currently available. In each case, we have 
indicated the computer on which that version is operable and the date on 
which it was most recently packaged or updated and repackaged. 

CCC-127A/MORSE-G (cDC-1604, l/70) CCC-203A/MORSE-CG (UNIVAC-1108, 3/73) 
CCC-127B/MORSE-G (IBM-360, 3/73) CCC-203B/MORSE-CG (~~~-6600, 3/73) 
CCC-~Z~C/MORSE-G (cDC-6600, 3/73) CCC-203C/MORSE-CG (IBM-360, 3/73) 

The following code packages are announced as available. In some 
instances, changes to existing code packages are described; others are new 
additions. Unless otherwise noted, requests should be accompanied by a full 
reel (2400') of magnetic tape. 

CCC-125B/RSAC A FORTRAN IV version, written for the IBM 360, has been 
contributed by Aerojet Nuclear Company, Idaho Falls, Idaho. 
The original version of the code. (CCC-125A) was written 
in MAP for the IBM 7044 by Phillips Petroleum Co. RSAC 
is a Radiological Safety Analysis Code. Reference: 
IDO- and IDO-17151. 



CCC-lGl/NMTC A CDC 6600 version has been contributed by Los Alamos 
Scientific Laboratory, Los Alamos, N. Mexico, and is 
packaged as CCC-161C. NMTC is a Monte Carlo Nucleon- 
Meson Transport Code System. Reference: ORNL-4606. 

CCC-184/TASK The Generalized One-Dimensional Transport and Diffusion 
Kinetics Code, TASK, has been updated with I/O improve- 
ments which make the use of the "diffusion theory" option 
more tractable; to solve problems that have no delayed 
neutrons,; and to allow the cross sections from the ANISN 
code to be input to TASK,without removing the title cards 
in the cross-section decks. Reference: ORNL-TM-3811. 

CCC-2WSTRAGL Calculation of Energy Loss Straggling of Heavy Charged 
Particles, contributed by Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico. FORTRAN IV; CDC 6600. 
Reference: comP_. Phya. Commun.; Z(7), 433-42 (Dec. 1971). 

CCC-202/PELSHIE General Purpose ,Kernel Integration Shielding Code for 
Point and Extended Gamma-Ray Sources, contributed by the 
Atomic Energy Board, Pretoria, Republic of South Africa. 
FORTRAN IV; IBM 360. Reference: PEL-213. 

CCC-205,'TRAPP Transport of Alpha Particles and Protons with All Nuclear 
Reaction Products Neglected, contributed by the ORNL 
Neutron Physics Division. The calculation assumes all 
particles travel in a straight line and undergo a con- 
tinuous slowing down. FORTRAN IV; IBM 360. Reference: 
ORNL-4763 and ORNL-TM-3813. 

PSR-lB/PLOTFB ENDF/B Data Plotting Code Package. This is a revision by 
the ORNL Mathematics tinind Neutron Physics Divisions of the 
original ENDF/B plotting package released by Brookhaven 
National Laboratory. FORTRAN IV; IBM 360. 

PSR-42/DUFOLD Derivative Unfolding Code - Determination of Neutron 
Spectra from Ne-213 Pulse Height Data, contributed by 
Department of Nuclear Engineering, Kansas State University 
at Manhattan. FORTRAN IV, IBM 360. Reference: COO-2049-7, 

PSR-47/ENLOSS Calculation of Energy Loss of Charged Particles, contributed 
by Atomic Energy Research Establishment, Harwel.1, England. 
FORTRAN IV; CDC 6600. Reference: AERE-7072. 

PSR-4S/ALCl Cross SectionLibrary Management Routine for Discrete 
Ordinates Codes ANISN, DOT, and DTF Series, contributed 
by the ORNL Neutron-Physics Division. FORTRAN IV; IBM 
360. Reference: ORNL-TM-4015. 
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PSR-49/DINT 

PSR-50/GAMBlT 

PSR-Sl/SMUG 

PSR-52/MACK 

A Multigroup Coherent-Incoherent Cross Section Data Gen- 
erator for Photon Transport Calculations, contributed by 
Sandia Laboratories, Albuquerque, New Mexico. FORTRAN IV; 
CDC 6600. Reference: SC-RR-72-0684. 

Multigroup Neutron Cross Section Data Generator, con- 
tributed by Westinghouse Astronuclear Laboratory, Pitts- 
burgh, Pennsylvania. The source is written in FORTRAN IV; 
the cross section libraries in' binary for the CDC 6600. 
Reference: WANL-TME-1969. 

Multigroup Photon Cross Section Generator, contributed by 
the ORNL Mathematics and Neutron Physics Divisions. A 
module of the AMPX Code System for the generation of multi- 
group cross section data sets, SMUG is packaged as a 
stand-alone replacement for PSR-'I/MUG. FORTRAN IV; IBM 
360. Reference: CTC-17. 

Calculation of Neutron Energy Release Parameters and Multi- 
group Neutron Reaction Cross Sections from Nuclear Data in 
ENDF Format, contributed by the University of Wisconsin, 
Madison, and the Oak Ridge National Laboratory. FORTRAN IV; 
IBM 360 and UNIVAC 1108. Reference: ORNL-TM-3994. 

CffANGES TO PATA LTBRARY COLLECTTON 

Since being announced in the November 1972 RSIC Newsletter, some' 
modifications have been made to the DLC-lS/DECAYGAM Data Library. In 
particular, the documentation of this compilation of radioactive decay 
gamma-ray spectra hasbeen augmented and improved. The abstract has been 
revised and a copy is attached to this issue in a form suitable for in- 
clusion in the ORNL-RSIC-30, Vol. I "Abstracts of the Data Library Packages 
Assembled by the Radiation Shielding Information Center." This should re- 
place the abstract distributed with the November 1972 RSIC Newsletter. 

DLC-24/SINEX A lOO-Group Neutron Reaction Cross-Section Data Library 
Generated by SUPERTOG from ENDF/B, contributed by the 
CIRNL Mathematics and Neutron Physios Divisions. The 
package includes a retrieval program to convert SINEX data 
into forms suitable for activity calculations in ANISN. 
FORTRAN IV; IBM 360. An abstract of DLC-24 is attached 
as the last pages of this newsletter for insertion in your 
copy of ORNL-RSIC-30. 



-6- 

The following persons have notified RSIC about address and/or career 
changes. 

David T. Gddtnan has been named Deputy Director for the Institute for 
Basic Standards (IBS) at the National Bureau of Standards, U.S. Department 
of Commerce. IBS provides, the United States with a central basis for a 
consistent. system of physical measurgment; coordinates that system with 
measurement systems of other countries, and furnishes essential service 
to the nation's scientific and technological community. Prior to his 
current appointment as Institute Deputy Director, Dr. Goldman was Program 
Analyst in the Office of the Associate Director for Programs. He continues 
to serve as an Adjunct Professor in Nuclear Engineering at the University 
of Maryland. 

GeUhge C. M&O of Gibbs & Hill, Inc. has been appointed Adjunct Pro- 
fessor of Nuclear Engineering to New York University. He will teach 
radiation protection and shielding for graduate and undergraduate stu- 
dents. Dr. Biro will also remain in his position as Consulting Nuclear 
Engineer at Gibbs 6 Hill. 

%&a& tiagy has returned to his position as Dipl. Physicist of the 
Technical University Reactor Group in Budapest, Hungary. He spent several 
months last year working with the Radiation Shielding Group at CNEN, CSN, 
Casaccia, Italy. 

H. G. &&&J&4%% has informed us that Brown Boveri/Krupp in Mannheim, 
Germany has recently changed its name to Hochtemperatur-Reaktorbau GmbH. 
The mailing address is still the same. 

The following changes of address have been noted: RudaLph 3. iienningm, 
from the University of California at Berkeley to the Swiss Federal Insti- 
tute for Reactor Research, W&enlingen; fl. E. p. hg, Jh. from Control Data 
Corporation, Minneapolis, Minnesot!a,to Illinois Power Company at Decatur; 
3. E. RCUL& from Lockheed, Palo Alto, to Maxwell Laboratories, Inc., San 
Diego, California. 

Visitors to RSIC during the month of February were: D. Foster, 
Business Equipment CO.~ Knoxville, Tenn.; C. Papastergiou, Greek R. Reactor 
Democostas; G. L. Simmons, Science Applications, Inc., Huntsville, Ala.; 
3. Strahl, NUS Corp., Rockville, Md. 

L’ITERATURE ACCESSJON 11Sl 

The following literature cited has been ordered for review for the RSIC 
information system. 
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REACTOF AND WEAPONS SHIELDTNG 

ABCC-TR-16-70 (In English and Japanese) 
Estimation of Gamma-Ppy from Neutron TRancea Padiodctivitp 

Nagasaki. 
.; Hatupama, T.; Rumamoto, Y.; Kato, Y.; 

AERE-R-68 2(Fev ) 
Abso ute Yields in the Fission of 235-11, 238-U, and 239-Pu P 

frradiated in DFR. 
Cunin hame, 
ilay,l 72 El 

J.G.; Goodall, J.A.B.; Willis, H.H. 
Dep,,NTTS (U.S.Sales Only) 

AEBE-R-7166 
Neutron Cross-Sections for 7-Li in the Fnergp Range 10 keV to 

15 HeP. 
$;y$on, T. U. 

BNL-17298‘; CONF-721203-5 
mg?;b,;e FiGed Padlation Dose m&a~ept Neter. 

l Chester, J.D.; 
October’lsi~2” 

. . 

Dep., NkS 

CEE-CONF-1976; CONP-711204-2 
Evaluation of the Components of the Absorbed Dose in the 

Interior of Organisms Expised to Neutrgns. 
p!qyet, PI,; Ricourt, l ; L.emaire, l 

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

CEA-R-4376 (Tn French 
shield studies: b ropagation of 14 HeV Neutron'in Access Baffles 

and Circulpar Channels. 
P.; Couvert, D.; Drouvin, G. 

NTfS (U.S.Sales Only) 

C'fNDA-72 Supplement 
An Index to the Literature on Microscopic Neutron Data. 
IAPA 
November 1972 International Atomic Energy Pgencp, Vienna, 1972 

CONF-721204-l 
CalculatI,on of Dose to Selected Organs from Monoenergetic 

X-Sa 
e 

Beams Incident on a Heterogeneous and Anthropomorphic 
Phan om* 

m?;on, J.V.; Warner, G.G.; Rosenstein, @I.; Schneider, R.H. 
Dep., NTfS 
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COO-2171-l 
Validit 
~$4, % 

.zf S :$;a1 Distribution Methods in Spectroscopy. 
l : s , A. 

#?-IS 

Hagnets in a Fusion Peactor. 

DNA-299&F* SAT-71-553-LJ 
nulti 

Transpor 8 
roup Analysis of Veutron and Secondary Gamma-Pay 

in Concrete. 
15 May 1971. 

Final Report 1 January 1970 through 

ProSE~~t~.IJ. 
W.H,,Jr,; Dupree, S.A.; Grace, D.E.; Huffaan, D.L.; 

Ca,~~~~%'a431f~~tions, IIIC~, 1250 Prospect Street, La Jolla, 

DP-ns-720uo 
WVigon ;oyes f Pall flium cf.252 O;ile Ceraet Wire. 
~~T~s~,16;14i2Sz?th, P,k; HcBreatb, . . 

EUF-a787 (In German) 
nicrodosimetric fnvesti ations into the Energy Transfer 

of ,Fast Beutrons to Soft T&sue. 
i$U&nburg, U. 
Dew I NTIS (U.S.Saies Only) 

Em-0867 
Recommendation on the Measurement of Fadiation-tnduced 

Damages in Reactor Structural Haterial. 
August,1972 

PET-3011 (In Pussian 
Optimization 0 of Protection Near Sources of 

.; Shemetenko, B.P. 
Dep., nTTS (U.S.&ales Only) 

HASL-260 
High Pressure A gon Ionization Chamber Systems for the 

Measurement of Env ronaental f 
DeCam 

Fadiation Exposure Fates. 
o, J. A.; Beck, B.L.; aaft, P.D. 

pglgfn er,1972 E 
I_ 
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HA .SL-271 
Gamma F 

'a Large 
Faft, P 

ad ation from 
B: ling 

1 
water 'a .;, Gogolak, 

Decay in 

HEDL-SA-409; COW-720901-13 
Diffusion Theory Analyses for Fast Reactor Shield Design. 
f3$3+ette, E.T.; ?farr, D.R. 
Dep., NTIS 

HEDL-'THE-7 -89 
z Irrad ation Effects on the Fracture of Beavy Section 

Pressure Vessel Steels, 
J.A.; James, L.A. 

TA-1243 
Nuclear Data Evaluation for 240-Pu. 

l Yiftah, S. ::;;f§,s* ' 
Dep., RTIS (U.S.Sales Only) 

tNR-P- 1405 
Effect of Sin 
;ggszevskx, 3 

ularities on Ap roxifcztois in Sn Methods. 
.; Kulikowska, .F.; l 

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

JAERI-Il-b59Q (In Japanese 
Analrtlcal Function 1 

from N&(Tl 
1 

or Describing the aesponse 

s"Ekt"e"tfier' 1971 
De;~g;yrSSystems Sor Gyma-Pays. 

.; Baba, H. 
N&i (U.S!Sales On&Y) 

Funct .ion 

JTNR-P 15-6730 (In Fussian 
Prompt Neutrons for b pontaneous Fission of 252-Cf. 
Dakovskii H.; Lazarev, Yu.A.; Oganesyan, Yu.Ts.; 

Buk:$m;v, G.+. 
VP., NTIS (U.S.Sales Only) 

Experiment to Measure the Trftiura Production 
14-MeV Neutrons in a Lithium Deuteride Sphere. 

LA-35;;,sgp leatent 
I! arlo Calctilation of the Gamma-Tjap Heating in a 

Pho;",::,; B;z;le from Core Sources.. 
Octobe$,t!7? 
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Evaluation f the Rentro and 
n Cross Sect ons for Alum mm, P P 
Foster, D.G.,Jr. 

LA-5089 
A Monte Carlo Transport Routine for th Standard 

At";aikgh;" 
4 

1962) to an Altitude of 90 I&%%cB. 
l Cashvell, E.D.; Schrandt, F.G. 

:p:gmbe;,r'sJi' 

LA-X-72- 1078 
IIonte Carlo Derelo+nt and ipplications in the Los Alamos 

Ruciza;o;ocket Program. 
f 19 2 

, C.U.; Cashwell, F.D. 

LA-DC-72-1129 
;igZpgkLA;HA;O for Gamma-Ray.Shielding Studies, 
October'lS?Z ' 
Los Alakos Scientific Lab., Los Alamos, #.ll. 875ba 

LA-DC-72-l 144 
Desi n of Albedo tientron bosimeters. 
yg13 ns, 4 D.E. 

LA-DC-72-1382; COIIP-721111-12 
Be tronic Analysis of a Tritinn-Prbdaction Integral 

Fxp;;I:ent. P 
1972r 

D.W.: Wyman, !l.E. 
Dep., WTIS 

of RERVA Structural Alloys. 
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NASA-TM-X-2440, p .595-602 
Irradiation % ffects Studiqsppf NERVA Materials. 
DeHastrp! J.A.; Merrick, . . 
;;;;ary, 972 

NRL-7446 
Effect of Neutron Irraaiatiop on Patigue Crack Pro agation 04 and 316 Stainless Ste 1s at Bigh Tempera ure. 

in %~~~n[~yl P.; Watson, H.E.; Smfth. H.H. 
f 

Naval'Fesearch Lab,, Washington, D.C. 

ORNL-4798 
forG%?i% e 

Production Due to Neutron Interactions with rron 
Neutron Energies Between 0.8 and 20 NeV: Tab;~~;~~sDi:f;rential Cross Sections. 

l Worgan, G.L.; Percy, F.G. 
NT% 
Au ust,!97? l ' 

ORNL-TM-3485(Vol.l) 
Active and Passive Defense Interactions Studies. Volume 1. 

Summar 
Haa &n!oa?l~'m P 

and Calculations. 
Decembe; lb7i' 

Wigner, E.P,; Wilson, 3.V. 
Dep., NTfS 

ORNL-TIY-4032. ENDF-180 
The Tesfing of Photon Production Data from ENDF/B-IIII 

Mat;:;;1 il;S ~+uminum). 
Jan&q; 1433 

ORNL-TM-4059 
Reasureaent of the 238-U Capture Cross Section for Jncident 

Neutron Energies up t 
Saussure, Perez, P.B.; Tngle, R.: 

Weaver, 8. 
G. de; Sh::!,kii:k. ; 

February, 1973 
NTfS 

Treatment of the Third Form of the Boltzmann 
Anisotropic Scattering in Uultilayer shields. 

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

SLbC- 153 
CZgZzepisRof ",#i;ion Dosimetry. 
June: 19?2" 

, W.P. 
Dep., NTIS 

TP-403 
Nuclear Ship Oxygen Activation Calculationa> nethod with 

Experimental ;o;parlson. 
Anderson 
July, 1975 l l 
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UCEL-50UOO Volume 11 
Phoe~d"c~~~~~PatIonaE Constants 

S ste for Pradactio~u~~ {ytronics and 
Data, Indexes, and Techni 

- Experimental 
% 

nes 
Set of lentro; Resonance 

of hbtaining a selected Set 
arameters. 

,; Bowerton, R.3.; Perkins, S.T. 

,.,.I”.. 

UCRL-~Y~~~- cotw-721117-i 
Calcdational Uodels for LLL Pulsed Spheres. 
Plechaty E. P. 

ber,!972 
--- 

octo ~~ 
Dep., NTIS 

WE-119 
Determination of Cross Sections for Solution of Gamma Pap 

Trans ort. 
P 

37enta n v* 
3 Sko a Works, fnformation Centre, Plzen - Czechoslovakia 

Experience with the Develcpment of a Uranium Calorimeter 
forKtt;le;r Reactors. 
Padak 8. 

.; Jironsek, 0,; Teren, S.; Neaec, J,; Dach, K.; 
1992 
Skada Flcwks, lOuclear Power Construction Department, tnf oraation 

Centre, Plzen - Czechoslovakia 

P.&a Biochia 
Bffect bf DiEfer&iices 

Bio hys 7(2 i 6 
189-192 
the Blemental Composition of Human Phantoms on the Absorbed Energy Fraction of External 

Photon Fadiation. 
T;q;inger, X. 

Health Phys., 23 6) 
f 

86 -865 
Dose E aiva i 
Neufel % 

en{ Tn ex. 
, J. 

(Notes) 
December,1972 

in %ead. 

J. Ph sr Bm, S(8), 1583-lS95 % ffect of Target Bbsar tion on the Attenuation 
Characteristics of Brews rahlang 
nedium Potentials. 

e Generated at Constant . 
E;::t,wi 

Hed. Radial. 17(6 
Calcnla~ion 1 

ao-es 
o 

Galina L.S. 
'Tsodose Curves in Peaote Gamma Therapy, 

June, 1472 
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Med. Radio1 
Effect'6f the &%tion Field Size on the Depth Dose 17i6) 

with Sha in Dev$ces in Gamma Therapy. 
Stavi!sk!i, R.V.; Faspokova, I.E. 
June,1972 

Gamma-Ray Buildup Pactors by 

Nucl. Fn 
Lea%. sEm&~23 (2) - 

Common1 
Cak~lZZ!oZiZ4far Transport Containers for 

K 
used Pa ioisotopes. 

E&tk&r~i!32 

Aspects of a n&w Tron 

Nncl. Prig. 
Shielding 

Design* 23f3);367-375 
Fadiation: 

f ect veness of Ribbed Slabs Against Gamma 
Part II, 

Chilton, A. B,; 
En sneering Hethods. 

Rorr s, F.E. 9 
December, 1972 

Nucl. fnstrum. Methods, 104 2 
to F!~~~o;~~,~~~~-L~F and J-li 365"37a F Thermoluminescence Dosimeters 

Tanaka, S,; Firuta, Y, 
1972 

Nucl. Sci. 
from the Fission 

Nucf. Sci. 
Theory bp fleans of Space 

Scattering Moments 
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Nucl. Sci. Fn 

4 
50(2 

sit ran 
Fes~~~~:~ePange. 

k 
171-173 

Goss Sections in the Unresolved 

Fe&& 1973 

Phys. Med. Biol, lf(1 
Calculated depth b 56-63 

&se Table for 2520Cf Sources in Tissue. 
!g::::;y11$?1* pm 

Phps. Bed. 
Radiat oii?&alitp f 17m &f3%222 
Dicelio J.F.; Gross, U.; Rkljevic, U.ll. 
llay,1971 

Phys. tied. 
Dose D iI %~6u~fd~h8A~%~6~ 2520Cf Needle 
Calvett R.D.; Sossi, H.H.; Krishnaswamy,'V. 
flay,1972 

Phys. wed. Biol. 
Intercom l7(3) adsons o# $8&~8%i Dose and Dose Distribution 

for X-Irrad ations using Railed LIP Thereolnrinescent E 
Dos;;kgrs. 

A.J.: 
~a~,1472 

Crebckder, D. L.; Hogeveg, 3.; Broerse, J.J. 

Phys. CZ%lZ,i~ 'ke~$ 1 h ' 
Sour es 

DiE2iles far Iaplantable 252-Cf 
u!kldam 
July,lS?Z 

J;P.; Shapiro, A.: Kereiakes, J.G. 

French Patent 2 070,548 (In French) 
Fladiatian 6rotection Shieliing. 
~~~~;~~",r~a,~4ilAua0uin, . 

THESIS 
;grn:;,;i; itgenuation in Basement Ceilings. 
1931 -. l 

Oniversity microfilms order #0.72-17,089 

SPACE AND ACCELERATOR SHIELDTNG 
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TAPE INFOFWFl?ION 

(Please fill in as applicable) 

Tape Number Number of files on tape 

Mode: 0 E:BCDk 

0 BINARY 

0 MIXED 

8 200 BP1 

Density: 556 BP1 

0 800 BPZ 

0 1600 BPI 

0 NL 
Labelled 
tape: 0 SL 

0 NSL 
If labelled, please give 
label information 

0 NO, Record length 

Tape blocked: 0 Y!iS, DCB parameters: EKESIZE 

LZUJCL 
Fuicm 

TRTCH 

0 IBM-36 0 0 CDC 

Computer on 
which tape 0 UNIVAC 

ms written: 0 IRM 7090/94 

0 GE 

0 Other 
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RSIC DATA LIBRARY DLC-lS/DECAYGAM 

1. NAME AND TITLE OF DATA LIBRARY 

DECAYGAM: Radionuclide Gamma-Ray Energy and Intensity Compilation. 

2. NAME AND TITLE OF DATA RETRIEVAL PROGRAMS 

NUCDAT: Edit Program for Reading, Listing; and Editing Data on 

Magnetic Tape and Cards. 

DKDATA: Subroutine for Retrieving Radionuclide Gamma-Ray Decay 

Data. 

3. HISTORICAL BACKGROUND INFORMATION 

Because of a need at Oak Ridge National Laboratory to resolve 

complex high-resolution gamma-ray spectra, an effort was begun to 

collect a modern computer-readable library of gamma-ray energies and 

intensities. The data were collected on punched cards, and over a 

period of time, underwent many revisions. The present version avail- 

able on magnetic tape represents a collection from many sources and 

includes some unpublished compilations of Oak Ridge National Labora- 

tory Nuclear Data Project. In addition to energies and intensities, 

the library includes natural abundances of stable nuclides from which 

radionuclides may be formed, half-lives, 2200 meter/set cross sections, 

fission yields, and other quantities necessary for gamma-ray 

spectroscopy. 

4. APPLICATIONS OF THE DATA 

Radionuclide decay data have many applications. This compilation 

contains, for those radionuclides tabulated, all necessary data for 

qualitatively and quantitatively measuring photon emitting radionuclides 

as well as conducting activation analysis using gamma-ray spectrometry. 

The data are thus especially useful in these areas of endeavor. Gamma- 

ray energy and intensity data are necessary for shielding and gamma-ray 

heating calculations. Environmental dose calculations also depend on 

these data. 
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5. SOURCE AND SCOPE OF DATA 

The sources of the data are recorded as Hollerith records on mag- 

netic tape along with the data for each radionuclide. Presently, the 

data are tabulated for 514 radionuclides. Where possible, the intensity 

data have an absolute normalization; -in some cases, however, the normal- 

ization is relative. 

6. DISCUSSION OF THE DATA RETRIEVAL PROGRAMS 

There are two retrieval programs provided, NUCDAT and DKDATA. 

NUCDAT will read data from magnetic tape or cards, generate a 

new data tape from cards and produce a listing in two main tables+ 
Table I is an unmodified listing of the input information arranged 
according to increasing atomic number. For each atomic number 

entries are arranged by increasing mass number. Table II, whose 

listing is optional, consists of a sorted list of the most intense 

gamma rays arranged according to increasing energy. Listed also in 

Table II along with each gamma-ray energy, is the radionuclide to which 

the gamma ray belongs, its half-life, type of radionuclide, and energies 

and intensities for several of the most intense gamma rays emitted by 
the radionuclide. These associated gamma rays are arranged by decreas- 
ing intensity to enable gamma-ray spectroscopists to easily compare 
lines in spectra with the most intense tabulated energies and thus 

rapidly identify the components of "unknown" spectra. 

DKDATA is a subroutine which returns to the calling program infor- 

mation concerning the gamma-ray decay characteristics of a nuclide of 

specified atomic number and mass. This data is initially read from 
DLC-19 on first entry to the subroutine, and the pertinent data for 

all nuclides of interest are stored for use in subsequent calls. 

7. CONTRIBUTOR 

Analytical Chemistry and Neutron Physics Divisions, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. 
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8. DATA FORMAT AND COMPUTER 

BCD or EBCDIC card images, IBM 360/91. 

9. 

10 

TYPICAL RUNNING TIME 

To compile NUCDAT and edit the entire DECAYGAM library requires 

1 minute on the IBM 360/91; DKDATA sample problem, 18 sec. on IBM 361/75. 

‘. REFERENCES 

19.3 

(1) F. F. Dyer and L. C. Bate, "A Compilation of Modern Nuclear Decay 

Data for High Resolution Gamma Spectroscopy," Paper to be presented 

at the IAEA Symposium on Applications of Nuclear Data in Science 

and Technology in Paris, France (March 1973)* 

(2) F. F. Dyer, "Input Instructions for the NUCDAT Retrieval Program 

for DLC-19,'DECAYGAM," Informal Notes (February 1973). 

(3) J. W. Wachter, "DKDATA: Subroutine for Retrieving Radionuclide 

Gamma-Ray Decay Data from RSIC Data Set DLC-19/DECAYGAM," ORNL-TM- 

4095 (February 1973). 

11. CONTENTS OF THE LIBRARY 

The library package contains the following items: 

a. the documentation cited above, 

b. a tape containing the DECAYGAM library, NUCDAT and DKDATA 

retrieval programs, 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. 0. Box x 
Oak Ridge, Tennessee 37830 
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or telephoned to 

Area Code 615; 483-8611, extension 3-6944, or to 
FTS xX-615-483-6944, 

13. DATE OF ABSTRACT 

March 1973. 
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RSIC DATA LIBRARY DLC-24/SINEX 

1. NAME AND TITLE OF DATA LIBRARY 

SINEX: 100-Group Neutron Reaction Cross-Section Data Generated 

by SUPERTOG from ENDF/B. 

2. NAME AND TITLE OF DATA RETRIEVAL PROGRAM 

RESOLVE: A Program to List or Convert SINEX Data into Forms 
Suitable for Activity Calculations in ANISN. 

3. HISTORICAL BACKGROUND INFORMATION 

Since 1968 the Radiation Shielding Information Center has pro- 
vided the DLC-2 100 group, P3 expansion neutron cross section library 
generated with SUPERTOG from the latest ENDF/B library available, 

The nature of this library is such that all individual reaction cross 

sections are lumped together because their identity is not necessary 

for doing a neutron transport with codes such as ANISN. 4 However, 
the need to calculate the spatial distribution of individual reaction 

rates has demonstrated the desirability of having available the in- 
dividual multigroup reaction cross sections in a format consistent 

with the cross-section data used for the transport calculation. A 

recent modification to SUPERTOG allows the option to output these 

multigroup reaction cross-section data, and the result of processing 

the ENDF/B library has been preserved as DLC-24/SINEX. The name SINEX 

is an acronym for SUPERTOG Interpretation of ENDF/B X-Sections. - - - - 

4. APPLICATIONS OF THE DATA 

The data can be used in combination with 100 group neutron trans- 
port calculations (using, for example, the DLC-2 library) to determine 

the spatial distribution of individual reaction rates. In particular, 
the retrieval program allows the preparation of dummy materials based 

on DLC-24 which can be used in the activity calculation option in 
ANISN to calculate the desired reaction rates. 
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5. SOURCE AND SCOPE OF THE DATA 

DLC-24 was generated by PSR-13/SUPERTOG from nuclear data in either 
point-by-point or parametric representation as specified by ENDF/B.' 

This data is averaged over each specified group width. For the top 99 

groups, the explicit assumption was made that the flux (weighting func- 

tion) has the shape of a fission spectrum joined at 0.0674 MeV by a 

l/E tail. When resonance data were available, resolved and unresolved 

resonance contributions were calculated, using the infinite dilution 

approximation. For the thermal group (group loo), values for all 

materials except hydrogen were taken from the Maxwellian average values 
derived from the ENDF/B data. These are given in Ref. 6. The values 

for hydrogen are more consistent for hydrogen in water. It should be 

used in the latest version of DLC-2. 

The library consists of 100 group reaction cross sections for 

neutron interactions as follows: total, elastic, inelastic, (n,2n), 

fission, (n,n'cr), (n,n'3(Y), (n,2nM), absorption, (n,n'p), capture, 

(n,y>, (n,p), (n,d), (n,T), (n,He3>, (n,ly), (n,2a), and nubar. The 

units are barns, except that nubar is the average number of neutrons 

per fission event. A table listing the reactions included for each 

material is found in Ref. 1. 

The nuclides in DLC-24 are those which have been released as 

Category I ENDF/B by the National Neutron Cross Section Center, Brook- 

haven National Laboratory. The library contains data for H, D, He, 

3-He, 6-Li, 7-Li, g-Be, 10-B, 11-B, 12-C, 14-N, 16-0, 23-Na, Mg, 27-Al, 

Si, Cl, K, Ca, V, Cr, 55-Mn, Fe, 59-Co, Ni, Cu, 63-Cu, 65-Cu, Nb, MO, 
107-Ag, 109-Ag, 135-Xe, 133-Cs, 149-Sm,151-Eu, 153-Eu, Gd, 164-Dy, 
175-Lu, 176-Lu, 181-Ta, lB2-Ta, 182-W, 183-W, 184-W, 186-W, 185-Re, 

187-Re, 197-Au, Pb, 232-Th, 233-Pa, 234-U, 235-U, 238-U, 238-Pu, 

239-Pu,240-Pu, 241-Pu, 242-Pu, 241-Am, 243-Am, and 244~Cm. 

6. DISCUSSION OF THE DATA RETRIEVAL PROGRAM 

The data retrieval program can be used to list or selectively 

punch cards or write an unformatted tape in the ANISN cross-section 

formats. The purpose is to arrange the data so they can be read into 
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ANISN as a dummy cross section material which can be used in the ANISN 
activity calculation to calculate the desired reaction rate distribution 

in a system of interest. 

7. CONTRIBUTOR 

Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

8. DATA FORMAT AND COMPUTER 

BCD or EBCDIC card image; IBM 360/65/75/91. 

9. TYPICAL RUNNING TIME 

To process 124 reactions and produce an unformatted tape for ANISN 

input required 10 seconds pn the IBM 360/75. 

10. REFERENCES 

a. Documentation available with the library 

(1) R. Q. Wright and R. W. Roussin, "Description of the DLC-24/ 

SINEX 100 Group One-Dimensional Cross Sections Based on 

ENDF/B," Informal Notes (February 1973). 

(2) R. Q. Wright, "Input Instructions for RESOLVE, A Program 

for Listing or Converting DLC-24/SINEX Data into ANISN Cross 

Section Input Formats," Informal Notes (February 1973). 

b. Other documentation helpful in defining library 

(3) R. Q. Wright, N. M. Greene, J, L. Lucius, and C. W. Craven, 

Jr., "SUPERTOG: A Program to Generate Fine Group Constants 

and Pn Scattering Matrices from ENDF/B," ORNL-TM-2679 

(September 1969). 

(4) W. W. Engle, Jr., "A Users Manual for ANISN," K-1693 (March 
1467). 

(5) M. KS Drake, Editor, "Data Formats and Procedures for the 

ENDF Neutron Cross Section Library," BNL-50274(T-601) 
(ENDF 102, vol. 1) (October 1970). 
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(6) D. E. Cullen and P. J. Hlavac, "ENDF/B Cross Sections," 

BNL 17100 (ENDF-2001 (November 1972). 

11. CONTENTS OF THE LIBRARY 

The library package contains the following items: 

a. the documentation listed in section 10a above, 

b. one reel of magnetic tape containing the library, retrieval 
program, and sample input and output. 

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. 0. Box X 
Oak Ridge, Tennessee 37830 

or telephoned to 

Area Code 615; 483-8611, extension 3-6944, or to 

FTS xX-615-483-6944. 

13. DATE OF ABSTRACT AND CURRENT VERSION 

February 1973, 
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