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FUSION REACTOR MATERIALS 

PREFACE: FUSION REACTOR MATERIALS 

Robert J. Teitel (BS, Purdue University, 1944; ScD, Massa-
chusetts Institute of Technology, 1948) i s a principal 
scientist at KMS Fusion, Inc., currently engaged in studies 
aimed at synthetic-fuel plants utilizing energy from nuclear 
fusion. He has been involved in fusion and fission nuclear 
reac tor research and development for 28 years . His 
experience includes liquid-metal reactor development, nu-
clear space power system development, nuclear vulner-
ability and hardening of miss i le sys tems, as well as 
laser - fus ion reactor studies. 

Robert J. Teitel 

EFFECT OF NEUTRON IRRADIATION ON THE CRITICAL C. L. Snead, Jr. 
CURRENT OF NbjSn AT HIGH MAGNETIC FIELDS Don M. Parkin 

C. Lewis Snead, J r . (top) (PhD, physics. University of North 
Carolina, 1965) has been at Brookhaven National Laboratory 
and The Physical Review since 1967. Irradiation effects in 
mate r ia l s , especially type-II superconductors, a re his 
main in teres ts . He i s also involved in defect studies using 
positron annihilation and internal friction. He is currently 
a consulting editor to The Physical Review. Don M. Parkin 
(PhD, physics. University of Utah, 1970) is a staff member 
of the Los Alamos ' Scientific Laboratory. His current 
r e sea rch in teres ts include developing models for c o r r e -
lating radiation effects produced by different types of 
irradiat ion and d e v e l o p i n g new mater ia l s irradiat ion 
sources . 

THE EFFECT OF ALUMINUM ADDITIONS ON NbsSn PRO-
DUCED IN THE SOLID STATE 

David Dew-Hughes (top) (BSc, physical and theoretical 
metallurgy, University of Birmingham, UK, 1954; D. Eng., 
metal lurgical engineering, Yale University, 1959) i s a m e t -
allurgist at Brookhaven National Laboratory (BNL). He has 
worked on various aspects of superconducting mater ia ls . 
His current technical in teres ts a re superconducting m a -
ter ia l s and their applications and mater ia l s problems 
relevant to the energy-production and conservation p ro -
grams at BNL. Thomas Luhman (BSc, physical metallurgy, 
Washington State University, 1965; PhD, metallurgical 
engineering, University of Washington, 1969; Postdoctoral 
Fellow, physics department, Simon F r a s e r University) i s a 
metal lurgist at BNL. He has been Involved in research 
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dealing with the metallurgy of superconducting mater ia l 
since 1972. His current technical Interests center around 
phase stability and cri t ical propert ies of pract ical super -
conducting mater ia l s . Masaki Suenaga (PhD, metallurgy, 
University of California, Berkeley, 1968; Postdoctoral Fel-
lowship, 1969, Lawrence Livermore Laboratory, Berke-
ley) is a metal lurgist at BNL. He has been involved with 
investigations in mechanical proper t ies of metals at low 
temperatures , processing of superconducting compounds, 
and superconducting propert ies related to metallurgical 
variables. 

CERAMIC MATERIALS FOR FUSION 

L. H. Rovner (top) (PhD, applied physics, Cornell Univer-
sity, 1966) i s manager of the Fusion Materials Research 
Program at General Atomic Company. His current in te r -
ests a re mater ials-related technological problems of fusion 
reac to r s with emphasis on f i rs t wall mater ia l s . G. R. 
Hopkins (PhD, Iowa State University, 1954) i s currently 
technical manager, Fusion Engineering and Technology, 
General Atomic Company. He has conducted research and 
development on helium cooling and ceramic mater ia l s for 
fusion applications and has a current interest in many 
aspects of development of fusion as an energy source. 

L. H. Rovner 
G. R. Hopkins 

HELIUM BLISTERING OF CERAMIC COATINGS ON HAST-
ELLOY X AND Nb-1% Zr 

Manfred Kaminsky (top) (PhD, physics, University of 
Marburg, Germany, 1957) i s a senior scientist at Argonne 
National Laboratory (ANL). His current r esea rch interes ts 
a re part icle and photon impact phenomena on solids and 
surface science in connection with controlled thermonu-
clear fusion resea rch . S. K. Das (center) (PhD, mater ia l s 
science. University of California, Berkeley, 1971) is a 
scientist at ANL. His current r esea rch interest is surface 
phenomena in connection with controlled thermonuclear 
fusion resea rch . Ronald Ekern (bottom) (PhD, physics, 
Clarkson College of Technology, Potsdam, New York, 1975) 
has a postdoctoral appointment at ANL. His current 
r esea rch interest is in surface science related to controlled 
thermonuclear fusion resea rch . 
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VAPORIZATION THERMODYNAMICS 
SPUTTERING OF BINARY TARGETS 

AND MOLECULAR 

Dieter M. Gruen (top) (PhD, University of Chicago, 1951) i s 
senior scientist and group leader, Physical and Surface 
Chemistry of Energy Systems, Argonne National Labora-
tory (ANL). His ear ly interests included transition metal 
ion chemistry in fused salt solutions, matr ix isolation 
spectroscopy of high-temperature molecules, and more 
recently, chemical effects of energetic part icle interactions 
with sur faces . His current in te res ts include chemical 
trapping and sputtering in relation to impurity control in 
thermonuclear fusion devices. Pa t r ic ia A. Finn (PhD, 
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University of California, Berkeley, 1971) i s an assis tant 
chemist in the Chemical Engineering Division at ANL. She 
has done spectroscopic studies on transit ion metal com-
plexes. Her present technical in teres ts a re in the a reas of 
high-temperature and h igh-pressure chemistry . Dennis L. 
Page (BS, Virginia Wesleyan College, 1975) was working as 
a CSUI Argonne Semester Participant in performing this 
work. 

SPUTTERING MEASUREMENTS ON CONTROLLED THER- Joe N. Smith, Jr. 
MONUCLEAR REACTOR MATERIALS USING AUGER ELEC- C. H. Meyer, Jr. 
TRON SPECTROSCOPY J. K. Layton 

Joe N. Smith, J r . (top) (PhD, physics, University of Leiden, 
The Netherlands, 1970) has extensive previous experience 
in r e sea rch in gas-sur face interactions, including reactive 
and nonreactive scattering of molecules f rom sur faces , 
surface chemistry, heterogeneous catalysis , and surface 
ionization. Charles H. Meyer, J r . (center) (MS, physics, 
San Diego State University, 1957) has performed re sea rch 
programs concerned with various thin film deposition 
techniques to produce intermetall ic superconducting com-
pounds and biocompatible surfaces for medical prosthesis 
devices. This work has also included low-temperature 
testing of thin film superconductors including ac power 
losses . J a m e s K. Layton (bottom) (MS, physics. University 
of North Carolina, 1960) has past experience in atomic 
collision physics including cross-sec t ion measurements 
related to upper atmospheric processes and also funda-
mental studies of secondary electron emission f rom metal 
sur faces due to fast ion and neutral atom bombardment. 
The authors a re currently engaged in sputtering and 
surface damage studies on mater ia l s of in teres t in fusion 
resea rch and controlled thermonuclear reactor develop-
ment w i t h i n the Fusion Division of General Atomic 
Company. 

LOW-ENERGY PROTON IMPLANTATION OF STAINLESS K. L. Wilson 
STEEL G.J. Thomas 

W. Bauer 

Kenneth L. Wilson (top) (PhD, mater ia l s science, Cornell 
University, 1975) i s with Sandia Laborator ies in L ive r -
more , California. His current in te res ts a r e radiation 
damage phenomena in metals and effects of helium and 
hydrogen ion irradiation in mater ia l s . George J . Thomas 
(center) (PhD, physics. University of Sussex, England, 1969) 
is with Sandia Laborator ies . His current in te res ts a r e 
radiation damage phenomena in metals and effects of 
helium and hydrogen ion irradiat ion in mate r ia l s . Walter 
Bauer (bottom) (PhD, physics. University of Illinois, 1962) 
is with Sandia Laborator ies . His current in teres ts a r e 
radiation damage phenomena in metals and effects of 
helium and hydrogen ion irradiat ion in mate r ia l s . 



AN INTENSE LI(D,N) NEUTRON RADIATION TEST FACIL-
ITY FOR CONTROLLED THERMONUCLEAR REACTOR 
MATERIALS TESTING 

P i e r r e G r a n d (top l e f t ) (Dpi. E n g . , F e d e r a l T e c h n i c a l 
I n s t i t u t e , S w i t z e r l a n d , 1954) jo ined B r o o k h a v e n Na t iona l 
L a b o r a t o r y (BNL) in 1964 to de s ign and c o n s t r u c t a 
200-MeV l i n e a r a c c e l e r a t o r . F r o m 1972 to 1974, a s 
v i s i t i n g e n g i n e e r in C E R N (Swi tze r land) , he he lped de s ign 
a c c e l e r a t i n g c a v i t i e s f o r the 300-GeV S y n c h r o t r o n and a 
new 50-MeV L i n a c . S ince h i s r e t u r n to BNL in 1974, he 
h a s been fu l ly devo ted to the de s ign of the D - L i n e u t r o n 
g e n e r a t o r . Kenne th B a t c h e l o r (top r igh t ) (BSc, s p e c i a l 
p h y s i c s , London , 1953) jo ined BNL in 1967 to b e c o m e 
g r o u p l e a d e r in c h a r g e of de s ign of the new 200-MeV p r o t o n 
i n j e c t o r f o r the A l t e r n a t i n g G r a d i e n t S y n c h r o t r o n . He i s 
c u r r e n t l y w o r k i n g on the de s ign of a D e u t e r o n L i n a c 
A c c e l e r a t o r . J o h n P . B lewe t t ( second f r o m top l e f t ) (MA, 
p h y s i c s , U n i v e r s i t y of T o r o n t o , 1933; PhD, p h y s i c s , P r i n c e -
ton U n i v e r s i t y , 1936) j o ined BNL in 1947 w h e r e he w o r k e d 
on the d e v e l o p m e n t of m u l t i - G e V s u p e r c o n d u c t i n g a c c e l e r -
a t o r t echno logy and o t h e r p r o j e c t s . F o r the p a s t f ew y e a r s 
he h a s been i n t e r e s t e d in app ly ing a c c e l e r a t o r t echno logy 
to r e l e v a n t e n e r g y - r e l a t e d and m e d i c a l u s e s . Al len N. 
Goland ( c e n t e r r igh t ) (PhD, p h y s i c s . N o r t h w e s t e r n U n i v e r -
s i t y , 1956) h a s b e e n on the s ta f f of the P h y s i c s D e p a r t m e n t 
a t BNL s i n c e 1963. At p r e s e n t , he i s a s e n i o r p h y s i c i s t 
and g r o u p l e a d e r in that d e p a r t m e n t . His i n t e r e s t s a r e 
g e n e r a l l y in the f i e l d of p a r t i c l e - s o l i d i n t e r a c t i o n s . 
David H. G u r i n s k y ( second f r o m bot tom le f t ) (PhD, New 
York U n i v e r s i t y , 1942) h a s been at BNL s i n c e 1947 with the 
excep t ion of a y e a r ' s l e a v e of a b s e n c e in 1958 a t G e n e r a l 
A t o m i c . H i s i n t e r e s t s a r e in g r a p h i t e , h i g h - t e m p e r a t u r e 
g r a p h i t e r e a c t o r s , l i q u i d - m e t a l - c o o l e d r e a c t o r s , l i q u i d -
m e t a l c o r r o s i o n , s u p e r c o n d u c t i v i t y , and r a d i a t i o n e f f e c t s in 
s o l i d s . J . Kukkonen (bot tom le f t ) (PhD, p h y s i c s , T y -
v a s k y l a , F i n l a n d , 1973) jo ined BNL in 1975 to w o r k on the 
n e u t r o n p r o d u c t i o n and t a r g e t p r o b l e m s of a D - L i n e u t r o n 
g e n e r a t o r . C . L . Snead , J r . (bot tom r igh t ) (PhD, p h y s i c s . 
U n i v e r s i t y of N o r t h C a r o l i n a a t C h a p e l Hi l l , 1965) h a s been 
a s s o c i a t e d wi th BNL s i n c e 1967. H i s m a i n r e s e a r c h i n -
t e r e s t i s in r a d i a t i o n e f f e c t s in m e t a l s , e s p e c i a l l y Type II 
s u p e r c o n d u c t o r of i n t e r e s t in h i g h - f i e l d a p p l i c a t i o n s . 
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CONTROLLED THERMONUCLEAR REACTOR NEUTRON M . L. Simmons 
SPECTRA SIMULATION AT THE LAMPF RADIATION EF- Donald J. Dudziak 
FECTS FACILITY 

M a r g a r e t L . S i m m o n s (top) (BS, m a t h e m a t i c s . U n i v e r s i t y of 
Hous ton , 1959) i s a s taf f m e m b e r . C h e m i s t r y and M e t a l -
l u r g y Div i s ion , L o s A l a m o s Sc ien t i f i c L a b o r a t o r y (LASL). 
H e r c u r r e n t i n t e r e s t s i nc lude Mon te C a r l o m e t h o d s in 
n e u t r o n t r a n s p o r t , i r r a d i a t i o n f a c i l i t i e s , and n e u t r o n 
s h i e l d i n g . Donald J . Dudz iak (PhD, m a t h e m a t i c s ; MS, 
r a d i o l o g i c a l p h y s i c s ; BS, e n g i n e e r i n g ) i s s e c t i o n l e a d e r f o r 
f u s i o n r e a c t o r nuc l eon ic a n a l y s i s , and a s s o c i a t e g roup 
l e a d e r f o r t r a n s p o r t and r e a c t o r t h e o r y , a t LASL. H i s 
c u r r e n t i n t e r e s t s a r e in f u s i o n r e a c t o r n u c l e o n i c m e t h o d s 
d e v e l o p m e n t and s y s t e m s a n a l y s i s , i r r a d i a t i o n f a c i l i t i e s , 
and 14-MeV n e u t r o n s o u r c e sh i e ld ing . P r e v i o u s l y , he w a s 
ac t i ve in s e v e r a l a r e a s of n u c l e a r e n g i n e e r i n g , inc lud ing 
s t o c h a s t i c k i n e t i c s , c r o s s - s e c t i o n d a t a s y s t e m s , and r e a c -
t o r sh i e ld ing . 



NEUTRON-ENERGY-DEPENDENT DEFECT PRODUCTION G. R. Odette 
CROSS SECTIONS FOR FISSION AND FUSION APPLICA- D. R. Doiron 
TIONS 

G. Rober t Odette (top) (PhD, nuc lea r engineer ing , M a s s a -
chuse t t s Ins t i tu te of Technology, 1970) has b e e n an 
a s s i s t a n t p r o f e s s o r of nuc lea r engineer ing at the Univers i ty 
of Ca l i fo rn ia a t Santa B a r b a r a (UCSB) s ince 1970. His 
p r inc ipa l f i e lds of r e s e a r c h and teaching a r e radia t ion 
damage in c rys ta l l ine so l ids , neut ron dos ime t ry , and 
ene rgy and the envi ronment . He has been a consultant to 
nat ional l a b o r a t o r i e s and indus t ry in the a r e a of radia t ion 
damage in f i s s ion r e a c t o r s . Daniel R. Doiron (BS, nuc lea r 
engineer ing , Univers i ty of Ca l i fo rn ia a t Santa B a r b a r a , 
1972) i s a PhD candidate in the Depar tment of Chemica l 
and Nuclear Eng ineer ing at UCSB. His r e s e a r c h i n t e r e s t s 
include radia t ion damage and the biomedical applicat ion of 
nuc l ea r ins t rumenta t ion technology. 

HELIUM CHARGING OF METALS BY TRITIUM DECAY 

J . F . R e m a r k (top lef t) (PhD, c h e m i s t r y , Univers i ty of 
K a n s a s , 1974) i s p r e sen t ly a r e s e a r c h sc ien t i s t with 
Bat te l le Nor thwes t L a b o r a t o r i e s . H i s i n t e r e s t s include 
hydrogen and helium isotope so lubi l i t ies and d i f fus iv i t i es in 
m e t a l s and co r ros ion and c o r r o s i o n - e r o s i o n m e c h a n i s m s 
in nonnuclear s y s t e m s . A. B. Johnson , J r . (top right) 
(PhD, fue l technology. Univers i ty of Utah, 1958) i s with 
Bat te l le Nor thwes t L a b o r a t o r i e s . His i n t e r e s t s include 
co r ro s ion in nuc lea r and nonnuclear s y s t e m s , ga se s in 
m e t a l s , and t r i t ium product ion in me ta l and c e r a m i c 
s y s t e m s . H a r r y F a r r a r , IV (bottom lef t ) (PhD, nuc lea r 
phys i c s , McMas te r Univers i ty , Canada, 1962) i s p r e sen t ly 
p r o j e c t development engineer in cha rge of the Applied 
Nuc lea r R e s e a r c h P r o g r a m s at the Atomics Internat ional 
Division of Rockwell In ternat ional Corpora t ion . He has 
developed a h igh-sens i t iv i ty m a s s s p e c t r o m e t e r method of 
m e a s u r i n g v e r y low concent ra t ions of hel ium in solid 
m a t e r i a l s and i s applying this technique to the development 
of hel ium accumulat ion f luence mon i to r s f o r m e a s u r i n g 
f a s t r e a c t o r f l u e n c e - s p e c t r a . D. G. At te r idge (bottom 
r ight) (Dr. of engineer ing, m a t e r i a l s sc ience , Univers i ty 
of Cal i fornia , Berkeley, 1975) i s a sen ior r e s e a r c h sc ien t i s t 
at Bat tel le Nor thwes t L a b o r a t o r i e s . His i n t e r e s t s include 
mechan ica l p r o p e r t y degradat ion due to in te rna l hel ium 
accumulat ion, radia t ion damage , and i n g r e s s of con tami -
nants f r o m heat exchange coolants . 

J. F. Remark 
A. B. Johnson, Jr. 
Harry Farrar, IV 
D. G. Atteridge 

EFFECTS OF HELIUM ON VOID SWELLING IN VANADIUM 

J . L . Br imha l l (top) (PhD, Stanford Univers i ty , 1964) i s 
c u r r e n t l y technical l e a d e r . Radiat ion E f f e c t s , Ba t t e l l e -
P a c i f i c Nor thwest Labora to ry . M i c r o s t r u c t u r a l a s p e c t s of 
rad ia t ion damage have been h i s a r e a of study with emphas i s 
on void fo rmat ion dur ing rad ia t ion . E . P . Simonen (PhD, 
Iowa State , 1972) i s s en io r r e s e a r c h sc i en t i s t , Ba t t e l l e -
Pac i f i c Nor thwest L a b o r a t o r y . His c u r r e n t i n t e r e s t i s in 
the i n t e rp re t a t i on of rad ia t ion- induced m i c r o s t r u c t u r e s 
f r o m theo r i e s of d i f fus ion , r eac t ion kinet ics , and t h e r m o -
dynamics . 
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THE CALCULATED PERFORMANCE OF VARIOUS STRUC-
TURAL MATERIALS IN FUSION-REACTOR BLANKETS 

M. L . Wi l l i ams (top) (MS, Georg ia Ins t i tu te of Technology, 
1974) i s a r e s e a r c h eng ineer in the Neut ron P h y s i c s 
Division at Oak Ridge Nat ional Labo ra to ry (ORNL), He h a s 
worked on r e a c t o r phys i c s and shielding ana lys i s of the 
F a s t Flux T e s t Fac i l i ty and the Clinch River B r e e d e r 
Reac to r . His c u r r e n t i n t e r e s t s a r e in neu t ron ics s tud ies 
of fusion and fas t r e a c t o r s us ing d i s c r e t e o rd ina tes t e c h -
niques . R. T . Santoro (center) (MS, Univers i ty of T e n n e s -
see , 1967) i s a r e s e a r c h staff m e m b e r in the Neutron 
Phys i c s Division at ORNL. His work has been in the a r e a s 
of m e d i u m - e n e r g y neut ron and proton spec t roscopy , h igh-
energy radia t ion shielding f o r a c c e l e r a t o r s and manned 
space vehic les , and cance r r ad io the rapy s tudies . His 
cu r r en t i n t e r e s t s focus on f u s i o n - r e a c t o r des ign , p a r t i c -
u la r ly on neu t ron ics p r o b l e m s . T . A. Gabr ie l (bottom) 
(PhD, Univers i ty of T e n n e s s e e , 1969) i s a r e s e a r c h staff 
m e m b e r in the Neutron P h y s i c s Division at ORNL. His 
work has been in the a r e a s of theore t i ca l h igh-energy 
a c c e l e r a t o r and space shielding, developing p a r t i c l e - n u -
c leus coll is ion t heo r i e s , and many basic shielding ca l cu l a -
t ions w i t h va r ious ava i lab le techniques . His c u r r e n t 
i n t e r e s t s a r e in the a r e a s of CTR neu t ron ics and h igh-
energy nuc lea r ins t rumenta t ion . 
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A HIGH-GAIN FUSION-FISSION 
ING URANIUM-233 

REACTORS 

REACTOR FOR PRODUC-

Shang-Fon Su (top) (PhD, nuc l ea r engineer ing . Univers i ty 
of Washington, 1975) i s a r e s e a r c h a s soc i a t e in the Applied 
Phys i c s Division of the Argomie National Labora to ry . He 
completed h is PhD d i s se r t a t i on in the a r e a of f u s ion - f i s s ion 
r e a c t o r blanket s tud ies . Gene L . Woodruff (bottom right) 
(PhD, nuc lea r engineer ing , M a s s a c h u s e t t s Inst i tute of T e c h -
nology, 1966) i s an a s s o c i a t e p r o f e s s o r of nuc lea r eng i -
nee r ing and d i r e c t o r , Nuc lea r Engineer ing L a b o r a t o r i e s , 
Univers i ty of Washington. His r e s e a r c h i n t e r e s t s a r e 
p r i m a r i l y in the a r e a s of neut ron spec t roscopy and fusion 
engineer ing . N. J . M c C o r m i c k (bottom left) (PhD, nuc lea r 
engineer ing , Univers i ty of Michigan, 1965) i s a p r o f e s s o r 
of nuc lea r engineer ing at the Univers i ty of Washington. He 
recent ly spent a y e a r ' s l e a v e - o f - a b s e n c e with the Pa lo Alto 
off ice of Science Appl icat ions Inc. working on r e a c t o r 
sa fe ty s tud ies . P r e s e n t l y he i s a consultant to SAI and to 
the Hanford Eng ineer ing Development Labo ra to ry , where 
he has been engaged in the development of methods f o r 
identif icat ion of fa i led a s s e m b l i e s in f as t r e a c t o r s . 
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EFFECTS OF HELIUM MIXING AND HEAT TRANSFER ON John R. McCarty 
CONTAINMENT DESIGN PRESSURE IN A HIGH-TEMPERA- Michael J. Kolar 
TURE GAS-COOLED REACTOR 

John R. McCar ty (BS, a e r o s p a c e engineer ing; MS, n u -
c l ea r eng ineer ing . Univers i ty of Oklahoma) a s a nuc lea r 
engineer in G i l b e r t / C o m m o n w e a l t h ' s Ene rgy Convers ion 
Sys tems Group i s ac t ive ly involved in t he rma l -hyd rau l i c 



ana lys i s applied to the design and ana lys i s of nuc lear power 
p lan t s . His p r i m a r y respons ib i l i ty i s the ana lys i s of con-
ta inment r e s p o n s e to design bas i s acc iden t s . Michael J . 
Kolar (MS, phys ics , John C a r r o l l Univers i ty ; PhD, nuc lea r 
engineer ing , Case Wes te rn R e s e r v e Univers i ty) i s a sen ior 
n u c l e a r engineer fo r Gi lbe r t /Commonweal th and i s r e s p o n -
s ib le fo r radia t ion ana lys i s of nuc lea r power p lan ts . He 
has been involved in the r e s e a r c h and development of 
nuc lea r power through both the indus t r i a l and educational 
f i e ld s . 

CONSIDERATIONS IN THE DESIGN OF ELECTRON-BEAM- Samuel G. Varnado 
INDUCED FUSION REACTOR SYSTEMS Gary A. Carlson 

Samuel G. Varnado (top) (PhD, e l ec t r i ca l engineer ing . 
Univers i ty of Texas , Aust in, 1969) i s cu r r en t ly supe rv i so r 
of the Sys t ems Analys i s Division II at Sandia L a b o r a t o r i e s 
w h e r e he has been involved in the ana lys i s of ene rgy 
s y s t e m s , in p a r t i c u l a r , e l e c t r o n - b e a m fus ion r e a c t o r s y s -
t e m s , s ince 1973. F o r m e r l y , he p e r f o r m e d s tudies on 
e l ec t romagne t i c propagat ion and t r ack ing s y s t e m s , and 
r e s e a r c h e d tumble dye l a s e r s . Gary Ca r l son (BS, physica l 
c h e m i s t r y . Univers i ty of Idaho, 1963; PhD, phys ica l c h e m -
i s t r y , Univers i ty of Ca l i fo rn ia , Berke ley , 1966) i s a staff 
m e m b e r in the Radiation Phys i c s Division of Sandia 
L a b o r a t o r i e s . He i s cu r r en t ly working in d iagnos t ics 
development fo r l iqu id-meta l f a s t b r e e d e r r e a c t o r safe ty 
r e s e a r c h s tud ies . 

DETERMINATION OF THE SPECIFIC HEAT TRANSFER H. Raum 
BETWEEN FUEL AND CANNING FROM REACTIVITY MEA- G. Bronner 
SUREMENTS AT THE NUCLEAR POWER PLANT KCB W. D. Krebs 

H. Raum (top) (MS, phys ics , Univers i ty of E r l angen , 
Ge rmany , 1963), G. Bronner (center) (MS, phys ic s . U n i v e r -
s i ty of Tuebingen, Germany , 1960), and W. D. K r e b s 
(bottom) (PhD, Univers i ty of Heidelberg , Germany , 1969) 
a r e phys i c i s t s in the K r a f t w e r k Union AG in E r l angen , 
West Germany . They a r e engaged mainly in the planning, 
p e r f o r m a n c e , and evaluat ion of neutron phys ics m e a s u r e -
m e n t s dur ing the s t a r tup and the power operat ion of 
nuc lea r power p lan t s . 
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DEVELOPMENT OF DIRECT-ELECTRICAL-HEATING AP- B. J. Wrana 
PARATUS TO STUDY THE RESPONSE OF NUCLEAR FUELS E. Johanson 
TO APPLIED TRANSIENTS 

B e r n a r d J . W r o n a (top) (BS and MS, m e t a l l u r g i c a l e n g i -
n e e r i n g , I l l ino is Ins t i tu te of Technology) h a s been a m e m b e r 
of the M a t e r i a l s Sc ience Divis ion of Argonne Nat ional 
L a b o r a t o r y (ANL) s ince 1962. He i s p r e s e n t l y p r i n c i p a l 
i nves t i ga to r in developing the d i r e c t - e l e c t r i c a l - h e a t i n g 
(DEH) a p p a r a t u s , and lead e x p e r i m e n t a l i s t in u t i l i z ing the 
a p p a r a t u s to s tudy the r e s p o n s e of n u c l e a r ox ides , c a r b i d e s , 
and n i t r i d e s to appl ied power t r a n s i e n t s . E d w a r d J o h a n s o n 
(BS, e l e c t r i c a l eng inee r ing , Un ive r s i t y of I l l ino i s , 1954) 
joined the E l e c t r o n i c s Divis ion of ANL in 1957. His p rese i i t 
a s s i g n m e n t s inc lude the DEH a p p a r a t u s and the M A R K - l l C 
cont ro l loops f o r the l i q u i d - m e t a l f a s t b r e e d e r r e a c t o r 
p r o g r a m at T R E A T , H F E F , and A N L - E a s t . 




