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CHANGES TO THE DtiA WORKTNG CROSS SECTlON LIBRARY 

Evaluated cross section data for four tungsten isotopes have been added 
to the DNA Working Library by Phil Young of LASL. Gamma-ray production data 
were added to the neutron files evaluated by J. Otter, E. Ottenwitte, and P. 
Rose, of Atomics International. The data are identified as MAT 4582, 4583, 
4584, and 4586 for 182-W, 183-W, 184-w, and 186-W. 

A new modification to nitrogen has also been made by Phil Young as 
summarized below. 

Nitrogen - MAT 4133 LASL 

MOD 4 July 1973 

Some file 1 comments were changed. The nonelastic cross 
sections in the energy range 2 to 20 MeV for exciting dis- 
crete levels by (n,n'),(n,p), (n,d), (n,T), and (n,a> were 
revised to be more consistent with the measurements of 
Dickens, Love, and Morgan (ORNL-4864, 1973) and some 
earlier experiments. The (n,n'), (n,p), (n,T), and (n,a:) 
cross sections were reconstructed using the revised dis- 
crete level data mentioned above. The elastic scattering 
cross section as adjusted reflects these changes. Many 
cross sections were thinned such that the interpolated 
value between 2 points lie within 2.5% of the fine grid 
value. Elastic and jnelastic scattering angular distribu- 
tions were thinned such that the interpolated distribution 
have an rms average deviation from the fine grid se-t of 
less than 2.5% and that the maximum excursion at any angle 
be less than 5%. Primary capture gamma rays are now 
identified using the LP flag. Gamma-ray production cross 
sections were recalculated using the relevant decay schemes 
and revised level excitation cross sections mentioned 
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above. The data were also thinned. Capture gamma-ray 
angular distributions were made consistent with the 
revision made to use LP flags: 

SLIDE RULE FOR BLACK %oDY CAICULATSONS AVAILABLE 

Philip Zirkind, of the U.S. Army Picatinny Arsenal, reports that a 
slide rule for high temperature black body calculations is available. Given 
the temperature, in OK or keV, the following characteristics can be read: 
energy flux, partition of energy (energy distribution), energy flux at a 
distance, and photon flux. A limited number for free distribution is avail- 
able from Philip Zirkind, Picatinny Arsenal, Bldg. 65, Dover, N. J. 07801. 

ORNL h’ELI7RON PW3/sTCS PJVSSTON ANNUAL REPORT 
PUBLlS#EP 

The OWL NEUTRON PHYSICS DIVISION ANNUAL PROGRESS REPORT FOR PERIOD 
ENDING !&Ii' 31, 1973, OR?iL-4902 (August 1973) has recently been issued. 
Summaries and abstracts are given under several headings. 

Volume I, given UC-34 distribution, is concerned with theoretical 
studies of medium- and high-energy radiation transport, medium-energy nucleon 
spectroscopy, weapons radiation cross-section studies, weapons radiation 
shielding, and the activities of the Radiation Shielding Information Center 
(RSIC). It is available from OWL and NTIS. Reprints of the section on the 
information center is available from RSIC. 

Volume II (reactor cross-section studies, reactor core studies, and 
reactor shielding) was prepared for UC-79d distribution and is available 
from USAEC Technical Information Center, 

PERSONAL ITEM!3 

Changes of address have been received from the following: RoLand H. 
FiAhti from Systems, Science, and Software to Science Applications, La 
Jolla, California; 3. Ran&t from Karl Marx University, Leipzig, Germany, 
to CERN, Geneva, Switzerland; Thornab ti,, ChU@ from ESZ, Ann Arbor, Mich., 
to Consumers Power Company, Jackson, Mich.; Rag PaqueUe from Martin Marietta, 
Orlando, Fla., to GE-NED, San Jose, Calif. 

J. P/L&@ Dhummond has taken a leave of absence from Newport News 
Shipbuilding Atomic Power Division 'to devote full time to graduate study. 

AtiXY.b A. O'D& has changed his employment from EGEG, Santa Barbara 
Division, where for over 8 years he was a senior nuclear physicist respon- 
sible for several AEC- and DOD-sponsored experimental and theoretical 
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research programs, to Mission Research Corporation, Santa Barbara, Califor- 
nia, where he is responsible for developing improved nuclear radiation trans- 
port models and calculations required in the performance of various DoD- 
sponsored weapons effects research programs under contract. 

The Mission Research Corporation staff in Santa Barbara - there are 
8 MRC employees based in Albuquerque - have "relocated" to 735 State Street, 
Post Office Drawer 719, Santa Barbara, California 93102 (Telephone: 805- 
963-8761). 

CHANGES TO WE VATA LIBRARY COLLECTION 

Several changes have been made to the data collection: new data 
compilations packaged, and additions, modifications and corrections made 
to existing data packages, 

DLC-5/HALLMARK Discrete Ordinates and Monte Carlo Results of Neutron and 
Secondary Gamma-Ray Transport in Air-Over-Ground Geometry 
Data Library has been updated by E. A. Straker, SAI, Hunts- 
ville, Alabama+ The package contains an added set of 22 
neutron, 18 gamma-ray group cross sections for air and 
ground which were used in CCC-89/DOT to generate part of 
the DLC-S/HALLMARK data. These can be used as a reference 
set of data for those who wish to perform similar cd- 
culations or perhaps augment the results which were pub- 
lished by Straker in ORNL-4289, Volume II. The data are 
available on cards (614) upon reqwst or the entire DLC-5/ 
HALLMARK data package may be transmitted on tape (- 74K 
records). 

DLC-ZB/CASK 40 Group Coupled Neutron and Gamma-Ray Cross Section Data 
Library has been modified to eliminate errors called to 
RSIC attention by Bob Paschal1 of Atomics International. 
The gamma-ray production data for the thermal neutron groups 
for some materials were changed as follows. Data for H, Be, 
3, C, Mg, Al, K, Ca, and W were reduced in magnitude. Data 
for Na, Ti, Mn, Fe, CU, Ta, Pu-239, and Pu-240 were increased. 
In addition, gamma-ray production data for the neutron groups 
12-through-22 had to be added for Ni and Cr. 

DLC-27/AMPXOl 126 Group Coupled Neutron and Gamma-Ray Transport Cross Sec- 
(104,221 tion Data Generated by AMPX contributed by the Computer 

Sciences Division, Union Carbide Nuclear Company and the 
Neutron Physics Division, Oak Ridge National Laboratory. 
104 neutron, 22 gamma-ray group P cross sections for 
N, 0, Al, H, K, Si, Ca, Na, C, an 3 Fe have been generated 
using AMPX and evaluated data from the ENDF/B-III and DNA 
cross section libraries, AMPX is the ORNL cross section 
processor which can generate the coupled library in a single 
computer run. The data are recommended as a replacement for 
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DLC-9/FARS for studies of neutran and secondary gamma-ray 
transport in concrete-like materials. The data are in 
ANISN format. A full reel of magnetic tape is required 
for transmittal. 

DLC-28/CTR 72-Croup P3 Coupled Neutron and Gamma-Ray Cross Sections 
for Fusion Reactor Calculations contributed by the 
Reactor Division, Oak Ridge National Laboratory. Reference: 
OWL-TM-4277. The coupled 52 neutron, 21 gamma-ray cross 
sections for 6-Li, 7-Li, Nb, C, Fe, Cu, Lil-l, Al 0 Mg, 
H, 0, Pb, Ta, V, and B were generated from ENDF?B3&d DNA 
data using SUPERTOG and POPOP4. The neutron groups were 
collapsed with ANISN using a weighting function typical of 
the average spectrum in a fusion reactor blanket. The data 
are in ANISN format and are suitable for use in neutronics 
calculations for conceptual fusion reactor design. A full 
reel of magnetic tape is required to obtain the library. 

COMPUTER COPE COLLECTTON CffANGES 

Several changes were made to both categories (CCC and PSR) during the 
month, including additions, modifications, and corrections. 

CCC-lSO/TDA Time Dependent Multigroup One Dimensional Discrete Ordinates 
Transport Code (LA-4557) was corrected as follows. In Sub- 
routine GUTS, card #X01, or the 5th card after Statement 
#13, should read ".GT. instead of .EQ.," as: IF (LQ.GT.JZ) 
I,. etc. This error was called to RSTC attention by Ward 
Engle of OWL, Ken Adams, of Sandia, and Henry Sandmeier, of 
LASL. 

CCC-184/TASK A new version of the Generalized One-Dimensional Transport 
and Diffusion Kinetics Code has been contributed by Neutron 
Physics Division, Oak Ridge National Laboratory. This 
version, replacing that packaged in July 1972, represents 
development made on TASK during the past year and contains 
the following improvements over the original version. 

The outer-iteration transport option will now handle multigroup 
S2 quadrature problems. 

A distributed source normalization package has been added 
to both the outer-iteration and non-outer iteration options. 

Miscellaneous errors in writing subroutines have been 
corrected and unused.subroutines have been removed. 

FORTRAN IV; IBM 360. Reference: ORNL-TM-3811. 
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CCC-193/ESP General Monte Carlo Neutron Transport Code System was 
corrected as follows. 

In Subroutine RESAP, Cards 6239 (ISN0207 TRAN (552) = 
TRAN (JS2) t E) and 6240 (ISN0208 TRAN (553) q TRAN (JS3) + 
+ EIE were removed. In Subroutine SCATR the following card was 
inserted between cards 7040 and 7041: EGPP q ESPD (NGROUP - 
EGROUP. In card 7094, "EGROUP1 was changed to "EPPP." Rel 
quests filled after 8-27-73 will include these changes. These 
errors were called to RSIC attention by Hans Brockmann, IFR, 
Julich, Germany, and S, N. Cramer, Union Carbide Nuclear 
Company, Oak Ridge, Tennessee. 

CCC-204/SWANLAKE Cross Section Analysis Code Package has been modified to in- 
clude a new sample problem. D. E. Bar-tine and J. Pace, Oak 
Ridge National Laboratory, have called RSIC attention to 
errors in the sample problem input data previously distrib- 
uted. 

CCC-210/NUGAM 
2 E3 

CCC-214/DOPEX- 
lD2C 

PSR-2/CHAD 

PSR-49/DINT 

PSR-55/SIR-3 

Monte Carlo Prediction of Gamma Photon Transport Distribu- 
tions code package has been updated by NUS Corporation, 
Rockville, Maryland,to include the SSALB analysis program 
described in NUS-786, Vol. 2. FORTRAN IV, IBM 360. 

One Dimensional, Two Constraint Shield Optimization Code 
contributed by NASA Lewis Research Center, Cleveland, Ohio. 
Reference: NASA TM X-2836. FORTRAN IV; IBM 360. 

Differential Angular Data Transformation Routine package 
has been extended to include SAD, an ORNL contribution 
designed to automate the transformation of ENDF/B format 
secondary angular distribution (file 4) data to the desired 
form and reference system. Informal documentation. FORTRAN 
IV, IBM 360. 

An extension has been made to the code package, Multigroup 
Coherent-Incoherent Cross Section Data Generator for Pho- 
ton Transport Calculations,contributed by Sandia Labora- 
tories, Albuquerque. The package now includes a CDC 
6600 version, PSR-49A, and an IBM 360 operable version, con- 
verted by RSIC, PSR-49B. 

Sievert's Integral Routine contributed by the University 
of Adelaide Anti-Cancer Foundation, South Australia. 
The code package has been extended to include an IBM 360 
version (PSR-55B) converted from the original CDC 6400 
version (PSR-55A) by Memory Horatio Turner, III and con- 
tributed to RSIC by the Dallas Baptist College, Dallas, 
Texas. 
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VzS1T0u.s TO Rszc 

Visitors to RSIC during the month of August were: R. Baglan, A. B. 
Brill, K. Larsen, Vanderbilt University, Nashville, Tenn.; H. Biederbeck, 
Institut fuer Strahlenschutz,(Stohl ueber Kiel), E. H. Brehm and T. M'.-A. 
Holst, BBC (Mannheim), W. G. Mertins, Ing. Buro Dr. Hopp (Munich), H. H. 
Weise, German MoD (Bonn), Germany; Capt. D. C. Kaul and Lt. Cal. L. G. 
Kirchner, Defense Nuclear Agency, Washington, D.C.; C. Burgart, Science 
Applications, Inc., Albuquerque, N. M.;.L. A. Remez (Argentina) presently 
in Neutron Physics Div., ORNL; N., M. Schaeffer, Radiation Research 
Associates, Fort Worth, Texas; L. Stewart, Los Alamos Scientific Labora- 
tory, N. M.; J. Tills, AFWL, Kirtland Air Force Base, N. M.; J. J. 
Wagschal, Hebrew University, Jerusalem, Israel; L. Ward, Environmental 
Information Center, OWL; R. Ziskind, TRW Systems Group, Redondo Beach, 
Calif. 

Several additions to the staff of the ORAL Neutron Physics Division 
have beeti made. D. R. Vondy, T. B. Fowler, and G. W. Cunningham have trans- 
ferred from the Reactor Division. They will continue radiation transport 
code development, in particular the 3-dimensional diffusion code VENTURE. 
C, R. Weisbin, formerly of Los Alamos Scientific Laboratory, and G. P. 
Cavanaugh, from the University of Illinois, will work in the Shielding 
Analysis Department of the Division. 

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 announcement 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 articles) or whose distribution i5 restricted, 

Special bibliographies and selected computer-printed abstracts of the 
literature in the RSIC system are available upon request. The Selective 
Dissemination of Information (SDI) Service is available by submitting a 
list of subSect categories defining the recipient's interests. 
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REACTOR AND YEAPONS SHIELDING 

RABC-TM-620 
Suitability of Various Accelerator T 

Sou;;t;,[Er Pulsed Experiments in Fast R 
pes as Neutron 
eactor Assemblies, 

1972 
( A-r-n. 

NTIS 

AECL-3037,Part 11 
Pisslon Product Data for Thermal Reactors. 

Yields. 
Part II:, 

Walker 
April,j9?JH' 

AI-AK- 13081 
Radiation Shielding for Zirconium Hydride Reactor 

Systems, 
Reshishian 
June 26 19?3’*’ 

Yacha, J.V.; Thomson, R-J.; Welch, P.H. 

Dee-, NiIS $11.75 

ANL-7722 
The ARC System Cross-Section Generation Capabilities, 

hRC-nc**2, 
C-G.; Liademan, A, 

ARL-73-0110 
On the Distributions of Significant Digits and 

Etou;w-&ff Eriors. 
July:&3 - 

BNL-50,383 
Evaluated Neutron Cross Sections 107-Ag, 109-Ag, and 

Prince, A. 

BRL-CR-98; NEW-0150-3 
Ap location 

i detho s 
of Ad'oint Difference and Surface Integral 

to Selected a 
Problems. 

eep-Penetration Radiation Transport 
Robinson 
,Varch,19?3 

J-C,; Stevens, P.N.; Hoffman, T.J. 
Defense Documentation Center, Cameron Station, 

Alexandria, '?a. 22314 

CEA-u- 1579 (rn French 
Calculat+on of t e Neutron Spectrum in the Lower Part L 

of ;;;,;hegl; Rxchanger Us+ng TrlpoIl. 
- Vergnaud, 

Februir *l!l?3 
. 

Dep., N fS ;P (U.S. Sales only) 



-8- 

CBi-R-U400 (In French 
Calculation of t h e Response of Bonner Spheres with Lif, 

Comparison with Exper iaental Data 

CONF-7306?9- 1 
Studies of Sensitivity of shield Perforrance to luclear 

Data yariations, 
m4;nschem, F-C. 
Dep., NTIS 

CON?‘-730641-t 
Preparation and Calibration of 252-Cf Neutron Sources 

Nat.ional Laboratory. 
Van Cleve, 3.E.,Jr.; Knauer, J-B,,Jr.; 

Dep., NTIS $3.25 

CONF-730(Jl l-l 
E;‘,;umi2U4 Beat Sourc; .gabrkgziun. 
1973’ 

l ; Albertson, . .; I p. 

Dep., NTIS 

CONP-730907-2 
Tabulption of Specific Effective Energies for Dose 

Cal,;z,tions. 
1973’ 

PI-R.; Snyder, U.S. 
Dep., NTIS 

CONF-730907-3 
Distributed Uniformly in the 

G.S.; Warner, G.G. 

DNPL/P-154 
;$Bz;ronp pattering, Past ana Future. 

April’ 19% 
Daresbury Nuclear Physics Laboratory, Great Britain 

DPSPU-72-124 
Safety 

Californiu 
and Fissil 

Whatle 
p;Y. 1 Is 

l , N 

-3 
Analysi? 
m ShIppIn 
.e Bateria 

*Ton 
.oactive 
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EUR-5007e 
Acqnjsition amIdProcessing of Neutron Flux Data for 

Reaczk;z;$z E;aluatlon.S 
day,1973 

.; Stanchl, L, 

PTD-RT-2Q-1622-72 
Problew in the-Physics of Reactor Shielding 

{Co$~~.l;;o; ;f Artlcles).A Bpook 5. 
1972 l 

.; Suvorov, . .; et al. 
Foreign Tech. Div., Air Porte Systems Command, 

Wright-Patterson APB, Ohio 

GEAP- 13822-2 
LMPBR shielding Design Experiments and Nethods 

Evaluation. Second Quarterly Progress Report, 
April-June,l972. 

BreedTG7;eactor Dept., General Electric Co, 
ii: P 

GEM?-1 3822-3 
LnPBR shieldin 

Evaluation, Thir 8 e 
Desi n Experiments and methods 
Qnar erlp Progress Report, 

., General Electric Co. 

IHDC(CCP)-1 l/U 
Cross-Sections for Radiative Neutron Capture by 238-U 

Nuclei. 
Abaq dn, L-P.; Abraarov, A-1.; Nikolsev, H.N,; 

Staviss 1~. 
No Da e 

Yu. Yaw; Tolstlkov, V.A. 

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

JPRS-52290 25-45 
Hethoa %-Calculating Group Cross Sections in the Area 

of up2solvea Resonances. 
N&k;ia,Ev, m-N.; Abagyan, L-P.; et al, 
NTIS 

JUL-932-RG (In Gerntan); Thesis 
Neutronic studies of D-T Fusion Reactor Blankets. 
Brockmann R. 
Pll;ch, 1973 

-, NTIS (U-S, Sales Only) $5.50 

RR-1 48 
Prorapt Nenkrons f rout Pissian. 
g:Fag!97i 

., h IS (U.S. Sales Unly) 
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Lb-5240 
RCP Cods Fluorescence-Routine Revision. 

l Cashwell, E-D, 

Ll-5254-RS 
Small Particle Statistics - The hnalysis of Particle 

tsiie' Data. 

LA-TR-73- 11 
Fission Product Data Library. 
Devillers C.; Blachot J,: fott, R,* Niael, E.; 

N'Gu en Van bat; Noel, J-h.-; de Tourreil, R. 
11573 
Dep., NTIS $3.50 

NAA-SR-6207 
Design SUm8ary. 

Declassified Hay ZU, 1973 

NA A-SR-Uemo-7 376 
SNAP 8 Reactor Development Plan, 

., NTIS 94-75 
Declassified Flay 3.7973 

HASI-CR- 129507* TR-5- U73- 32378 
Investiga&ion of Estimators of Probability Density 

Functions. Final Report. 

N3S Tech. Note 747 
Critical Evaluation of Data in tke Physical Sciences. 

A Status Report on the National Standard Refer@nCe Data 
Systea. 

Rossaassler 
fovenbet 1992 

S.A. (Ed.) 
t!l S GPO Vashin ton 

SD &%,;, N;i13.&747) d-25 
D.C. 20402 (Order by 

NSRDC- 3866, AD-747962: ~73-12651 
~~~~~~e~ $olutlon of Some Transport Pheaoaena Problems. 
A rilz 19i2’ 
N&i 

OBNL-RSIC-36 
Shielding Against Initial Radiations from Nuclear 

Yea ens. 
f bbott L.S. 
EW 

1473 
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ORKL-TR-3773 
Con uter Fro ran 

E 2 by kz; RRPtels 
foe Calculating Temperatures Attained 

ron Decay Heat Emission. 
JU& 1575 
AEC *ICI&T) $5.50 

OLtNL-TR-3816 
Radlatlon Transport Codes for Potential Applications 

Related to Radiobiolog and Radiotherapy Using Protons, 
and Ne ative y Charged Pions. 

T-1. ' 

ORNL-TM-3994 
HACK: A Con uter Program to Calculate Newtron 

P (PIuence-to-Kerm Factors) and 
Energy 

Release Paraee ers 
Multigrou 

P 
Neutron Reaction Cross Sections from Nuclear 

Data m E DP Format. 
l Maynard, C.Y.; wright, R.Q, 

ORNL-TM-4050 
Rechanical Stress in the Pressure Vessel of a 

Lithium-Pilled, Exploding Pellet, Thermonuclear Reactor, 

ORNL-TN-4252 

Dep., NTIS $5.25 

ORRL-TR-4277 

E’B-208 018 
The Mana ement of Information Centers. 

of a Forum 1 eld 
Proceedings 

at the National Bureau of standards, 
Gai;kf;;burq, naryland, Ray 17-19,1971, 

JanuaLyyit?2 

RRA-T-7302 
AircraftLR;diation Code, ARC. Final Re art. 

l Marslett, C-W.; Swanson, 
F$z"if;4973 -' FL. 
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RT/FI-(73 2; 
1 Shie dl 

Canali, 
Nicks, R.; 
Ton;;;;iii 

DIP- t i 

CONP-721018-25 
"i 

Problems in the 
l Cicognani G, 

&kuhn - h ont 
' k i 973 

Tr&vtiiini, 
TIS'(U,S. Sales On 

PEC 
i ?= 1. l N. 
1Y) 

Reactor. 
bo N.; 
; * 

Parinelli, 0.: 
avoni, R.; 

RT/FI-(73)5 
Nuclear Data m&Iftegral 

Fasia;gpz;or;. !I 
easureneats CorCeIation for 

: Stat stical Poranlatlon, 
Pebruar' 1>,7973 
Dep- 1 N IS F (U.S. Sales Only) $4.25 

Sales only) $3.50 

SGA-73-184 
Reduct+;; d,;eutton Dana 

of 'E,'w;t 4 
e in silicon by Thick shields 

4' 
d.: 

;;.a$ '1973. 
R&ken, and ‘Lw ; %:“,;, R.G. 

SLb-73-637 
Neutron Acti 

Sections 
SensitivitfZal * 

vation Anal 
ues, Decay 

Bqrrison,' 
6.50 

E 
sis: 
baract: 

P.E. 

abulation 
'ristios, 

of Cross 
'and 

smN-;;m;;-334 
A Universal Random Number Generator. 

llalkola, H-A.; noler, C.B. 
January, 1973 

STI/PUB/307 
Numerical Reactor Calculations. 

Se0:;;;, Vienna, 17-24 January 1972. 
Proceedings of a 

Au ust 1972 
Ili!A, bienna(Anstria) 526.00 

Reaction Cross Sections. 

UCRL-5 1393 
Neutron Dosiaetrp (14 HeY 

uith the tavrence Livermore 1 
for Foil Samples Irradiated 

Neutron Source. 
aboratory Rotating Target 

Van Kon nenbury, B.A. 
April I s 
Dep.. HTf:'$:.OO 
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in Excitation Energy for Two-Dimensional 
. ; Doyas, 8.3. 

UCRL-74675; CUNP-73DQ16-3 
Simulation of lb-ReV Neutron Damage to Potential CTR 

Paterials. 
Borg 
Hay 29%3 
Dep., alrrs $3-00 

UILU-ENG 73 5302 
Radiation Transport Code Development for Parallel Array 

Corn uters. 
F A~~~~~~~~::G~~~~aI~i~~~~~t~.B. 
Nuclear Engineering Program, Univ. of Ill, Urbana, Ill, 

Y-1191; CONP-580’~1-t 
U,'$;;; Ii 
Pebruar' 

K I 
f;ide as a Robile Neutron Shield. 

Declassified March 16,1973 
Dep., Nh3"IEz 

to Anisotropic Hultigroup 

Atoakernenergie, 21(2 
1 

IO!+II2 
Wf;fz;-Transpor 

, G.P. 
'in Boiling nedia. 

1973 

Australian J, Soil Res., 11(l), 83-92 
Dual Source .Gamro$-Ra 

;z;sryndestruct.ive Simul r 
Traversing Mechanism Suitable 

a$eous Measurement of Bulk. ana Water-Content ln Columns of Suelllng Soil. 
l33+ige, B.J. ; Geotge# N-C, 

988 
TraAsport in Fusion Reactors. 

Bull. Amer. E'h s. Sot., 17 (12 
Primar $-Shielding for a b &it Neutron Beau to be Used 'z81 

foraq~~~~~:o~-Therapy. 
1972 

.; Eenmaa, J 
fleeting Abstract) 
.; Glass, G. ; Levellen, T.K. 
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Bull. Amer. Phys. Sec., 18(l), llR 
Differential Cross-Sections for Production of Neutrons 

:;ottt;abardeent of c-12, and Al-27 by 63-&V Protons. 
e 

? AbsSrv f ) C& er, . ., Santora, R-T.; Love, T-h.; Zobel, W. 

Bull. Tokyo Iostitqte of Tech. No.116, 97-113 
An A 

Probabi!! 
rorir&atlon of Dose #ransrissioa and Reflection 
ties for Gamma-Bays pbliqnefy Incident and for 

a Plan? Isotropic Source on Flnlte Concrete Barriers. 
EXP1943 

Coaput. Phys, comaun. 4(J) 33-39 
Interactive Grap6iCal.~OmpUting for Siaulatiag and 

Unf;;$;rs fl:a;ursd Dlstributlons. 
Octobei, 1672 

J, Coaput. Phps. 11(l) 109-l 28 
Neu Method for the*Calculation of the Emergent 

Distribufions for the Anisotropic slab Albedo Problem. 
3lnuCf: 1% l 

3. Nucl. Energy, 26(10) 493-506 
On the Conce 

* !? 
t of &er y-Dependent Buckling in 

"ul;t&-;;;up,D;f uslou. T % eory II. 
oc obec,lG?? i 

. J. 

J, Nucl. Energ ;,2,2(6) 
Integral 

F Dis;;;iut:ons in fp 377-3g4 
&-Theory calculation of Wutroo-Plux 

ectan 
it 

alar Lattice cells. 
1973' 

.; Pllliams, ,H. 

J. Ph s. 
F 

D, 6 8) 
J t 

953-965 
hermal- eu ron Transport Wear a Hoderator Discontinuity 

Using nethod*of Uei hted.Residualg -3. Temperature 
Discontinui$l;s in 2 rapik;e 

pgs;on, . .; Boon, . . 
and tkght Water, 

Kernenergie, 1644 
Spectral k 

105-111 (In Russian1 
spa ial and Angular-Di~tr;i$tiyn of Cs-137 

Gamma-Rays 3a~k~cat5~b~~e::o~.a, , . 
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