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KTAMESffA LAKE PROCEEDINGS AVAILABLE 

The proceedings of the National Topical Meeting on New Developments in Reactor 
Physics and Shielding held at Kiamesha Lake, New York, September 12-15, are avail- 
able: Sessions were held on: neutron and reactor physics in the thermal energy 
range, reactor theory, reactor shielding, fast critical experiments and delayed 
neutron effects, fast reactor physics and neutron physics in the resolved and 
unresolved resonance range. Many of the papers were invited. The report is 
bound in two volumes; total price: paper copy $15, microfiche $0.95 from the 
National Technical Information Service, Springfield, Va. 22151, as CONF-720901. 

ANS MEETING IN h.WW(INGTON 
NOVEMBER 32-17 

The American Nuclear Society winter meeting in Washington, D.C,, November 
12-17, has the theme "International Conference on Nuclear Solutions to World 
Energy Problems." Morning plenary sessions will be held on Nuclear Energy and 
the Quality of Life, Fast Breeder Reactors, Safety and Siting of Established 
Power Reactor Types, Fuel Cycles, and Thermal Power Reactor Systems. Sessions 
of special interest to the shielding community are: Cross Sections for Radia- 
tion Transport, High Energy Radiation Transport, Shielding and Radiation Trans- 
port Applications, Dosimetry and Spectroscopy. 

CSEWG SHTELDING SUBCOMMITTEE MET AT ORNL 

The Shielding Subcommittee of the Cross Section Evaluation Working Group 
(CSEWG) met at ORNL September 27-28 to discuss and act on topics related to 
nuclear cross sections for shielding work. Subjects included benchmark work, 
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status of shielding data, processing codes, format proposals, scope of 
the committee, and "standard" photon group structure. E. M. Oblow and 
D. E. Bartine discussed recent cross section sensitivity studies at QRNL 
which were reported at the Kiamesha Lake Conference (Book 1, pp 512-523). 
Minutes of the meeting may be requested from the Chairman, R. J. LaBauve, 
Los Alamos Scientific Laboratory. 

NOTE ON THE JOINT DEVELOPMENT OF CCC-lbOITVA, 
Time-Depedu~X ANZSN 

The TDA Code is documented in LA-4557, ORNL-4662 and SIA-70-125. The 
three document numbers (for the same report) indicate the "joint effort" 
in creating this code. The code was originally written by W. W. Engle, Jr. 
of ORNL for the IBM 360 machine and was subsequently adapted to the CDC 
6600 by K. G. Adams of Sandia Laboratories. K. G. Adams had to partially 
rewrite the code and his name has-been omitted by mistake from the list of 
authors in LA-4557. Subsequently, TDA has been tested extensively by J. H. 
Renken of Sandia Laboratories and H. A. Sandmeier of LASL, as well as 
S. A. Dupree then at the Naval Weapons Evaluation Facility (NWEF) in 
Albuquerque, New Mexico. 

COIE PACKAGE ABSTRACT 
DTSTRTBUTED WITH NEWSLETTER 

In order to reduce the delay in distributing code package abstracts, 
we are distributing new abstracts with the Newsletter. An abstract for 
the code package CCC-169/CAVEAT may be removed from the back of this 
Newsletter and placed in your ORNL-RSIC-13 binder, Abstracts of Digital 
Computer Code Packages Assembled by the Radiation Shielding Information 
Center. The binders, Vol. I and III, are available from RSIC. The con- 
tents of Vol. II are available, but the supply of binders has been ex- 
hausted. 

AlXlT7ONS TO TfiE COMPUTER CODE COLLECTION 

Operable, tested with a sample problem , and available for distribution 
are the following new code packages: 

CCC-186A/FSCATT Discrete Ordinates Gamma-Ray Transport Code in Plane 
Geometry, contributed by Systems, Science and Soft- 
ware, La Jolla, Calif. References: DASA-2418, DASA- 
2618; FORTRAN Iir, UNIVAC 1108. 
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CCC-187A/SAM-CE Monte Carlo Time-Dependent Three-Dimensional Complex 
Geometry (Combinatorial) Code System - ENDF Formatted 
Cross Sections, contributed by Mathematical Applications 
Group, Inc. (MAGI), Elmsford, New York. Reference: 
DNA-2830F (MR-7021); FORTRAN IV, CDC 6600. 

CCC-188A/MOMENT I Moments Method Neutron Transport Code contributed by 
U.S. National Bureau of Standards. The codes cal- 
culate moments only. Reference: NBS Tech Note 725; 
FORTRAN IV, UNIVAC 1108. 

UPDATE TO EXISTING CODE FACKAGE 

CCC-127D/MORSE An extensively revised version of the multigroup MONTE 
CARLO code MORSE with combinatorial geometry for the 
UNIVAC 1108 has been received from the original con- 
tributor, Science Applications, Inc. It is suggested 
that those who have received this code request the 
revised version. 

CHANGES TO THE DNA WURKTNG CROSS SECTION LU3RARY 

An evaluated data set for tritium has been added to the DNA library by 
L. Stewart of Los Alamos Scientific Laboratory. Refer to this as DNA MAT 
4169, MOD 0, Tritium. 

The current contents of the DNA library are listed below. The list is 
followed by a brief description of the latest modifications. 

In requesting data from RSIC , several things should be specified. 

1. 

2. 

3. 

If you can accept a blocked tape, the entire library can be written 
on one magnetic tape. Blocked tapes will be written FB, LRECL=80, 
BLKSIZE=3200, unless the user specifies otherwise. If written as 
unblocked, three tapes are required. 

Indicate whether you want the entire library on a single physical 
tape file or each material on a physical file by itself. 

The U-235, U-238, H, T, Be-g, and Ta-181 data are available with 
elastic scattering represented either as tabulated probability 
distributions or Legendre polynomial expansion coefficients. Please 
specify which form you want. Note: All other materials have 
Legendre expansion only. 
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MATERIAL 

Nitrogen 

Oxygen 
Aluminum 

Lead 

Hydrogen 
Silicon 
Calcium 

Beryllium 

Sodium 

EVALUATORS MAT MOD DATE 

as summarized 

Young, Foster - LASL 

Young, Foster - LASL 

Foster, Young - LASL 

Fu, Perey - ORNL 

Stewart, LaBauve, Young 
Drake, Kinsey - BNL 

Fu, Perey - ORNL 

Howerton, Perkins - LLL 

4133 

4134 

4135 

4136 

LASL 4148 

4151 

4152 

4154 

Paik, Pitterle, Percy - WARD, ORNL 4156 

Tritium Stewart - LASL 4169 

Tantalum Howerton, Perkins, MacGregor-LLL 4179 

Iron Penny, Kinney, Wright, Perey, FU - . 
ORNL 4180 

U-238 Howerton, MacGregor - LLL 4187 

U-235 Howerton, MacGregor - LLL 4188 

The lead, calcium, and iron evaluations have been modified 
below: 

1. Lead - MAT 4136 - ORNL 
MOD 3 - August 1972 

3 

1 

2 

3 

1 
1 

2 

0 

0 

0 

0 

1 
0 

0 

2-72 

2-72 

2-72 

8-72 

2-72 
2-72 

5-72 

2-72 

2-72 

9-72 

2-72 

8-72 
7-72 
7-72 

The energy range covered by File 4 inelastic scatter fram dis- 
crete levels was made to conform to the energy range covered in 
File 3. This was done by changing the highest energy in File 4 
to correspond to the highest energy in File 3 for a given level. 

2. Calcium - MAT 4152 - ORAL 
MOD 2 - May 1972 

a. Lower energy range extended to 10e5 eV. 
b. Reevaluation of file 3 cross sections above 9 MeV for 

(n,n’), (n,p), (n,a), (n,n'p), and (n,n'a) reactions. 
C. Reevaluation of file 5 secondary neutron energy distributions. 
d. File 12 gamma-ray multiplicit.ies for (n,y), (n,n'), (n,p), 

and (n,a) are now given separately rather than being com- 
bined. 

e. File 12 multiplicities added for (n,n'p) and (n ,n'cr). 
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3, Iron - MAT 4180 - ORNL 
MOD 1 - August 1972 

a. 

b. 
C. 

d. 
e. 
f. 

iz. 

h. 

1. 

k. 

Point values are given in File 3 rather than resonance 
parameters. 
File 1 references are changed. 
Results from preliminary ORELA measurements have been in- 
cluded for many minima in the total cross sections. 
All cross sections have been extended to 20 MeV. 
New reactions have been introduced - (n,n'o) and (n,n'p). 
The (n,2n), (n,p), MT=51 and MT=91 reactions have been 
revised. 
The elastic angular distributions have been revised to in- 
clude Barnard's data. 
The File 5 (n,2n) distributions have been revised and are 
tabulated in 200 keV secondary energy bins. 
The MT=91 File 5 distributions are revised and are tabulated 
in 50 keV secondary energy bins from theshold to 7.1 MeV, 
in 100 keV bins from 7.1 to 9 MeV, and in 200 keV bins from 
9 to 20 MeV. 
The capture gamma rays have been revised based an John 
White's most recent computation. 
All gamma-ray energy distributions have been thinned so that 
there are no non-zero values "less than 0.001" of the 
maximum. 

PERSONAL ITEMS 

Richard E. Faw, professor of nuclear engineering and a faculty member for 
ten years at Kansas State University, Manhattan, has been appointed head of 
the nuclear engineering department there. He succeeds Curtis G. Chezem, 
who has accepted an industrial position in New Orleans, La. 

Visitors to RSIC during the month of September were: R. K. Disney, 
Westinghouse Advanced Reactors Division, Pittsburgh, Pa.; S. A. W. Gerstl, 
Argonne National Laboratory, Argonne, Ill.; W. H. Harless, Jr., General 
Electric, Sunnyvale, Calif.; L. Harris, Jr., Gulf Radiation Technology, 
San Diego, Calif.; D. C. Kaul, Defense Nuclear Agency, Washington, D.C.; 
0. Ozer, Brookhaven National Laboratory, Upton, N. Y.; K. L. Rooney, 
Sargent & Lundy, Chicago, Ill.; G. L. Simmons, Babcock & Wilcox, Lynch- 
burg, Va. 
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AAEC-TEl-597 
Compound Nucleus F~rmtrlatlon of Reaction bIatr!x Tb~ry. 
Cook, J.L.; Rertram, lI.K. 
Fehruary,l972 
NTlS 

AD-74flR;F;n 
Application of Petrography to Radiation Shtelrlfn~ 

cnncre te. 
Ilather, K. 
April,l?fi5 
NT I S 

AEEI:'-I!-1011-I 
SPECTRA: A Cross-Sectlon Condensation and SpeCtrllm 

RecyclinR Scheme for CarryInE Out Whole-Reactor Transport 
Calculations. 

Kendall, K.C.; Cohlcy, T.H. 
AprIl,l97l 
Dep., NTIS (U.S.Sales Only) 

ANL-7291(Rev.l) 
Radlatton Safety Technlclan Training Course. 
Moe, H.J. ; Lasuk, S.R.; Schumacher, M.C.; Hunt, H.F:. 
f!ay,1472 
Dep., NTlS 

ANL-7763 
Techniques anri Analyses of Fast-Reactor pfeutron 

Spectrnscapy with Proton-Recoil Proportional Counters. 
Bennett, E.F.; Yule, T,J, 
August, 1'171 
WTfS 

ANSI 11.13 
Concrete Radiation Shields. 
APdS Suhconmlttee 
July,lQ72 
American tduclear Society, Winsdale, llllnofs 

APEX-739 
D14flEI Radfal Shield and Pressure Vessel Aerothermat 

Analysis. 
Serkiz, A.b!. 
IJuly T,,ln61 
IjTlS 
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APEX-741 
Front Shield Fahrlcation: XNJ140F-1. 
FleminE, J.J. 
Jtlne 2n, 1QFl 
NTIS 

APEX-742 
Rear Shield Fabrication. 
Fleminrr, J.J. 
June 29,lQFil 
Nil S 

BMOW-FRK-71-2(Suppl. I( In German) 
TabtrIated Valr~s of Spatial, Directional, and EnerPy 

l?istrihutions of I?ultiple Scattered Gamma Radiation. 
Stehfest, H. 
December, 1971 
Dep., NTfS (U.S.Sales Onty) 

RNL-TR-477 
Gamma-Emission in Radiative Capture on Intermediate 

Fleutrons. 
Gamalii, A.F.; Zemtsev, B.V.; Ivanov, V.B.; Pletserov, B-V.; 

Kham’ yanov, L, P. 
lQ7? 
NT 1 S 

BRL-R-lS8Fi 
Gamma-Ray Transport In Air Above Fallout Fields of 24-r!a, 

CO-Co and 137-Cs. 
tacetera, J.; Duh’l, A.R. 
May, ln72 
U.S. Army Aberdeen Res, and Dev. Center, Ballistic 

Research Laboratories, Aberdeen Provinrr Ground, I?d. 21005 

COtIF-711111-31 
Some EngineerinK DesfEn Considerations for a Thermonuclear 

Power Plant. 
Donanos, P. 
1971 
IdTlS 

Use of the HORSE t?onte Carlo Code to Solve ShiPlr!inE 
Criticality Problems of Spent Fuel Casks. 

l:orr i son, G.F!.; Odezaarden, P.W. 
No Date 
FfTI S 



COF!F-72n!ICl, Rook 1 
t!atinnal Topical hleetlnn on Flew Developments In Reactor 

Physics and Shieldln~, September 12-15,1972. 
IISAEC (TIC) 
Septemher, lc)72 
rlTI.5 Rooks 1 and 2 Ikl.5.00 UC, $0.95 VF 

COt’F-7209C1, Book 2 
PJational ~op,ical fleetInE on blew Developments Jn Reactnr 

Physics anal Shie?din,T, September 12-15, lfi72. 
IJSAEC (TfC) 
September, 1172 

EURFNR-IQC8; KFK-1561 
influence of Ftsslon Ueutron Spectra on IntcEral ttuclear 

Quantt t {es nf Fast Reactors. 
Kiefhaher, E.; Thlem, D. 
March, lQ72 
Dep., NTIS (U.S.Sales Only) 

Analysis of Errors In Computed InteRra Cross Section 
Due to Fluctuatlno Resonance Parameters. 

Schml ttroth, F, 
,Jul y, 1972 
Dep., f!TlS 

1 KE-Bericht tlr. 4-3 
Status of the Ifonte Carlo Development. 
Schmidt, F.A.R. 
<January, 1072 
lnsti tut Fur Kernenercetlk, IJniversi tatSStuttEart 

I FIR-1347 
Theoretical and Experlmental Evaluation of Gamma Heat 

GeneratIon Distribution In EVA-1O Reactor. 
Nycz, C.; Panta, P,; Pyte?, K.; Strupczewskl, A. 
1971 
I nst I tute of Fluctear Research, Warsaw(Po7and) 

LA-4867 
Ct!l?-5 Heal th and Safety tlanual, 
t1 i n e r , H . EJ , ; El1 fott, R.0.; Schonfeld, F.H. 
February, lQ72 
NT1 S 
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LA-4r!38-t1S 
A General Sized, Flni te-Dlfferenced, Diffusion Equation 

for Neutron-Transport Computations. 
Alcouffe, R.E. 
Jul y, l’I72 
EITtS 

LA-DC-132n4 
Two-Dimensional Coupled Neutron-Gamma Sn Transport 

from a 14,1-f:eV F!eutrnn Source in Air Over Ground I!sinE 
the LASL TPU?TRAI!-FC Pro,Fram. 

SandmeTer, W.A.: Lathrop, K,D. 
Elovemher, 1971 
NTIS 

Ltv?S -2 f; 3 5 
Kiwi-BIA Gamma Dose Rate Measurements. 
Lee, P.K.; Schrrei tzer, 1J.H.; Hart-f 5, P.S, 
March 2,1q62 
Dep., FJTI S 

LRL-759,Rev. 
Foundations of S-Elatrix Theory, I. Theory and 

Measurement , 
Stapp, H.P. 
June 13,1q72 
Dep., 1ITlS 

LRL-(I 56 
Foundations of S-Patrlx Theory. ! I. Hacarcausal L ty. 
Stapn, H.P. 
Apr i 1 17,1c172 
Dep., fJTI S 

LBL-959 
Foundations of S-E!atrix Theory. I I I. The ?!ormal 

Anatytlc Structure. 
Stapp, t1.P. 
\Iune 2,1072 
Dep., NTIS 

LA-DC-72-651; CONF-720631-l 
LASL 1 ntense I4-IReV r’leutron Source. 
Henderson, D.B. 
ID71 
Dep., PITIS 
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MAA-SR-Memo-G728 
Pfeutron Scatterlnl: From Suppnrtlnp; Structcrre ef SNAP 8 

Shield-Reactor Packam. 
Frlcdman, H,L.; Goetz, C.A. 
September 6,1q61 
Dep., lITIS 

NAA-SR-!icmo-!?5q7 
Analysis of the STF Neutron Transmission Hcasurpmnntt 

(I nt tral Fleasurenents), 
Etwle, 1.1.b:. 
4unc 5,Iq63 
Dep. * XT! S 

MAA-SR-tIerno-8768 
Fast Neutron Flux Through the SUP 1CIA Shfeld as 

Computed by Severa 1 Hethnds. 
Belcher, J.A.; Farr, k1.H. 
July 23,1qc3 
Dep., b!TlS 

t/AA-SR-9898IVol. I I 11 
SF!AP-10A Component Pevelopment Summary. ?olur!le t II, 

Shield, Ground Test Assembly, and Materials Applications. 
Kurzcka, W.J. (ed. 1 
February 10,1’)65 
Dep., NTIS 

NP-19227 (I n Several Languages) 
Legislation In the Fletrl of Radiation Protection. 
European Communities, CornmIssIon 
October, 1071 
IIT I S 

ORFIfe-TF!-315 1 
A Study of Ftsslon Products In the Molten-Salt 

Reactor Experlmcnt by Gamma Spectrometry. 
Ilautzeel, A.; Dyer, F.F. 
Aujwst, IQ72 

ORF!L-Ttq-3768 
InvcstiRatlon of the Adequacy of r!ltrnEen Crass-Section 

sets: Compar I son of pteutron and Secondary Gamma-Ray 
Transport Calculations rJ1 th 1nteEra.l Experjments, 

S traker, E .A. 
August, l”72 
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ORf!t-Tf-I-381C; 
Radiation Transport Codes for POtentTal Applications 

Related to RadTohiolony and Padfotherapy llsinp: Protons, 
Neutrons, and tieaativcly Charges Pions. 

Arms trotw, T.l:!. 
AuEttst, lQ72 

ORIlL-Tf.?-3Zfi7(Rev. I; ENDF-lGF(Rev, 1 
SDTl. I ron Droomstlc!: Experimental Check of rleutron 

Total Cross Sections. 
tlaerker, R.E. 
SePtember,lq72 
YJTf S 

ORr~f.-TE.l-38G8(Rev. 1; E!jDF-lFf(Rev. 1 
SDTZ. Oxygen Broomstic’< Experiment - An Experimental 

Check of tleutron Total Cross Sections. 
Haerker, R. E. 
September, 1177 
NTI S 

ORAL-TM-3869cRev. I; ENDF -168 (Rev. 1 
SDT3, f!i tror’r?n Broomsticb Experiment - An Experimental 

Check of Neutron TotaT Cross Sections. 
t.!aerker, f?. E. 
September, 1’172 
tdfl S 

OR~~L-Tfl-3X7fl(Rev, I; FNDF-lfiQ(Rev.) 
SDT4. Sodium BroomsticG Experiment - An Experimental 

Check of Neutron Total Cross Sections. 
Maerker, R.E. 
September,1972 
HT I S 

ORtJL-TK-3871cRev. I; ENDS-170(Rev. 1 
SDT5. Stainless-Steel Broomstick Experiment - An 

Experimental Check of t,!eutron Total Cross Sectinns. 
tlaerker, R. E. 
September, l”72 
F!TIS 

ORPL-TEI-3839 
1 rradiatlon Effects on Selected F!erva flaterials. 

Pro,qress F?eport, E?arch-June, 1060. 
Eather 1 y, PI. P. 
July Zb, 1972 
Dep., FITI S 
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QRb’L-Tt’-3qln; ENDF-172 
Comparslon of (n suh tb, Gamma) Yields from the CurrPnt 

ENPF/B-I I1 Pata wl th Pub1 Ished Data. 
Ford, W.E.,Jr. 
At1fg1st, IS72 

ORt,!L-TM-3932 
Time-Dependent b!eutron and Secondary Gamma-Ray Transport 

in lnfinitrt Homogeneous Air -- Comparison of Two 
Cross-Section Sets, 

Et-gle, \d.k!.,Jr.; Mynatt, F.R. 
September, lS72 

ORML-TH-3933 
Fast Reactor ShielrllnE Kethnds Development. 
Mynatt, F.R.; Gri tznsr, K.1.. 
Augus t, l’! 72 

ORbfL-TR-2532; ABS-TUH-1065( 1 n German) 
Cornpar i son of the BackErounr-l Spectra In F: 1 ght, Perman 

b!hole-Body Counters anfl a tkdel Structure 191th Laycrd 
Shield. 

Fut ternenaer, b!. 
No Date 
Dep. e !!Tf S 

ORNL-TR-2533; ABS-TUH-1066(/n German) 
Sturiies on Radtation Attenuation In Shields with 

Concrete-lmhedded PIpelines. II. 
Futtermenger, !!. 
F!o Date 
Dep., EITI s 

SC-DC-721236; CONF-720707-6 
ConversIon of Neutron Spectra to Thetr 14 f.YeV 

Equivalence, 
McKenzie, J.P.; Wltt, L.J. 
July, 1?72 
Dep., NTIS 

SC-RR-7104q0 
DetectIon of Hfgh Explosives from Analysis of Capture 

G,amma PadiatIon, 
Halblelh, J.A.; Vandevender, W.H. 
Auwst, l”71 
FlTf S 
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TI D-21988 
Bulk Shfeldln.~ Reactor Pruclear Ileat1n.q Experiments. 
flajer, R. J. [camp. 3 
February 2fi, 1clFiB 
r%lT I S 

IICI O-15812 
Fusion Power LRL 1971. 
Lawrence Radiation Lab,, Univ. of Callf., Livermare 
lS71. 
Dep. I bITI S 

IJCRL-51,224 
Proton Simulation of Displacement Effects Induced in 

f.Ietals hy I4-E?eV Neutrons. 
Logan, C.K, 
June 14, In72 
F!Tl S 

UCRL-51232 
F!eutron Spectra Emi ttad by 239-Pu, 23X-11, 235-t!, Pb, 

Nb, 111, Al, an4 C Irradiated by 14+eV Neutrons. 
Kammerdiener, J, L, 
July 5,1(172 
Dep., MTI S 

UCRL-7375G; COWF-720903-5 
Shielded Caves for Dual-rlode Operation. 
Hanson, C.L.; Coops, t?.S. 
t,?ay 8, IS-i:! 
Dep., NTIS 

k!CAP-7870 
b!eutron ShteldTn,e Pads. 
Kraus, S. 
May, 1072 
Fluclear Enerp,y Systems Div., P!estind-mlse Electric 

Corp., Pittsburgh, Pa. 

Y-DR-85 
Honte Carlo Calculations of bleutronic Properties for 

Unmoderated Cubic Arrays of Uranium 193.2) Iletal 
Cyl inders. 

Hihalczo, J.T. 
July 5,1q72 

tieal th Phys., 23(l), 73-84 
X-Ray Spectral Dlstrihutlons in Roentgens. 
Storm, E.; L!er, D.W. 
July, 1972 
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Heal th Phys., 23(I), 105-11)6 
Response of I-IF to Fast Neutrons, (Notes) 
McGlnley, P.H. 
July, 1’172 

Health Phys. 23(Z), lfiQ-181 
Quantttfes for the Descrlptlon of bleutron Irradiations 

of Man. A Look at the I?echani sm of Over-Conservat f sm. 
Pretre, S. 
AUWS t, lr172 

Health Phys., 23(Z), 183-186 
Radiation Levels anti Fluence ConversIon Factors, 
Neufeld, J.; Wrlp;ht, t-l. 
AuRust, 1’172 

Health Phys., 23(2), 193-lc)?i 
BremsstrahlunE Attenuation Measurements In I lmenl te 

Loaded Concretes. 
t-okan, K.H.; Sherman, N.K.; Gel1 le, R.b!.; Henry, b!.li.; 

Levesque, R.; b!owak, A.; Teather, G.G.; Lundsulst, J,P. 
August, lc)72 

J. Comput. Phys., q(2), 318-338 
I!se of Numerfcally inverted Laplace Transforms In 

Tfme-Dependent Transport Calculations. 
Renken, J.H.; SIggs,F. 
April,ln72 

,I. f,lath. Phys., 13(8), 1146- 
I’?U I t t Eraup F’eu t ran-Transmr t. 
Be1 lenI-Morante, A.; Rusonl, G. 
19 72 

J. Nucl. Sci. Technol.(Tokyo), q(6), 366~ 
Solution of b!t.tl ttdlmcnslonal Neutron-Transport Ecluatton 

hy Finite Element Method. 
Ilkal, S. 
1972 

Nucl. Set. Eng:., 49(l), 1-q 
Discrete Ordlnate Neutron Transport Equation EqulvalPnt 

to P? Approximation; 
JunR, J.; Chtjtwa, H.; Kohayasht, K.; Nlshihara, H. 
September, l.n72 

Nucl. Scl. Eng., 49(l), lo-.19. 
Spherlcal Iiarmonlc Solutions of the Neutron Transport 

Equation frnp? Discrete Ordtnate Codes. 
Reed, I!:!. H. 
September, 1072 
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Nucl. Scl. Eng., 49(l), 20-26 
Effect of Singularities on Approximation in Sn Pethods. 
ArktJstete!ski, J.; Kullknwska, T.; HIka, II. 
September, lc172 

flucl , Sci. Eng., 4’l( 11, 27-48 
A flminp: Comparison Sturdy for Some High Clrrler Finite 

Element Approximation Procedures and a Low Order Finite 
Difference ApproximatIan Procedure fnr the NumerIcal 
Solution of the Multi.?roup Neutron Dlff~lsion Equation, 

Kaper, H.t?.; Leaf, C.K.; Ltndeman, A.J. 
September, l’l72 

Flucl. Sci, Enff., 4l(l), 72-X1 
The Yield Stress Radiation PamaRe Function of I ran, 
Odette, E.R.; Zlehold, T.O. 
September, 1072 

Nucl. SCI. Eng., 40(l), 11)3-106 
ExperTmentally Measured Dose Alhedos of Intermediate 

EnerEy BremsstrahlunE. 
Crt tes, T.R. 
September, I’)72 

Slam Rev., 14(3), 532- 
Formtrlatlan of a Galerkln-Type Procec?ure for Approximate 

Solrltlon of Neutron-Transport Equation. 
Kaper, H.G.; leaf, G.K.; llndeman, A.J. 
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RSIC CODE PACKAGE CCC-169 

1. NAME AND TITLE OF CODE 

CAVEAT: General Purpose Monte Carlo Radiation Transport Code 

in Complex Geometry 

AUXILIARY ROUTINES 

CSIR - ENDF/B tape handling routine for cross-section 

libraries in CAVEAT. 

LEGWORK - Computes an average differential elastic scattering 

distribution over a given neutron energy range for the 

library routines in CAVEAT. 

2. CONTRIBUTOR 

Teledyne Brown Engineering, and Space Sciences Laboratory, 

NASA George C. Marshall Space Flight Center, Huntsville, Alabama. 

3. CODING LANGUAGE AND COMPUTER 

FORTRAN IV, Assembly Language: 

A. IBM 7094 
B. IBM 360 (tested version) 

4. NATURE OF PROBLEM SOLVED 

CAVEAT is a general purpose Monte Carlo computer code which 

treats the transport of neutrons, gamma rays, and secondary gamma 

rays in evaluating radiation shielding requirements. CAVEAT 

routines solve the general quadratic surface equations with the 

additional features of time dependence, exponential density, 

atmosphere model, variable dimensioning and disk storage of data 

for completion of a shielding problem from source generation to 

analysis of fluence and/or dose in a series of job steps for third 

generation computers. 
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5. METHOD OF SOLUTION 

CAVEAT employs the logic of random walk processes in the Monte 

Carlo numerical techniques for solving radiation shielding problems 

in complex geometry. Isotropic inelastic and anisotropic elastic 

scattetings are treated. Exponential transformation and Russian 

roulette procedures are available as importance sampling techniques. 

One method of analysis in CAVEAT calculates the fluence and/or 
dose collided and uncollided contribution at point detectors as a 
function of time, energy, polar angle, and azimuthal angle. Analysis 

may also be done by using estimates of the average track length within 
each geometric region. 

Source parameter description are selected for energy, angle, 

spatial coordinates, time and weight either from a fixed or discrete 

probability table. Secondary gamma-ray generation is accounted for. 

A stepwise typical procedure for a CAVEAT shielding problem may 
be: 

so1 - Neutron source particle generation 

HO1 - Transport of neutron source particles 

A01 - Analysis of neutron response 

so2 - Secondary gamma generation 

HO1 - Transport of secondary gamma particles 
A01 - Analysis of gamma response 

6. RESTRICTIONS OR ZIMITATIONS 

As a result of the variable dimensioning technique, a judic- 
ious tradeoff with data parameters -between detailed geometry des- 

cription, point cross section table values, and other library data 

for anisotropic scattering and inelastic scattering data needs to be 

exercised by the code user. 

A restriction on computer' execution time may be above average 
for similar problems performed by CAVEAT than another Monte Carlo 
program. 
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CAVEAT has no capability in performing the adjoint method of 

solution to a radiation shielding problem. 

7. TYPICAL RUNNING TIME 

For comparatative purposes the Benchmark Experiment Number 1 

of Ref. 4 required 15 minutes of computer CP execution time to 

perform the radiation transport from source generation to analyze 

5000 histories. 

Sample problem: 

) 1 IBM 333,911 
1 Tapes/Direct Access 
' Core Size Devices in Addition 

, Code CPU Time i GO STEP (bytes) to l-0 I 
j 

SO1 18 set 124K 2 

HOI 1.64 min 188K 5 
I 

A01 3 min 182K 4 1 

8. COMPUTER HARDWARE REQUIREMENTS 

IBM 360/ 75/91. 

A maximum of 5 tapes or direct access devices are required in 
addition to I-O. However, with variable dimension the program 
storage size is anly limited by computer storage capability and 
the proper alteration to the blank COMMON statements in CAVEAT. 

The computer clock is sampled in the random walk procedure. 

9. COMPUTER SOFTWARE REQULREMENTS 

The code is operable on the IBM X60/75/91 Operating System using 

OS-340 FORTRAN H Compiler. The OVERLAY feature is used with so& 
of the codes in this package. 

Three special routines: 
Random Number Generator 
LDAY 
TIME 

are used and have been included on master tape. 
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10. REFERENCES 

a. Included in package: 

1. N. 12. Byrn, "CAVEAT: A Revised Version of the General 

Purpose Monte Carlo Program, COHORT. Volume I - Theory 

and Techniques," Technical Note SE-290 (October 1969). 

2. N. R. Byrn, "CAVEAT - A Revised Version of the General Purpose 

Monte Carlo Program, COHORT. Volume II - User's Manual," 

Technical Note SE-290 (August 1949). 

b. Background Information 

3. H. T. Smith, "Preliminary Results of CAVEAT Verification on 

Benchmark Problems," SDM-SSL-1130 (April 1970). 

4. A. E. Profio, ed., "Shielding Benchmark Problems," ORNL-' 

SIC-25 (1969) l 

Il. CONTENTS OF CODE PACKAGE 

The package contains the following items: 

a. the referenced documents listed in ZOa, 

b. a reel of magnetic tape on which is written in several files: 

Version A - source only. Version B - the source decks, input for 
the sample problems, and output listings from running the 
sample problems. 

12. HOW TO OBTAIN PACKAGE 

Inquiries or requests for the code package may be mailed to 

CODES COORDINATOR I 
Radiation Shielding Information Center 
Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37831 

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

Persons requesting the code package should send a reel of magnetic 
tape to the above address. 
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13. DATE OF ABSTRACT 

September, 1972. 
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