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The headquarters and main labora-
iAER08P~~CE tories of ONERA are in the Paris suburb

of Cha tillon-sous- Bagneux , but the
total work force of some 1900 indi-
viduals is distributed throughout Paris

ONERA and across Prance. The annual budget
is about 200-million francs (about

The i f f i ’c .~ ! t f - n ~~l - 1 ’E t a - i ~’a ~ t de $4t million) and is used to support
R.r . h ~~r~~~~B A~~r~~~ç~~~ ia le i ’  (National Insti - seven departments: (Systems , A erody-
t u t e  for Aerospace  R e s e a r c h  and S t u d i e s )  n a m i c s , L a r g e  W ind Tunne ls , Str uctures ,
was founded in 1946 under the authority Energetics , Physics , and Materials),
of the French M inisteria ’ Delegation a computing center , and a research
for \rmament (DMA). In 1963 the emerging center at Toulouse (CERT). The direct
importance of space programs (or , as management of the departments and ser-
it is described in an E nglish translation vices is under the Central Scientific
of a Fr en ch b rochur e, “the apparition Director (Pierre Carri~ re) and theof space research”), and a reorganization overall responsibility for the Institute
of the French Defense Ministry, rests with Director General Pierre
shifted the emphasis in ()N L R A from Contensou . In summarizing the function-
aeronautics to aerospace (thus chang ing ing of the rather complex ()NERA
the meanin 5 of the “A” in the title) admini strative structure , it can be
and placed the organi :ation under said that , judg ing by the past output
the newly established Directorate for and current programs at ONERA , it
Research and Testin 5 Facilities (DRME). works .
Though (~N LRA is under the ultim ate The chief focus of my visit was
control of the Defense Ministry, its on the activities of the Aerodynamics
30-year history is hi ghlig hted by a Department , an~ these  were  r e v i e w e d
s e r i e s  of c o n t r i b u t i o n s  t h a t  have bene - for me by J. Leynaert of the Applied
fited a much larger community than Aerodynamics Division. The Department
that encompassed by defense interests , is well-known for a number of si gnifi-
ONERA is something of a conjugate to can t  deve lopmen t s  in a e r o d y n a m i c s ,
\~~S1 in i t s  milit a r y control/civilian but perhaps the most famous of these
sp inoff character--hut differences is the series of flow-visualization
in the nature of the activities of results that are both aesthetically
the two technolog ic a l behemoths are and technically p leasing to the fluid
not easily identified. dynamicist’ s eye. ONERA has pioneered

This is not surprising, due in the use of such techni ques for obtaining
part to the strength of the (iS influence a qualitative “feel” that is essential
in the formation of such European or- for the basic understanding required
ganizat ions and te the usual abundance for detailed theoretic il or experimental
of indi~~idua ls in positions of leader- anal ysis . It is rare , indeed , to
ship who have an acute awareness of walk the halls of any aerod ynamics
and a cordial professional relationship department in the US without seeing
with (is scientific and eng ineering examples of the gorgeous colored
institutions. (tarenthetica lly, it swirls and eddies that mark the flows
has become increasingly apparent from past bodies suspended in the water
th is international viewpoint that the tunnels of Paris.
question of “Who is infia~ ncing whom?” Besides l.eynaert’ s Bi vi ~~ion , whichis not so readil y answerable as it will he further described below , the
was in the not-too-distant past.) Department contains the Theoretical
My host at UNI RA , Philippe Poisson- Aerodynamics Division headed by
Quinton , exemp lil - ie s this observation Henri Viv ian d . Here , one will find
with his familiarity with the (IS activ - the more-or-less standard categories
it ies in aerospac e rtsearch , having of inviscid flow , boundary layers ,
recently returned from Princeton where and separated flows and wakes. Current
he deliver ed a series of lectures interests center around the theoretical
in ai r L r - d t design. We reluctantly modeling of three-dimensional laminar
trun c~ ted a st im ulati n 1 , , i f dep ress ing ,  and turbulent boundary layers , inviscid
discuss ion on the current widespread three-dimensional transonic flows ,
dearth of d e i gn educators and educated and shoc k wave/boundary layer inter-
designer s , so that Poisson-Quinton could action, En their research into
assume his roles as Deputy Technical transonic flow , the Division has con-
Director of ONERA and as a most effective structed a generalized relaxation
gu ide.

297



E S N - 3 0 - 7

method based upon the t r anson ic  s m a l l -  in w i n d - t u n n e l  tes t  r e s u l t s .  Three
p e r t u r l a t i o n  a p p r o x i m a t i o n  to the two- schemes for th i s will be mentioned
dimensional equations of motion. Using here. The first of these centers
a c o n s e r v a t i v e  numer ica l  scheme of around f l i g h t  t e s t s - - j u s t  begun--
t h e mixed type , the program has been to examine the separation character-
used to c a l c u l a t e  i n v i s c i d  t r a n s o n i c  i st i c s  of v a r i o u s  wing  l ead ing  ed ges.
f l o w  in a duct  w i t h  a hump . The pres-  U s i n g  t he  i n - f l i g h t  da ta  (ob ta ined
sure  d i s t r i b u t i o n  thus  ob ta ined  is by means of the  h o t - f i l m  t e c h n i q u e
fed  back i n t o  the program , o p e r a t i n g  ment ioned  a b o v e ) ,  they w i l l  make corn-
i n  t h e  i n d i r e c t  mode , wh ich  subsequent ly  pa r i sons  w i t h  both f u l l - s c a l e  and
v~ elii s an exact r e p l i c a  of the duct s u b - s c a l e  w i n d - t u n n e l  t es t s  of an
c o n t o u r - - a  check of the adequacy of the o t h e r w i s e  i d e n t i c a l  c o n f i g u r a t i o n .
n u m e r i c a l  t e chn ique . The D i v i s i o n  is Another “c o n f i d e n c e  b u i l d e r ” is
a~ so emp l o y i n g  the “unstead y” method , de si gned to put to  rest  many of the
in which advantage is taken of the  un-  ques t i ons  conce rn ing  s i d e w a l l  e f f e c t s
changing hyperbolic nature of the equa - in w i n d - t u n n e l  t e s t s , e s p e c i a l l y  in
t ions , regardless of the Mach number tians onic flow . The program involves
of the flow . By allowing the calculations ONERA with several other US, Canadian ,
to “run ” until the transients have died and European aerodynamics facilities
out  , t h e  method  has been used to d e t e r m i n e  in the transonic testing of standard
t h e  Mach number  and p ressu re  d i s t r i b u t i o n s  a i r f o i l s  u t i l i z i n g  the  v a r i o u s  theore t i -
o v e r  ca scade  blades  in t r anson ic  f l o w .  cal  and e x p e r i m e n t a l  t unne l  co r rec t ion
In these and all other theoretical works techniques favored by each facility,
d e s c r i b e d  to me t he  D i v i s i o n  r e l i e s  cx -  ONE RA now has  a d a t a - b a n k  of these
c ’ u s t v e l y  upon the computer, wind-tunnel comparisons and an opera-

The i n t r e s t s  and a c t i v i t i e s  of t i o n a l c o r n p u t cr  p rogram for  t h e  a p p l i —
t h e  A p p l i e d  A e r o d y n a m i c s  D i v i s i o n  are c a t i o n  of c o r r e c t i o n s  to w i n d - t u n n e l
roug h l y  pa r a l l e l , and thereby comp l emen- data obtained over a wide variety
t a r s , to those of the theoretical side, of flow conditions , model geometries ,
In th e area of tian sonic fJows , this and tunnel configurations .
Div i sion is conducting a wide-ranging A th i rd example of the ONERA efforts
test pregram to compare various leading- to verify and extend wind-tunnel capa-
and t !a i J i n 1~-ecIge conf i gurations with bi lities is the so-called “Method
theoreti c~~l models for ultimate appli- of the Enlarged Leading Edge.” In
cation to h e l i c o p t e r  b l a d e  p r o f i l e  d e s i g n  genera l , and for  h i g h - l i f t  dev ices

nd t h e  d e v e l o p m e n t  of t h i c k  subson ic  i n  particular , the flow about the
( ‘ u p e r e x i t i c a l )  w i n g s . In the  l a t t e r  l e a d i n g  ed ge of a i r f o i l s  is e x t r e m e l y
in s t a n c e , a 17 %  t t i c ~ a i x  f o i l  p r o f i l e  c r i t i c a l  s ince  in t h i s  area  a m a j o r

( ccx de~ e lopcd t h a t  is 50% to  6 0% p o r t i o n  of t he  a e r o d y n a m i c  load is
t h i c k e r  t h a n  c u r r n t  r o f i l e s  w i t h  an s u s t a i n e d  and , as a r e s u l t , p r e s s u r e
c~ u i c i I e n t  c r i t i c z : l Mach n u m b e r .  I n v e s -  g r a d i e n t s  a re  e x t r e m e  f r c m  the  p o i n t
tig ations such as these are aimed at of view of flow separation. It is
imp roved fli ght ~er forxrance near the extremely desirable to examine these
c r itic a l Much number (the fli ght Mach reg ions in detail and at hi gh Reynolds
number at which severe t’rag increasey numbers--both t’actors being limited
o c c u r  due to lc ca l sonic flow on the by wind -tunnel size. The method em-
x~in~, ) - - e i t ( - :  by incre asing ai x - foil ployed by the Applied Aerody namics
t li c kne ss e s without decr easing the critical Division is based upon the alteration
Muc h n u m b e r , or by xric rc a s ing the v r i t i -  of the flow past foreshortened down-
. i l  ‘L a c h  n u m b e r  w i t h  e x i s t i n g  t h i n  s t r e a m  s u r fa c e s , so t h a t  the  f l o w
w ing- p r c files. past large- scale leading edges is

Th- A p p l i e d  A e r o d y n a m i c s  D i v i s i o n  a e r o d y n a m i c a l l y  i d e n t i c a l  in t h e  wind-
i~~ also conducting a c o m p r e h e n ~~i v c  s e r i e s  t u n n e l  to t h a t  in an i n f i n i t e  free-
(it tests a n d e~ a 1u a t  ions of thc three- stream. The desi gn of the do w n s t r ea m
dime nsion al flows past swe p t  wings at surfaces , anti the blowing that is
l a t h  Siihn o~~ c arid tiansonic speeds, often required , is o b t a i n e d  f rom an
.atcwo ithy in these t sts is the util E - analytical model which calculates
- i t  i on  of hot film s embedded in the wing the circulation required to locate

- - i i r  l i ce  to si g n a l  t he  oc c u r r e n c e  of the  s t a g n a t i o n  p o i n t  at  the proper
h o u n d a r > - - l i y e r  s c p a r a t t ( n .  p o i n t  on t he  l e a d i n g  edge. Compar i sons

I’e r h a p s  t h e  mo~ t ex t e n s i v e , and w i t h  a c t u a l  i n - f l i g h t  measu remen t s
certai n ly a very interesting activity indicate excellent agreement for the
of tIe f )xv i si on is an extremely compre- first 5-10% of the airfoil--the criti -
he ; x - ~ ivc prcgram of “conf idence buil d i ng” ca l reg ion. The results are equally
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i r n p r e s s i~~c t o t  Ic i i r r g  -~l g cs wi t h  s l a t . , hr,ci description is in order here .
\ r e v i e w  of a c t  i v i t  i s  i n  i e r o-  r h o  f o c a l  n o i n t  of t h ”  ~~~u I  ~ 5 ~ l i T ,.

~h r i a i s i e ~ w o u l d  be c o m p l e t c  w i t h o u t  r e f -  c h am b e r  ( 1 2 , 00 1) I t 3 ) w h i c h  ~~ i r  su p p o r t
r e n c e  t O  t h e  m o s t  i r t r i - s c i v e  u~: g ~ r i p  t i  12 men in c o n t i n u o u s  i s o l a t i o n

. . i n 1 — t u n n e l  c ap a b i  l i t  i . l ! ~~~ c i r e  f a r  per i ods o f it l~~ist rh d :ivs.
m o r e  t r i a  t s c t r t ~ in  r u r r ! e r  , m l  r a t - g e  The m a i n  f l o o r  space  can I r e  i l i v i li ~ l
in si re fr ,r,i the a - 1  i f l h i n o - - s u b s o n i c  m t  r — o r k z r i r  r i nd  r e c r e a t i o n a l  a r e a - ,
l n - m  s S - r n  t u n n e l j n C l i , i l - m i s — ’ t - i l o n  w h i c h  c o n t ; i l rl s l e e p i n :  f a c i l i t i e s ,
t o  t i r c  s r u a l  I c - s t  t u n n e l  a t  ‘( t i n i - — — t i i ~ a k i t c h o , t o i l e t s  a n d  o t h e r  a m e n i t i e s
0 H  m d j m - - .-t ~~r hvpe r- .nnic Nim r -l . I - n  c o m f o r t a b l e  l i v i n g .  hr  a i r t i g h t

i 1 - t h i e  t u n n e l  s p e e d s  r a n g e  fr o n i  c h a m b e r , w h i c h  i s  e n te r e d  h r  - ugh ar

~ rn / s t - ’ t i i r  20 , w i t h  e v r r v  i m h - i n a h ! ’  a i r l o c k , h - i  an  e x c e l l e n t  a t m o s p h e r i c
r i u x i  l i m r v  c i p i b i  i t v  su c h  as  b l o w i n g ,  c o n t r o l  S v s t c r i  i n c l u d i n g  c o n t r o l s
g r t r r l — e t i ~ -~ t S i r r i l t i on , and C ) nhr i r t  ~~~~~ f o r  i wj d r -  r i  of  t 0 p c r i  I I I ’ (S~~— 9 5°lH

~i c r m I J r  r a n g e  of  ‘1:ic h r a i n h e  i , t c I it i cc hum i 1 t v (10— 1 0% and cx rcu —

R e e n l i s  n u m b e r s  ( I  j ci upon  t h e  r o t  la t I n n  c o n - l i  t i on s  ( 2 i l — 2 h i l  1 I- ’l l i n e a r
o f l ie  t c  - t - s c c t  i o n  a r e a )  n t  i — S  ~ l0~ a i r f l o w ) .  The  1 e v - b u l b  t c-n ; t - r a t u r e
( I C  a t t a i n - i l - I c  w i t h  c ~ c : i l u c s  of can he vari ol over a 35—ISO I- r an~
Jm ost iu~ a v a i l a b l e  i t  Sl , r h -  s l i g h t  l v  T h e r e  a l s o  is  p i - v i - i l ul f o r  i n t r o - i i 5 i n .~
r;mnsonic i~— m  h a r d  c o t  i n u o u s  t u n n e l  c o n t r o l  l ed  a m o u n t s  o h  ga s e s  su c h  a-s

I t  \ 1 J m t  e. The I r c : , c h  a r e  a t  l e s t  i n g  h , Cf l ~, , ‘ I- , el . f hc s t - s t e m  i~~
on t h e i r l i r i r r i s , h ow e v e r , s i  t h  a l a r g e  t o  s i m u l a t e  the a t - c — H - n c  and t h - t m i i
ant - s- h a r e  t i n t — t u n n e l  - - h -  - n e d f o r  i n -  f e a t u r e - — of  a ny  \ a t : i l  o p e r i t i o n a l
a i l l  -J t 10~ i l l  guc l ay , n e a r  Pari s , efl v i  r - - n m e n t

~n t i r e  i r r e r — e r n - i n i - p u r s n i ~ of In  n i l f i t  i o n  t o  t h e  c N - e ’r h e r  i t - c i t
i~~he- x R e n  i d —  ‘ W i 1 U S , t I c  l a t ’  — I r t  t i e  c- rt t a - s  i n c l i i i cs  l a b o x - r t c r y  a u p ; - o

ctnin 1 a a i o n  ng  ‘ f  ii 10 n i l u r p r r  - - sun rod I i c i I i t rca , e. g.  , -s l i t  1’ - - art
1— - - so) s o n i c  (lIt) : / 5 )  r :nn,- 1 in acs t ems in e (cc trot-ti c epha log r mphv (LI 0

t~ l i r e - i , aho t 30 km - n u t h 01 Toulou se. elec trocard i ograph y (ILO) , i- s - r p i r a t o t \

1li I s I -a t  - r dr -v I s  e wi 1 Ii ~~~
- - and ii r d  i o v ims cr1 I i  r phys tel ogr , h r  ol o~ c a l

1 ,~~~~
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m a n !  t i r i n g  of bode flui ds , hioc hcm i~~t r y ,
t~i :h f a c i l i t i e s  I L l  a - -s  •i~ - -c , herna t - logv a n d  mi cr ob iology. l : x i e i  t -

m r i , l  ‘ lie ~h - - :n t t S t r u ed e - - c r’ I -~e of •- i - - ~~n r t  ,r I mon i tn  m n ~ i s  done  f t  -t’r * f e
c - ; c r  inn t nm l r i d  - t n t  cal :o - i  - t t r - t  outside u ti l  r : l n L t  rhrou gt -cha rnher j’ene-
01 i t s  ‘~e rc - s I v r I m r i s  - - Det’ . t ~~~~~~~~~~ , ~~ I ~~ 

tr itor s , clo sed— c i r cu it tc l r - i  i s b n
i s  ,J u -  i f l r -J in p ie d ic t lo g ‘hat i t S  t t ) -  i ti i i i i i o  5V5t))). \S OCJ.I J me chan—
t I l t  Ii anni ’. cr s:ir y s -I  I i  f as monumen ’ i i c i l  equ i - ’ - - ~ u t  I n c  l u I c  a cci ’, r - I room
is I ~s h has n 5 - 5  m u  : 1 1 1  or  ‘ - -  dat a — r ec u r i nt~ sy~ r e - -s
R _ U . ‘-,unn ’ I f u r  i t o t - l e s , offices i n- f  w n - r k - — h ot~~.

Fol l owi ng the c- -u I - ion - -f c - n

8~~~~~~~~~DRAL ~~ the di r
SCIENCES of S t i r  . ir . I). ‘1 , flat i es , R ’ . , t I

-~~~~ — - — ~~~~~~~— -—— - i ,ih i , r t e x - v  d ir e ct r , i s h ’  has s t - ti ed

Sin i\}- l \l ( - ~~~~ l f i r j r f l ~~ A l  l i i i  I S  1 1 1 1 ( 1 1  
as S e n i o r  l u t i S t  II I t  for- i l l  s t ’ i d i t - ~

t i ’ \ ~ r ‘-i•i i i i :  1 5 ~ 
— — - ___ t i n - i i t  I ~~~~ ‘ thus 1 r , ‘it t I is t ime

- fa ir su b j ec t went into is ol:m t ion

I n  t t l t f r  r 1 7 , , a ~~
- $50 1) 

i n  t h e  H ; i u - n f - c - t t a r  a per i od of 2tn dat .

m e d i c a l  r i  - cur h i i  i A l t  V i - i - c  r i m e  i t -  I 
I n  add r t t o n  t ~i & — t  - l o p  I i i  g a nI r lint n

jo i i  i t  ‘ r e  I n s t  i t  i t -  of  S a t  i i  t ie l i c  11W 
c h a m b e r  p i r a c e d i r r e s  , an  r- ~~irc- r r t r - e i n t  w r i ~-

\ l vt  r— t o k c , 0r~~~~~r t  I I - u r t~~. I I I .  Th is  ‘ condrit t o :  in  w h i c h  t f ~ s i i l r i e c t  —

I t I( L i  t ~ ~ ~ ~~ ~ ~ 
e d 0 Ii ci eva t I (1 1 etr e 1 ( I  5 % )

I n t  U n i t  ( -lU ~ . I t  s . m~ f i r s t  pro- ~ i - i  p e r i o d  o f  1~ dnm ~ s. I l t i s  s er v e d

I i n  1 1 ( 7 t - - i , i t  as i l i l t  i i i n  
i pi  l i t  S t i r  It tot ’ I I o n i c r  p r o  i- it

I i i  th i in ’ .e-tt I r  i o n  of l o n g — t o r t  t o .  
w i i i  ch t a o~ I lace In lo -1 . Ihe I ~-da~

e t i l o g i c . i l p r o b l e ms a r i n i n g  d u r i n g  exposu re w a s  p receded  and f o l l o w e d
- ~ten l i d  n u c l e a r  s u i t - u i  inc p a t r o l s . i v  a s e v e n — d a Y  c u r t  r o t  and r e c o v e r y
( i l l - - r I o  ring t h a t  roil~~t Ciii t l u l l  i t- gri n 

p e r i o d  respect ive lv

p only i n  1971 , t l i t  I m~ t t ( i t  t he t~ i rs - 
I n  19 4 art  81 — d ay  p rog r am was

— ey~~~~r i u i u - n t  w a s  - - u c c e a s f u l  ly  ~o i i - h i  ted 
cn rr ie~i ou~ in which t h e  CO: le v el  

- .

in 1973 i s  nothing s h o r t  of  ren ,arkahit - . 
was ma inta tne l at 0.5% for a period

f - \ I t h o u g h  t i e  f a c i l i t ’  wa described 
of 35 days. u r i s  exper imental period

(iv , t a r i r n n ar  t I ( ( S N  2 ’ - l  2 :  3 4 0 )  a ~as preceded  b y a c a n t  r o l  period of

J 

~R days  and f o l l o w e d  by an 18-day

‘ ‘ 1( 1



r e c o v e ry  p e r i o d .  The p r i n c i p a l  c x ( - e r - T h i s  i s  t h e  t h i r d  i n  a s e r i e s  of
mental ohi ecti ’ .-es of this program were studies de si gned t n - answer , once
to study acid-base status , miner a l and f o r  a l l , t h e  q u e s t i o n  of tI.e accept-
balance , respiratory physi olog y , 1,10’ - m O le level of Cii for lon g -tern exr-osure
chemical and hematolog ical st ;i t i i— , m e n -  i i i  c l o s e d  e n v i r o n m e n t .  I n  t h i s  cx-
tal and physical performance , sleep I c- r i ment , t h r c g r o u p s  of  volunteers
patterns , and psycholog ical r t- ;i ct i o n - - were exposed to three diffe rent levels
to the environment. While the princ i pa l of CO in o t h e r w i s e  norma l air for
i n v e s t i g a t o r s  f e l t  t h a t  t h e  ob j e c t i v e s  e i g h t  d a y s  a t  e a c h  l e v e l , w i t h  l i c e
cou ld  he a c c o m p l i s h e d  i n  SO d a y s , t h e  l a y s  in  f r e s h  a i r  b e f o r e  and  a f t e r
R o y a l  Navy  w a n t e d  t h e  -~i i t u j e c t s  t a  he each  e x p o s u r e .  One e x p o s u r e  was  t o
exposed  f o r  a p p r o x i m a t e l y  t h e  t i m e  t h a t  z e r o  CO , w h i t e  t h e  o t h e r s  w e r e  t 15 ppm
men mi g h t  he e x p o s e d  on s u b m a r i n e  and 75 ppm CO by volume. All subjects
patrols, were non-smokers. T h i s is particularly

Fhe sub jects in these experiments important in a study of this h i n d
w e r e  v o l u n t e e r  e n l i s t e d  men o b t a i n e d  because  t h e  a m o u n t  of  CO in  the b l o o d
t h r o u g h s t a n d a r d  N a v a l  c h a n n e l s .  They i s  r a i s e ’ s i g n i f i c a n t l y  by s m o k i n g ’,
i l l  w e r e  s c reened  b o t h  m e d i c a l l y  and  e s p e c ia l l y  i n  a c l o s e d  en ’.  i r c n m e n t .

p s y c h o l o g i c a l l y  p r i o r  to a c c e p t a n c e  The p a r t i c u l a r  l e v i - I s  of  CO w e r  Se-
f o r  t h e  e x p e r i m e n t .  They w e r e  p a i d  l e c ted  b e c a u s e  1 5  ppm p r o b a b l y  w i l l
about [ 2 . 2 0  per day depending upon the hr-come tie acce pta b le let - cl in the
n u m b e r  of medical tests t o  which they submarine se ivice , and the 75 p p m i s
w e r e  s u b j e c t e d ,  t h e  l e t - e l  a t  w h i c h  me a surable effe cts

The subjects varied considerably are seen in most investi g ations.
in their reaction to taking the e x p e r i -  The e x i - e r i m e n t  u n d e r w a y  d u r i n g
mental test s . Is would he e x p e c t e d , ln~- v i s i t , in c o n t r a s t  t o  some of t h e
some teats were disliked more than e arlier ones , had as its main p u r r  oSe
others . Interestingly, the inv e sti ga- the me a surement a t  m e n t a l  p e r f o r m a n c e
tors found that it was  necessary to in general a n d  on s im i i la ted submarine—
make the lowest priorit y tests (from oriented t r i a L - . I n  a d d i t i o n , m e a s u r e s
the inve stigators ’ point of View) the of appropriate h i o chenica l parameters
m ost unacceptable to the sub jects . wi-re being made.
Thi s would assure that the important The p s y c h a l o g  ic c  I s t  i i i  c’s w e r e
tests w o u l d  more l i k e l y  Inc carried out. di ’ . ided arnon e six gr n l p -~ . G r o u p  1
Recau i~ e the emphasis w a n ~ on b iomedical t i - s t a  w e r e  g iv e r  four times d a i l y  ~. n d
monitoring t I e  m t-n tal—perforn -anc e teat included a l e t t e r - c i r i c e l l i t i o n  test ,
battery was considered to he of the double-digit a d d i t i o n , l o g ic a l rea son-
lowe st p I i o r i t n  by the investigators ing, d i g i t s p a n  (sh i rt tern memort )
- m d  wri~ cons idert d the m o s t  undes i i  m O le and a memo ry and sr~ m i ch t - i- -k . These
h) the sui ject a , By con t ru st , the b l o od t i-S t w e l t  t nm ~ en s imult a ne o u sl v by
samplin g I lri , ce ’iires , which were tore nil I suh ic i ts , each of w h o u i i  had a sepa—

~~ 
i n  f u l  , wert much mu re accept run  Ic t i  a i u t  e t e st tooth. The Group 2 test

the subj ects and wi-re the hig h e st was ca lled LOGIT , a s trate gy and reason-
pr i o r i t y  tor the i n v c s t i ga tors. If ing test , w h i c h  i r is l een used in a
hi- sui j cc t ‘ S rca 1st ance t o  tak I r ig t h e  number 1 ent i r- lii  r u t a I cond i t i o n s .

t e - -t s in gener al became too hi gh , t i c  ftc- tests i n  i ; r O l i l  3 w e r e  d e s i g n e d
l b t I ~~ t I n  or frequenc> ot adminis t rat ion t n meas u re m l  u ri c I d x t r i t e  and visual
i i ’ t h e  p --svcholo g icim l tests could he sells i t  i v  i t t  . I t  C t i  a t  s in G i -i tu p 4
s! i, rt e n t d thu s n - tu nin g the undy ing g u a t— r i a s t  s a i l n n u i n  p hn~~i i i l o t i c nl pc- r form~uncc-
i tirde of the 5 t i i n ~ e ct  s anti e n s u r in g  thai r and m e a s u r e d  I i  ui ~ er t remor and body
c o t  inui- d coa l er - a t ion on the hi gh prior- balan ce . ftc Croitp 5 t e s t  w a ~ an
l i t  t e s t s .  l h  im plicatic ir i— f o r  the n u r d i t o i v  v i g i lance task in which the
con s t r u c t  ion  of p s y c h o l o g i c a l  t e - t s  suh ) ec t s  we ’re rc ’ n~u i r c d  t detect a
i r e  a l l  too o b v i o u s , i . e . ,  i f  u s e f u l  s i gna l ITt a cc ri cs of sin il a r si gnals
i e s u l t ~ a n -  d e s i r e d  t i c  t - s t s  s h o u l d  t h a t  t e n t h - i ! to r:,ask it . The writer
h r c  same  f a c e  v a l i d i t y  and  b e p a l a t a b l e  was t h er e  i - b i l e  r i - i s  t e - r I w as be i n g
t o  t h e  su b j e c t s . ad m~ n i — t e r e d  and found  t i e  t a s k  t o

l ) u i ’ i n g  a r c e n t  Via it to the LMIJ , hi- b o t h  d i ff ic dt and tedious. The
t h  writer - was able tc observe an ongoing sixth l rotip WIt S r ally a selected
p r o g r a m  d e s i g n e d  to s t u d y  t h e  e f f e c t s  t nu tt ery of luc -ti onnair e s desi gned
of prolonged exposure t i  CO on m e n t a l  to  r e c o r d  s l e ep patterns , motivation
and physical performance. Seven groups in an is o l ated s t a t e , p e r s o n a l i t y ,
of  subjects (six-nine per group ) each and hostility.
spent three ~ree)- s i n  th e ’  c h a m b e r .

300 

_ _ _ _ _ _ _ _- - - - —~ ---



ESN - 30-7

A l t h o u g h  t h e  r e s u l t s  of t h i s  s t u d y  r i n d  c o n s  rats of a se r ie— i f raw data
ire no t a x a i l a h i e , certain commen ts p lo t s , th u re do n i t  a p p e a r  t o  he sig-
can he made abou t th is type of inv e sti- ni I ic nm nt changes in ; - n ’ T I i n r u m i R  e

~:tion and about the- general psycholog- on any of the te st s i - ~ a r i s u lt of
ical fac tors encoun tered in the previous the elevated CO .
studies which also wi-re p r e -~c- i t in the The results of these studies ,
cu rrent o n .  when considered along with pre c iou s

I t was decided i t -  the second CO work , led th e inv e st i g r i t i r s  to conclude
stihiv (the one i mmed ia tely preced ing that the le c el of CO foi long t e rm
the curren t one) not to inform the sub- exposure in a closed enviionm ent should
jects when they would be rel eased from be 15 ppm. This recomnue nul at ion is con-
the chamber until i f t r r  the fi nal te sts sistent with that of tie N \S\ for long
on the last d r y  of t i  e experiment , term spacefl igli t ari d is wh at th u - US
Da tr u c o l l e c t c d  previousl y showed that Navy began using nul out I9~~~. This level
tests taken t u  wnutj — the end of the ex- is readily att a in able by existing CO
perimen t were nm l v e t - s e ’ v a f f e  ted when removal systems on hoard nuclear sub-
tL- sunhie c t~ knew t i e termination l i n e ,  marines. For examp l e , in the Royal
I t w a  f- and t h i t  most sub jec t s were Navy ’ s nuclear suhn mar i nes , ti e CO level
riot n o t  i v i t e d  p r i m a r i l y  iv mone, ~ut for 90% of dived t ime on a patrol
ra the x b~ a p ioneering s p i r i t  ti do currently varies between 5-15 ppm.
something unrru i- - u u u i  and to assist in It is interesting to note in this
medical r s en rch. Ol u ce a gmn up la s regard that UI) to 90% of the total
select c d it wa s found , i n  n - r i c h  case rut m - ~jnii er i c load of CO i t t  a suhma r i n n
t h a t  it was i mportant to cc itt i vat ~ po- is produced h~ toi nicco am o k i ng
tential leaders while n it t i e same time Future work it t h u s  busy I n m b ra-
a ssuring that th i- aeria l sub ject in t o r y  w i l l  he centc t o  on rn t o ospher u c
th e chamber was only enc profes s ia n r m l cont n m minnint a , byproducts of Csot ic

or one rank lev el a tn i ve the rest of f u e l s , n’en t nil pci- for m - a n e und er v i r  I

the group. Th i - -~tudie s wi-re all wu ut chkee j ing schedules , p h y s i o l o gical
conducted on a sing l e -bl ind basis ir h e  e ff ec ts of continuous i n h a j r m t j o r r  of

ab j e c t  b e i n g  u n a w a r e  of  c h a n g e s -  i n  r c f r i  g e r a n t  g a se s  and  n i t  i i n u ~ tu n i c —
t h e  -rt v i r o n m c n t n j l c o n d i t i o n s ) ,  a n d  t h e  e f f e c t s  of s u n - i u l ; u t c ’ o p c r r m t i o r i l

-‘c- i n  any  i ’- o l a t e d  s i t u a t i o n  e n v i r o n m e n t s  on m e n t a l  a n d  p l y -  c m l
fcod w a s  an in  pot  t r i o t  ci i l l  i dcx  a t  i o n ,  per  f o r  m l  ,~~ e . (J ,ls , ~I l i e n t
A f t e r  u n s u c c e s s f u l  a t t c - m p t s  a t  h an- i n 1
the s u b j e c t s  cook t h ( - i  r own food , and
b r i n g i n g  in c-he~~s to t h e  l a t n o r ; , t o r v
to  cook , i t  was  d e c i d e d  t o  use p r e  EARTH
p r e p a red  i n i - a l s  h r n  urght i n  fr o m  o u t s i d e  LSCIENCES
t h e  Institute of Naval M edicine. This
worked fine and will he the procedure
in all future long tern - studies.
Ait lonig h it was decided initially t I:ART~~ SL-l~~(.~~~ lN~~~ l4j
perm it t h e  subje cts to have access to
n e w s ; l a p n  r s  and  t e l e v i s i o n  hut not to The mathematical h u i l h i n g ,  a tall
r e c e i v e  m a l l  or make t e l e p h o n e  c a l l s  structure on the c a m p u s  of ti .e Liltive r -

~ t was decided later t o  all ew mail de- S i t s  of Oslo , in ~lin d ern , houses sev-
li ve i v  on th ose ~lavs when nii major cx - era l i n stitutes among which art the
pezlmen t m l  prccedure s w er e  to b” carried Ins t i t u t c  of (eop hy sics which is d r
out. In the opini on of t i e  invest i g a t  i r s  vj d e d  i n t o  t i  n e c  sect ions : ‘.lc-t eor- ology—
the success o r  f a i l u r e  of  t h e  s t u d i e s  h ydrolog y I t i e  largest), Oceanograp hy
d e p e n d e d  a l r n - i ) s l  ent  i r e l y  on a d e q u a t e  ar i d  Sol iii i n  x th ~ e op h y s  i c s  . Ti-c  Geo
n i r u i f l t e n a n c e  of  i n i t i a l  ul i , t  l e n t ion and p h y s i c s  f n u c i i I t ~ h a s  d i c e r r ’ e r n - s e a r c h

m o r a l e .  One of t h e  t r i c k s  of t i - c ’  i n v e s -  i n t e r e s t s  i n c - l u d i n i : i - flee ts of
t i g r u t o r s , t h e r e f o r e , w a s  to reassure mount ains on large scale a t m o s p h e r i c
time subje cts w i t h  r e sp e c t  t i  t h e  im p o r  - f l o w s , d y n a m i c  m e t e o r o l o g y  • n u m e r i c a l
tance of tie studies r i nd  how t h e y  w o u l d  w e a t h e r  ~ire ci ic tio t u , radi ation , c l o u d
benefit the Navy. phv sm~~s and n i c l o l i h u v s i c s , photochemistry,

During the t r i t e r ’s visit to the ati osp heric c h e t : i i c t r s - , and physical
I ~t l J , there tas an opportuni t~ to review oceanography . I cannot I i 

-‘ 
ni~ t ice

and d i sc i i - ~s thu results of the psycho- tc all these ar c , s and will outline
log ical te- ;tin g that is currently under- only some of the work underway in
way. While the analys i s is prelimina r y the- study of effects of mountai ns on
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I ur gc Sc Ic’ f i n n - s i i  -1 ~~~ t o i l  oc- - m i — 
~, iv i u~r iv - l i - c  n i l  l ot  - - 1  to hi p i n - - en

1 w i l l  n il so I-i it ’ l l ’ hiscu ~ s ‘n ne t- e t a r e  of  t t i i  model i —  t i n
t I c isO n - n  cr’iuvc- c ’ i o n  of P i - o t  . I .  P a l m  ii  ~n of r - t  - n i .i 1 t cnupe r n  t i n-c  - I  ii
of th e in s tit u t i -  ol \~~n l i c !  ‘ l n , t l i r - r n :m t u c s  r - r t i c - u l - n n i r l i n i - m te. (The potent i - m i

m i  ‘ti - 1 , nmrr cS , t- - - n i - r a t o r C  of  ci a i r  J i n r- c e !  i s  n i -
I’ m n f ,  I I i r i s  S e n  n s one  c f  t I- i-cc t er-in c r ; i  t O  no of  t h it : - ~ 

i ce I n - l u - r n  b r o u g h t
- F -  fessn-s in t b ’ -  ‘ l - - n e o r o I r i n v — } I v d r o l o ~~ I - a - r i  ‘ a s c - u  I t - y e - ! w i t l - i u t  loss C l

5 n -  t i o n  a ° 0 1 r i -  — u - ‘ - . l ! n  j —. C C I  r - 5 :  I v  h e i  , ) S 1 i i  i run g e i — no ic
in ’ crc— ci i n  t h e  c l  cc ’ of  I’ a l l O t  a i l l s  H I - u t  e in t i  t he er I cr1 1 h r - i ~h t
on large s c a l e  n t r r n n - i r O n- i - i c  f h i o ~- , n i t : d 1 i~ ‘ e  S t i  i of  s u c h  I l ows , nit one
h as  m i r e - - I c  l i - f t  h i s  !Hi i n ’  on t h i s inns i n t l n i n i m e r i c r u l I i f f n n : i i r  ion , w I-en
i r e  j i  , m c we l l as on r i - n o v  n - n  h i  I r i l  I - i  - t he noun t run n I n c’ i r, -

- t a s - n t -  i r i s - C - s o I
n t  h r ~n a x i l i c  r i t e ?  ‘or -o l n n : c - . \ i  t b -  u rnni c o n a n  a f l t  I n t l I l ~ i - i l  t - s nier:ut n - e .
o f  r y v I si - he i i  ur— - t u rn e - i  f r i  - P r o f  . 0 • S r m n -  l e n  i a i nyu I ved n
- u S t t u I \  i o r f e r e r i c c -  i n  Y n i n o n c ! n m v i . m  o~ s i : n i h l e  f i e l d  ro~~I Ivl d i - s I - - t- J t
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ciu e-~tion h i m  and judge his performanc e. interesting to note th n u t there are
If the c o m m i l t e m -  p a s se s  h i m , he i s then two kinds of Ivr -x~ n i e roa  which are
q u m l i f i e d  for the “. nber - z D in c e ’s n i ” ra cl ic in ily different . The first kind
( l i t  er nm l l v  $ t t n - c -  t e a c h - r ’ s d i p l o i t i m )  and is the regular 7~n -- - ‘ieroa who are gradu—
is cot I t  I - b  t -  h-n e called “Professor ” ate- -’ of five-ye ar progra ms from E 8 c ’r n e  T~~
whether or l i n t  he teaches. I wnis told , Tm~~’r i v ’z~ Cn mp e r i o r e a , and th c- second
howese r , tha t the n - ’ t l t  ir e universit y kind is t h e  f~r j e f l r ’ er  a 7 m ~ ‘n  i - ’ - ; n ~ who
st r u c t m u r e  in Ital y i.n m s h c e r n  undergoing au e graduates of three-year programs
c h m u n l e  f o r  the j n n u s  t three y e a r s .  f r o m  E s c u e  los  — ‘ n n o - r s  ni - i a - r n . Here
-‘tb ready , mm n jn or t an t decns i on a such as aca- again is an e x a m p le of the importance
demic pregrams , re- - c -m rch directions , of knowing what’ s in a title.
s.ml. u ry distributions , and loni d m s s i gn- The position of C- m ’ o l r - - i t i -’- -- de
inten ts mre made in gener nm l a ssemblie s -“o ir er ~~r

’ - !n i  (Universi ty Chair Professor)
n iiere profess~~ms , assistants , and tech- carries a hi gh honor. It is equiva-
n m c m :ins Iinm ’,e equc ’i voices and equal len t to the IleacI of an inmstitute.
r i i hts . Libr’ -u Do -n - - nr ’n is to he elimi - To be appo int ed a (‘- i t e ’r- ’~~tf c o , a
nat e -b . Wi mat w i l l  happen to academic P m- - f e c or  -n~~ -- ; - i  Ia (or , in very ra re
de grn es is urice n t n m i n , h u t  “Wha t ’s in cases , a P r - - f n - eo r  olduo m o) mus t app ly
a title?” w i l l  remain a sensible ques- for the position whnen one becomes
t m n n mn I t r m l y  for a wlmi lc . available. He , along with other appli-

In Sj n i m n  I was puzzled by the dif - cants , mus t go through a screening
In r en t  g r m m d e s  o f  p r o f cs s or s h i ps  a t  procedure by a special committee set
Sp a n i s h  u n i v n - r s i t  i c - s . A t  first , it was up by the ~1inister of Education. The
som en si n ,t conlu :—ing to note that almost committee first scrutinizes the quali-
c’vn r v h o d v  on the academic staff , fica tions of all app licants and inter-
inc l udi ui g some ve ry you ng people , car - views each candidate in d ividually.
n e d  t he t i t l e  “Profe ssor. ’ I subse- Nn -xt , each can d i d ate is invited to
p un -t t I s found out t h a t  t h e r e  are at lee ture for one hour on a subject he
1 c m - i  five kinds of - f e a c n r m n i - . Their is expected to tea ch. The third step
connip lete t i t l c - s  m ind t h e  correspond i nil is for each candidate to choose a
rinks at IJS u lmivc - r s m t i e a  mire roug h l y  t op ic from a list of ten to twelve
m s  sh - i m w m n  in the follo w ing table , technical topics and write for three

hours a state-of- th e-art revie w of
the topic. 1mb -m t of us wil l  probably

A( A f l I M I L  R A N K n -  t h i nk that thies e three steps represent
a sufficien t screening pmoc ess. But

Spain l I S A  there is v e t  a f o u i - t h  — t i - 1 . The can-
- c l i d a t e m  are r e n ! u i t c - d  to solv e- in three

(‘c it e i i’ i - a Finli P r  - l e a r - o n  hou r s  a c o l l e c t i o n  of p r o b l e m s  s u p p l i e d
by tine scr ec -niin g committee. The corn -

/ p  i ’ j !  A ; P v ’m ;  n i l  A ssoci~~’ e Professor m ittc- c u s u a l l y  takes at lerm -n- t fifteen
days to make its deci sion zn d  announce

/i- - I - n’ ~l -~ j c~~~- - A ssj~~t ’,r t t Prolessor Its  choice. There is l i t t l e  doubt
tha t those who do not make it w i l l

- - -_ S’ ~ n - i t - m / )  A - 1 j i r n~~t P r -  - fes sor be mont 11 y nm n~I emo t mon a 1 1 y thorou ghly
hi e n m t e n  m e n .

I , -  - ,-~- -s s o r  i m  i ‘ant e Cr-, lu at i T’rofesaor What ’s i n  t he t i t le m n ’ Z t m - 1- -itico
______________________ _________________________ - i n n  1J n i - i ” n r -~~! l x i? Apparent l v  a great

dea l . Bc-s ides tine honor mi n I  au thorit y
\ Doc tor ’s dn -g m t c  is required for the nu s so ci at c - cI with the tenured position ,
f i r St tire - c ca rn -g ori i- s: namely, I wnr a tc -l d that the beg i n n i n g

C x  - ed - — ‘ - a , P m ’ -f e a s i ’- c  x d r e — :  a and C - i t o  !r- - i t i - a - c r  have a month l v  s a l a r y
n , ‘ - f ”  ~ 2 ,) m S t - c i l , which all c arry of about the equiv alent oh c ii ott with
eon I e • I v ’ - - - i ’ - I r m 8 ‘- in t i- u t - 1 - i - - 5  are double pay fon the months of July and

hu e- m i on cont l u S t  f un  their knowledge Decennber . This Ia quite high in Spain.
in a C u rt i c u l r u n  l i e l d  to teach spec i n u l Annual salary increases are automatic
c u r — c s ,  Pri l a i n - r i B -i~, u - i on t  a h e l p  in  m ind the income tax rat i is in the
r i -c u tat i on  or laboratory classes. They range of IS t n  18 percen t .
are !,n um ’m j , r , m n  en ni pi nn i n- m I by univer s ities In this auti c l e  I have t m ied to
on two-yn -m i r Contracts which r un e  renewable clarify the meaning of some of the
h r  m u - ( ‘ c m - m I m i  two-year period; hence , acodemic titles i f l  Italy anni Spain.
J r  ,S o m n .  r u -  a y i l r ’ m t e a  are , in fact , not These titles may appear simila r to
pro l e s s m n u s  in tho Iu- ~u a l  sense. It is what we norn nall y encounter , hut their
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meaning may be quite di ff e r-nt. It is systems GroUp beaded by Professor
w e l l  t h a t  we do understand their true D.E.N . Davies . In a recent visit to
si gnificance. (D.K. Cheng) U CL , I talked at length with Ash and

I)avies and was conducted throug h their
__________________________________ labora tories . Cullen wa s away in France

[ELECTRONICS r t ~~~~~~~~~~~~~~~ 

l e a v e , but Dr.

of the Electr omagne tics Group to me
in a most competent manner.

ELECTRONICS RESEARCH AT UCI, Electroma~~~etics Group - The re-
seirch t6f thflJ~ctromagne tics

The Univer s m t y  College l,ondon (I/CL), Group is curr -nt ] > concentrated in three
founded in 1826 , is the larg est and m ain areas; namely, m ie tive antenna
oldes t college of the University of London. arrays , microwave measuremen ts , and
I t now enrolls m i -out 5500 student s , elec t romagnetic theory. The active-
The full-time academic staff numbers array work in~ olves locking t h e o r y ,
approximately 700 in c ludin i g 120 profes- techniques for luhase control , and the
sors , of whom ar e -  Fe] l o w c  of the effect of am p lit e -de and phase errors
Roya l Society. in the radi a t i n g  elements , each wi th

The College is composed of six its own solid- s tate oscillator. The
Fn m cmil ti c s : - ‘trt-s , Sc ience , Econ omics , d e v e l o p m e n t  of an elect ro nica l l > - steered
ing i neering, Law ,and Medicine . The solid-state active ( hased-arrav i- s-stem
Facul ty of hn g ineer ing at IJCL , established for radar applica tions has attracted
in 1908 , w as the first of its kind much nnt -rest recc m nt ls - because of it s
in  t he UK . I t now has five departments : potential advant age s in S i : e , w e i ght ,
Chemic mil Engineering, Civil and Munici- re li nu b n i l i t y ,  and t he-  elimination of
pal Engineering, I l e-ctr on ic annh Flectri - the need for h u g h-vo l tage power s n i p -
cal Engineering, Mechani cmm l Eng ineering, p lies. However , hi gh cost and system
and Photogrammetry and Surveying. There complexity have restricteu m its cisc .
are about 500 eng ineering stud t- nts and Umu llen an -i  F o r r e s t  a t  lICE h a v e  tried
~~i members of staff which include 13 tm reduce the cost for phase-shifting
professors. in two wa>-s . The first method uses

The Electronic and Electrical run t i nterpolation-lockin g techni que in
lnng ineering I)cpartment at UCL had a which the phase sh i fter and loc king-
distinguished beg inning. The first line connection of ever>- other eiem ent
o c c u p a n t  of  t h e  P e n d e r  C h a i r  w h i c h  c a r u - i c s  i n  an a r r a y  mi re removed . The phiases
with - , it the heodshi p of tine Department of those elements whose phase shifters
w a - Professor ~I.A. F l e m i n g , la ter Sir h :mve been ren niov ed are expected to he
Ambrose bleming. Fleming pa tentt- d his properly m a i n t u i n e d  by i n t e r p o l a t ion
invention of the thermionic vacuum tube t h roug h mut u nu l coupling from their
in 1904 which was tine beg inning of the directly-locked nei ghbo rs . There are
electronic age. The present Pender severa l limitations to this metho d .
Professor and Head of Department is h i r s t , tEe sum of the coupled si gnals
A .L . Cullen , a well-known educa tor and from the nei gh b o r i n g  d n m n c t l y - l o c l e d
researcher in electromagne tic theory elements n n n i v  he t o e -  small to effect
and m icrowaves. The departmental per- an interpolation lock for cert a in ele-
sonnel l ist contains 18 academic staff , inten t spacings. This l i m i t s  the maxi wum
one re s n a rch fellow , three res e arch- scan angle. Secon n’lv , the technique
ass istants , ten exp e rimental and tec h ni - is probabl y applicable only to arrays
ca l officers , fourteen technicians , wit h a uniform amp lit ui de excit ation.
two comput er programmers , rind five sec- Third ly, the effects of coup ling from
retarial and administrative per son nel. eleme rts other than the ne a iest nei ghbors
There are normally 30 to 35 student : and of amplitude and phase errors are
in each year of the three-ye ar first- difficult to estimate. Nevertheless ,
degree course- s in electionic and d cc- (JCL has constructed and successf c.lly
tr ical eng ineering and about 35 post- tested a seven-element transmitting
graduate students work ing for the PhD array u s un i , 100-mW IMPATJ oscillators
degree. operating at 9.-I GUz . Possibilities

Research work in the Department of interpolation locking over two inter-
is divided roug hly into three groups : mediate elements and of application
an Electrom~ugneti c s Group headed by to two-dir -ens ional arrays are being
Cu llen ; a Physical I lectronics Group studied.
headed by Pm fessor hn .A , A sh; and a The second method for reducing
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t i e  cost cf phase— shi t t i u f  involves is on t i n e  mo deling of hi gh—efficien c y
l o c l -  n u g  t h e  o-ci ll ~mt o r s oh t h -  array G i \ : ~ I~tP A TT s , he success c- mn t i e l a t n n  r
e l n - m m - u u t s  w i t h  ~m n e - f e r e - n e c  s u g u r m i l w i n  i c h  p m - u  ect b nmu s I - I  t --  an mu g r e n- :- u- mi t on an
has i m c i ~ n i c n i c  u ~ 1 on- c t - - mm h a r m o n  n c ex c hm i n ge oh s i m di 1 at ion a n d  r i me :- t m
o f the o s e i j i m m t o r  f n t - n n - m n , n . lb - c os c i l— re- -- - u l t s  w i t h  t h i n -  Pn - -n - n ir c h I)~~t i  -ion oh
h u m a n t~~- i t  cml i i  be a l ~~m n i m n d  on r u- t mrc jeul m m - t h e - i n  in 1 i . I~~ g •

h -nv 0 m m -  ~ ~ Ic of the ha rm nonu c I I n - - h i - m n ~ n - I n  the i n - o u s t  u - - 1 s u m i l l I pri c m - s 5  i rig
w i n e - n 1 - u ses oh rim u I n t r l ) b i r n m i t e  .ci~- j j t t i d e  mi nd i m a g i n g  a r e n u , -~~tt h o - I - - . n a t m h v  i s

n t  ~~u a r . t i o n  - m n _ c n~ ~
m h i

~~~
d t i n  t h e  J~ m u s e d  t o  d~~t cc t sm n ull s r u r t a m d -  d c t m - u t s .

c n r c u n t r - ’ - i b r u s  one—c y c le change cor- Ihe o m n t t u n t  o f  - i n  a m ” p l i t u d e — p hm m~ e s c u m
r e s p o n d s  to a I n b : m S e  s h u i t  n u t  S t u O / n  of th e  am n o u n  t i c  fim. Id nit nm ; - oi nm t
deg n— in ’-n n t  t h e  n nd nn n:iet nta l f c c - i r a  m u d s , ‘ l - — n ~- t - — - t  m c m i i i ’’ u s  u l i g i t  i z e d  on a - - - m i t e r ,
wh c-rc n u s  the -  l i - i n  moni c- riununbe r . I h i u s  m i n d  t h e  rem o l i n -  t r n - . i on i s  cmi  r r  i c- - I

H~- u l  eli m n n n i t e s  t ine- -c- c it fo n - i - - s ivc- in u n - m i r real —time- c - i t  t h u  s;ume c - m u c h  inc.
p a u s e  ~i n. i  tc r s a l t o  - t h n - n  . t h e  p r i c e  O t h - r  s t u d i c - s on S’ui ’ Je~ i c e s  in c l m u he -
• - - u n  i s  i n  the en s l - n-n se of p i - - v i d u n t . mod e a m m n l~ is o f  res - - n i t o r -  mii i f u b r i -

m l  c i  u n n ~r - v c  ci r m  a i m  r v  t t h e  h a r m o n i c  I t  i o n  o i~ n l e n i n  n u l l v  ~~~l u I i  zed d i
: r c . m m u u nucn - In n m L ~u t i o n , harmonic locl ~ m g  de]rm v lines .
hecor-c-s u o g n m - —- s i u e l y m i n e  mlif f j C di l t \ t n u cim rio t uv ~~m y - m i s ’ s i n  t h e  i - -m e-

u s - ii i ncri - u- -cs . I T CL h m u  s demons  t r u t  ech g m - mm t n . tm mi ~ t i cs m ir e m m • us - : s a t
t h i s  fluid t e ch nis t i u c n-u ti n a In u n - — c l erk- tn t c o n c e r n e d  w i  t h  t i n t -  cou ~- l i : n n; p r o b l e m :
I — h a n d  ( 1 — C u .: ) m m ml n u n - u n 0 r , , n i s i s t m : r  o ld- n i i m s  t i  - I m - n e l o p  t in e f f i c i e n t  c.~ n n T n I - r
o sc i  1 I i  - on s locked n i t  y — h a n c l  ( -2 1dI  ) . f o r  op t  icmi l f i b e r  h u n n d  I c-n , nd . n - n t  her

li t ‘rhe m i c n m - w , - v e  I - e - l r — d i r d n n e m - t s  n- r’i’ l- ’s t d en t -om i t n . m t m  m l i i i  c o — l i m i e u r
m r - - n , C u i l  I n - n i ’ s Cr - n i l  h a s  - ! - ‘ n m i nn n 1 n m ~~m u -  co u m ~u l i n g  l t w e c n  i s i m i l e — n o d e f i b - e r

t u t e  l L n 4 ( u i t  in m n mm i - - .r in g  t i n e  l u e r n u i t  - m t a i  s i a n  In -—mode hi n f r l r n  c m  he eff e c t e d
‘ r m v i~~v •,n d i o n — n- a m n g e i n m of  n m d u e l n - c t r i c  i n s  i n n  - t : h m e - I m r a ’ i n g  of m n  i t d m n r i u ’ r_

- i - i n g a t m  open : r cn- m onumu t -n p i . . Pre linm j u i cy  e x p c r m m - n e n ’ r s  in
in m h u i n t o i n n e  a n u n I  ph ni - - — loc h -cub looj- c- n i p  1 i n i g  fiber u n d l e - — hi > - in n - i t - n i t : b - e
SCI - ;-m c . I n n Con i t rmm -- t t e n  t h e  O n  it u o n a l  i n - - l o g  r a t :  of n n u m u h l e — e n i m l s h a v e  u n  h - i  eyed
s n n ~n e u m b i e : e r u J v n . e  - h t n u ui m u -  i n n  u s  ~~a m  e-~ ur n - a ci- n n - s s tn i l k level of less t h a n  — 50 I i .
n u ni d .m s t u b i l  m I e n , t h i s  ne w nu c l u e me  n u s c - - T b -  de eel o ; ur n e n ut of run e - ]ec t uo—
- - t n  l v  s ii mgl c sw, - c r  - i t t ! n e e d ’s no - i emi l sn~ i t~~b. which w u 11 su~ i tch the

ml u u .: o n  . I n -  ‘-I , .  r c u u m i  u Inn -n t n nnn ile fl t ~~n m  : ~u t  f r o m  one m u i t  i mo d n- - - t i cmi ] Ii her
- on uij -n n n i s smu ~n p m n u  u ng m j- ro ;~~n - u  f i n  t - O l in- of sc ec ril ot h e r  m u l t  i r i ode f i b e r —

u - t e l  - : n I : n g  a I n i l  I n  i ( u n m u n m t ~ n u I  c- r on m m u c ’  w i t h  - i  lcw in ise rt i uun loss ni nu l m m low
ir-pcJ - u u ~~ e — r - u - m s u u u n u ~: mn i n p m u r a t n u s . .\ t i n  c r o s s — n : u b k  is t h e  s n u b n i e i t O f  an orh cr
n u i g l a t  non t uchnmui q ic in n n — c - i to u-t e n  mi n nie’ p r o j e c t .  \ni  c - l e e  t n i  — n ~- t  i - i l u r n u t i n g
tin e . . ‘ k n m - o ~ : reflect ion O i m d t t  i c i e n t  . s w i t h is  t o  h c f a h m r i e m u t c -j  on i n —
gt - l~~~,in t : - -  ‘he . -~~t -  - t ic m u m i c l o n s i v e  h i f f m u  c i  l i t i u u n u r n  niobat - - . The I h n - s ic ah

- n  - h . ,nnc ~ b r i d g e  r oj e c t  , - u s u m — p o u t  I m i m - e t  m m n u i 5  i~ m - n ip  a t IICI , ha-n been n~or k i tn g
m l i i  r i h o l c  n s i u e ’t u u i m  di n e-e n u i m m t . i J  coni j u i d - r on d if f tu—ed o p t  i c n m ] — w m v e - g i n d e  tech—
i.s ae i ui g m ! ’ _ S I guie- i m m o m i t  n- rue  t e J  . no I mu ~ n s m ice l9 I . ‘- I ’-  t i m n n - . i  t i n t i n  - e n -  t i n :
Cu i n n t  w o n  on e l  c~c t r l i i i  i t  m c theory Si t - m i mi s onto mi t u I  ext t act i

~ . s i gna Is
I .  c m - e c u s i  S iuli I i n  .e of pno h l  cmi: - from a m u l t i  tie I c  - p t  i c i l  - f i b e r  data

un i v u l u u u i ~. - - - c - — g  u i d u n i  — ‘ u m u c t n i n e s  nd h i - h i i - ,iv mi re a] n under su i-~y .
‘ h t  t H - ) i n t u c u I  , n uau> ’- iS of ‘i . e - in Cci t ai ur n- - - e c tS of t h i n — f i b : —  re—
p m Int’ l t i e  s e a r c h ,  r e l e n - m u i t  to the on—go in u n , r icm ui st Ic

- u I l e n t  I m n - i n n -  Gr u~ - - The a n n I opt  ical pr e -g ramn u s are being under-
n t  t h u —  g u -  - up f i l l s  in - - n t m a i n  m a k - e r i . One of the n u n u j or o h s t m 4  Ic -n u - n

I t ’ n .n-n s : semi con - i a n - n i  1e- t i n  d’ - t int-nil i t  u n u l l , t I e ii m - of t h i n — f  i I n -  wa~-eguid es lies
- j c - a i - - t i c  si g n i l  p i u c c - s s l i u n :  - m i d  ima ~ , i n t . , in the d i f f u c n u l t v  c-f finding two c oun t-
~ : i ’ e g n i t i - i  o p t  i c , m l c e r t  i n  J 5 n n d ’  t~ l n ~lt i ble , lo w -lo ss - n m t e r i a l s .  The
of t n i n — t i  Im m ater i - u Is. .\sh , t h e  i l e i b  p a-- s u  b i l l  t i e s  of T i~~Ii f l u — e d  II\b un ) 3
of t h i s  - n -  n i l , I s  w e l l — k u  n s a  and  t e n t  nu s t i e  m at e - i i i i ] fm-n S\tu w ai eg u iides r i n d

u~ t i t  e i n  ;-r - . t - s i o n n . i i c i r c l e s . i h u e n c  for l m n n i ~ nit’ I ru e I ine s are bein g —-tud n e d .
m u e now two proj um t s inn  sem i eonusl u n , t o i  I t  her rd n it ol invest i - i t  i o ns  i n c l u d e

d e u 1 c ~ s i m u i l . u t  i o n ,  nine us concerned t -  b n i qucs  f u r  gas-doping of gl a ss —

with the use 01 the l , ’I’ (I nt l I n- m m l i .  1 i l - i n ’ , au t  n o .1  tic o n -n i t nol of rf sputt er-
tio n Pr- - n u n )  i —  a r i se a r ib tun n - l i n  in g  e n - n i l u t i o n : - , and f i b u r i l t j ~~ fl - - I  p l z i u i m i r

- n - I oh l n i r g c — s i g m n m m l m i n i s , -  m*n~! (lit ica l n s m m n g i m u l n  h> ion—exchange in
i i i ’- t u i  i 1 i t - - i n m : 1 l im e t i - n — s at  e- osc ii — mu g I m u S s  ‘s u i h u -  t r m n  t e .
I a to r s and i c- t i l l t i u n - - , - i  n u l  t h i n  0 t h  er

_ _ _ _ _  
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~~ st em s Gro~~ - The scope of Also  under  deve l opment  is a coded iden-
the activities of this group extends tity transponder which , on interrogation
over  f i v t -  a r e a s :  dig ital systems , optical- by an appropriate radio si gna l , gives
fiber communications , instrumentation a coded reply indicating the identity
for propagation measurements , antenna number of the transponder. Two types
arrays , and transponders. Some of of transponders , one passive and the
the activities overlap with those of other active , are under consideration
tEe other two groups. I first met and experimental models have been
Davies , Head of this group, at the constructed.
University of Birmingham in 1960. It is obvious  t h a t  the  e l e c t r o n i c s
Between h i s  a c a d e m i c  careers at B i r m i n g - research  a c t i v i t i e s  at L’CL are v a r i e d
ham and lICE , he served as the  A s s i s t a n t  and of hi gh q u a l i t y .  The s t a f f  and
Director of Research for British Rail students of the Electronic and Elec-
for four years. trical Eng ineering Department are proud

in the  d i g i t al  sys tems area , t h i s  t h a t  they  f o l l o w  in the footsteps of
group is investigating methods for Sir Ambrose Fleming. To this observer
simulating electrical componentc by their pride appears justified.
di g i t a l  h a r d w a r e .  R e s i s t i v e , c a p a c i t i v e  ( D . K .  Cheng)
and inductive components have been
designed using binary rate m u l t ip l i e r s .
Potential applications include very-
low-frequency filters . Work is a l so IENOINEEPING 1being done on the application of micro-
processors to traffic control and to
parallel-processing systems.

As a consequence of an earlier IN T E R N A T I O N A L  CRYOGENIC_ EN G INE I R I N G
s t u d y  on o p t i c a l  p h a s e  m o d u l a t o r s ,
a new forum of optical-fiber telemetry Grenoble , France is the site of
h i g hway u s i n g  p h a s e - m o d u l a t e d  p i e z o -  s eve ra l  m a j o r  c ryogenic  i n s t a l l a t i o n s ,
electric transducers along an optical perhap s more than any other area in
fiber is being tested . The cascaded Europe. This fact made it a log ical
clip-on phase modulators form a linear site for the Sixth International Cryo-
FDM (frequency division multiplex) genic Engineering Conference , I CEC 6,
link and the modulating signals may which was held 11-1 4 May at the Alpes
he recovered by filtration. Congr~ s Centre. The meeting was spon-

V r , r i . m t i o n s  of th e  r e f r a c t i v e  i n d e x  sored by t he  I n t e r n a t i o n a l  C n y o g e n i c
of t he  a t i ro sphe re  be tween  the  t e r m i n a l s  Eng i n e e r i n g  C o m m i t t e e  ( I C E C ) , Commis-
of mu m i c r o w a v e  l i n k  cause m u l t i p a t h  s i o n  AZ of t he  I n t e r n a t i o n a l  I n s t i t c ~te
and scintillation f a d i n g .  Two radio of Refrigeration (LIR) , and le Centre
links n i t  ~6 Gil: and 110 Cl!: now operate de Recherches sur les Tr~ s Basses
b tween UCL and Imperial College across Temp eratures de Grenoble (CRTBT)
central London , and propagation measure- of the Centre National de Ia Recherches
ments are b e ing tnul n en to study the Scientifique , CNRS . Professor A.
variation of clear-air absorption and Lacaze , Director of CRTBT-CNRS , chaired
t he  e f f e c t s  of p r e c i p i t a t i o n  at  t h e s e  the local committee which did an ex-
f r e q u e n c i e s .  I n  a d d i t i o n  to the neces- ceilent job of organizing both the
sary in strument ation for measuring informa l and scientific portions of
meteorological parameters , a lig htwei ght the meeting. The program included
m i c r o w a v e  r ad io  r e f r a c t o m e t e r  has been p a r a l l e l  v i s i t s  one a f t e r n o o n  to ( 1)
designed tc make refractivity measure- the laboratories of Centre d ’Etudes
ments . An acoustic radar operating Nuc l ea i res de Gren ob l e , involved in
nit  1730 lIz produces data on the temper- special application s of physics and
ni ture structure of t i m e  f i r s t  --20 0 inn low t e m p e r a t u r e s , ( 2 )  the nearby lab-
of the atmosphere . oratories of L’Air Liqui nl e , Cent re

Under development at DCL is a d’Etudes cryo geniques de Sassenag ,
null-steering antenna array for a VHF (3) tI- c n oint French-German-Briti sh
mobile radio communication system . High Flux Beam reactor at the ln st itut
It is a four-element circular array Laue Langevin , and (4) the CNRS labora-
w i t h  i t s  associated feed circuitry torie s associated with high magnetic
that pro~ ides a near -omntni dir ctiona l fields as well as the CRTBT .
coverage in the hori zou ta l plane except The meeting consisted of seven
for a steerable nu ll with a controllable plenary talks (which were generally
width. The frequency range It 130-160 M h z .  a little lackluster) and about 150
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cont u ihute d pal-ers d i s tributed among During the Opening remarks Professor
thu -cc parallel sessions. The schedule Mendelssohn (Chairman of the ICEC )
was not tight , more than one informa l reviewed tine French connection w ith
di scussion session was organized Cryogenic Engineering since time
during the meeting, and there was late 19th century and Dr. M . ,\nn m u e:
t i m e  to c i s i t  t i e  l~ exh ibitions of (HR , Paris) outlined some recent
env og en i c equi pment in the adjoinin g un n u n or chan h e-s in t h e  l lR . Anqu ez
build i ng, “-\ l pexpo .” About 400 were mentioned ( h i t  Dr .  B. Bi rnin g ham
i n  i t t  e n n l n i n n  e~— le ss than one would expect I \}~~

-
~~, Boulder) has un p 1  r i c e d  Dr. E.

n~ i v e n  t h e -  si t and t h n  subject , hu t  il m inuuu me l (Los A l a m o s  St i n - n t  i f i c  L a h o r a —
the presum imnen date may exp lain the tory) as c h niir mn - a n c-f - e c t ion A . Corn-
decrease. It was c e nt a inly interesting missions Al Cr yo gc -n ios chaired by Pro-
to mutt e rd a conferc mn e in France with fessor 1.. Lounzusm aa (Helsinki) and
Lii i lish tine official language. However , -\-2 Cryceng ineering, chaired by Pro-
Frerch was used in the inf u-rm a l discus- lessor Mend el ssohm n have been nuer~ ed
si n n i - m  since only about 15% of those into Al ,2 with the recognition t h a t

m r  t n t  ding spoke mu l l ish as their first much of the fundamental researc h- in
language- -about three dozen Engli shmen cryogenics is m u l equa nel y covered by
m m d  t w o  d o z e - u  Ame r i c - i n s .  the USSR the iT conferences spon t ror m-d by the
- m r t i c i p m u m i t s , of  which tI. - r - e were a International lJni on of Pure- am tm App lied

J n n : e n  a n d  a h ;ul f , a p p e a r e d  w i t h o u t  Physics. Thoug h not publicly discu ssed
; n u e r -  c i s t t a t i m n n  arid gave six post— at this meetin g , one of the- h R ’ s
Ieadl i n c  pn iper on a wide range of difficulties is t h i r u t t h e  US c o n t u  ihu-
t o p i c s . T h i s  i s  a c h a ng e  from the tion must he laboriously collected

t n s n n n u l  i m i t e - c r u n teella tion of Russian from ‘- n urious sources rnm the r than being
conference contrib ut ions. a governmental cm nut rihution ri --n it is

An u ( i u - n n m l  f e ature of this Confer- with null other member countries.
ence n- mi s the specia lized discussion Dr. ‘1.S. MrAshan (Stanford t tniv e’r-
m t-n! i n ts -—n o t just site vi s its --held sity) reviewed tic- genermu l pro b lems
time week followin g nit various locations inn g u ri e - ut a tiona l radiation det e - oti on
in luro p e . i I u se -emma) I (less than 20 :un ~ i t i m e engineer ing a-tpec ts of t h e
un u t t i o i p i n n t s )  one—day fle e - r ings were plans for the m a g n e t i c a l l v - l e - v i t m t e d

n i -t m m fon nm - il art of l C i  Ct , hut were SO b -k g - mutuer conduc t ing antennae to
pc .n snm red in~ m - m m m u m i s s u m m n m  - \ l  , 2 of the he oper ated below 100 mK rut ~tanf crd

H R . On t he “ lm ) r l m l ~ t u i l l o t — m u m  t i n t -  con— and l o u i s i a n a  S t a t e  u n i v e r s i t y , lie
Cc rence w e - n - k  P n - m l e - - s o r  W ,  h e - u n :  held mmcii! l o n e d  t h a t  a low—noise x—h nm nd
“-,U

~’(rL ou n Ji u c t i uig ~Ir m ~~n et  lechno logy maser amp i u t i e r  u n d e r  devc  l o p m e n t  i t
f o r  Pu~ n e - n i mI t K m i r ls ru b ne und Ors . -t anfor el by R. Gifford may be the answ er

C’,. B o g n er  m i n d  1’. Pcncz>ns ki had  “ - loner- to the detect r problems .
cond ne t in ~ C a b l e s ” u t  S i e n m u e n s  i n  E r l m u n i - l’r o fc s s o r  F . E r i e  ( K y u s h u  U n i v e r -
ger m . I h e  n e x t  d a y  Pr .  C.  R n o n e a  c h a i  red s i  t y ,  P u k u i o } a )  d i s c u s s e d  t h e  s t a t m u s
“I  r i r g e  ‘-~u p e r c o n d u n c t  i n g  ‘~t n i e - r e t 5  and of thc- a p p l i o r i t i o n s  of the Josephson
( ; m ~~m ) g c n i c  E m i f  i n e e r i u n g  i n  ~ u m ~~1 e m u u Phys ics ” Effect - He outlined the vari m n n i - n
i t  - m i u l a >  mu tt ’ Profes sor A . C i t u o n  i -an  f a b r i c a t i o n s  of t h e s e  j u n c t i o n s  - t a - h
‘ S m i p e r e m n m u e t m y  i n  l i c e - t r o n  Op t i n n s . ” as the p o i n t  c o n t a c t  and t h i n  f i l m
in ~edne --m !nuv , Prm fes-sor 0, Klippin g techn i ques , and divided the devices

ho-Id “ lec hn i c n i l and Organizat ional into four categories . The fir - n t crite--
I n  n b  lems in C rvo ge- m ui-o s Centc-rs ” in gory depends on the vol tage-freq uencv
Ic r 1 in • [he sc J i -to mu ss ions will not converting abilit y , an d I r i e n i n e - n u t  ioned
Ic i n n n n t e n h in the Proceedings of ICEC6 , that since 1972 , win e-n the CC I .  recom-
whi ch us due t n  he published within mended us i ng this propert ’- ~t=(2e/h)\ ,

i s m n - o n t h s  Iv IPC cicn ce and Technology (2e/h) • -183 ,593 .0 GHz/V) as a voltage
i i - ss , i t t’ ., Cnn ildford , publishers standard , sever al countries have
o 1 - - 0 -  -8 . accepted it in place of the chemical

I n  t is n urtic le I w i l l  comment cell standau -d s. lie then gave a quick
on the I k n n l r~ talks and a coup le of review of ~he Superconducting Quantum
the con tr~ hut ed sess ionS . In a corn- Interfe re -u-ce Devices (SQUID) and their
minion m i r e  i - i c  I will report on my use as dc or rf-hiased circuits as

t - u s l t  to t h e -  C~ RS laboratories of v o ltm-ters , gradiometer s , geophysical
m .nt ’ ,m ~ hle- , t he contents of the ICECÔ graviometers , and magnetometers , and
— e s -n i n u u - s  on re f y i l t -ration bc-low 1 K in medical instrumentation. Most of
and a special discussion meeting on these devices are now available on
‘ i l m m t i o f l  refrigeration, the open market . I n c  d is cussed
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the u se of Josephson junctions as computer 42-K hel ium at 1 atm injected on-axis
element- where their characteristics-- would be supercr itica l (5.6 K and 18
f i s t  s w i t c h i n g  (less than 200 psec) n u t n )  when it reaches the rim . He pointed
a m i d  low power consumption (about out that in reality some sort of mlx~ dI , nnW/ c ni te - -b ia ve u clear p otential, flow will obtain. Dr . 1 .1, Sab rie
The- f u n m i l  c n i t c g o r y ,  the use of Josephson (1le ctricit ~ do France , Clamart) reviewed
j u n c t ions  is n o n - l i n e a r  i n d u c t o r , t h e  problems seen from thc- e l ectric m n l
has given r i s e  te rni -’ u i t ion detecti~ n industry ’s point-of-view , lie felt there
circuits w i t i  u sensitivity of l0~~ K/l i:, w o u l d  he a superconducting alternatnnn

Dr . P.R. I i c l e t t  (NBS , Boulder) of at least 100 MW in the French power
nee - ie w ed our (lack of) knowledge of grid by 1982 , hut the g o v e r n n n e n t ’ s
tie structural properties of materials decision will not he reached until
for low temperatures. This paper 1978-9 .
m i s  a guide to some obscure US reports -‘n large portion of the contributed
o u r  lot -t c-urm p e rm i tur t stiuctural proper- papers at this Conference in some way
ties and uIt - e rti sc d the NBS programs or otbi er pertained to fusion nesearch.
mim ic ’ new monogr mj mL s on the subject. For example , all seven papers prese n ted
He believe- s that it is time to 0 u i t  on cr ym pumping were rot iv nu ted by fusirn
i s - d u n m u i n g  that hig h temperatur e materials rn mu ctors. But I found the session on
mire the best for low temperature u t i l i -  cryogenic tian sun ission lines to he
: - u t i o n  and t h a t  p l a s t i c s - - r i n d  e s p e c i a l l y  f a s c i u n a t i t u ? - . I t  was very interesting
composites--are very useful r ut low that onl i - live t mu lk s were g i v e n  and
t e mper i tur e s. Fi cl ett pointed out only half of these involv e -el super-
t i l t  a p p r o p r ia t e  s t r u c t u r a l  q u a n t i t i e s  conductors. Pro fessor \ . K urti , who
w i t h u  wh i 1~~b to ch a rm uc ter i :e these aniso- re tired from Oxford last September ,

u m m p i c  m a t  e r i a l s  h a v e  not  y e t  b e -en  was  in  good f o r m  as t h u  provocmu r eur
d e f i n e d .  h l e  expressed tin e hope that for the well-attended sess im -n . T. Mmi tsui
t h t  f i t - i d  w o u l d  1w sufficiently mature reported on the work at -un it omo P1cc-
t i e  ~‘u i g u st  1 9 7  ( t h e  t i m e  of  t h e  corn - t r i c , O s a k a , on an  ac 5 0 0 - ky  l u ) - G W
!nincd C r v n a g e n i c  Engineering and Inter- super in su lated unit-const ruction rig id
national (ry gen ic ‘tn i t eri u i l s conferences lint- . Seve ral cables including ones
in Boulder) that such definitions could of Sb-Ti- r (Hitachi), V Ca (SF1),
he m- uade . Fickett , in an inforn nil Nb (CERL), and Nh 3Sn ( B ~~E )  were  i n v e s t  i-
s e s si o n , a l s o  r e c~~ewed t h e  “Structural g:uted and the losses were lowest at
‘ r !n c - r t  n e s  o f  S u per c o n du c t i n g  M a t e r i a l s ” 4.2 K for 60 liz for the Nb Snn conduc t-~r.

nu n-c t ing i e-centl v held m i t  Boulder . \
~atsu i indicated the in s u l u t i o n  is s t i l l

Professor 0. Fischer (University insufficient and w i l l  r e q u i r e  i m p r o v e -
n i Geneva) spoke on new hi g h - perfo n n uu in n g m en t  before a cryogenic envelope desi gn
sm ip er conducting rn a t e r i m u l s .  Supercon- is acce-ptahle.

~u u c t i n g  c r i t i c ; u l c u r r e n t s  m i n d  f i e l d s  I. Kirschen er (Roland I? ~tr~ s tJni-
m i n e  n n w  s u f f i c i e n t l y  h i g h  t h a t  it is versity , Budapes t) described test cables;
t i c -  s t r u c t u r a l  P z I r m u u l n e t C r s  of the mat e - one- 1— r n  l o n g  dc 1O — k V  S ‘fin ; a n t h e r
r m - i l s  that determine which cable can 2.5-rn long single-phase 100-k’.’ 100 MW;

n t -  n i - n e d .  \ - n e- r t h d - l e s s , t h e r e  a re  many  and a planned 2.5-rn-lon g ~-ph m i se 100
a~ Ill i cat i mi n s where t h e -  critical field MW cable which w i l l  use coolant flowing

m m m l cu r r c  n i t  n e e d  n m  he incre nused. throug h the conductor.
I ischer went on to outline the inter- F. Forsyth reviewe- d the progress
mi ut i o u l m i  I stat mm-  of th e- work on the and p1 anus of t h e  ac s u p e r c o n d u c t i n g
t c r u n rv  n ’o l -1 h d c n u n m  s u l f i d e s  and n i o b i u m -  c a b l e  at  Brookhaven N ational Laboratory .
m m l u i i n i n u u n m - g e n n n i e - n i u n n n  m n i n i t e - i ia ls . When The planned engineering model will be
h i g h  c r i t i ca l  c u i r e - i n t s  a t  t e m p e r a t u r e s  a 138-ky 100-rn section, For syth also
ire rtq u ired close to the critical outlined two superconducting design
t c f l n p e i I T L - r C , the- teinary rnolyhdenum studies which Brookhaven has made with
s ulfid e - s are very att lactive ; but Cryenco , Bould er. For a superconducting
t n i b r u c  m t i m m n m  w i l l  be difficult because alternative to the planned resistive
of th e -i n t r i t t l e  nature. 4.8-GW at 345-ky line from the reactor

Tw o invited talks were given corn- stations on Long Island , 42% , 28%
cernin g rotating electrical machinery and 7% of totr m l costs were for the
with superconducting windings. Professor cryogenic envelope , cable and refriger-
R,(. -e - ui lock (University of Southampton) ation , respectively. In the second
sketched tie tlernuodynamics of the design study , for the ll .0-GW 550-ky
l i i m i i d  helium coolant and the attendant (or unaybe 1300-ky) line from the planned
problems in such machinery . For example , Pennsylvania nuclear park , 28% , 48%
in a 1-rn-diameter 3600-rpm system , and 6% of the total costs were for
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the cryogenic envelope , cable , and ENVIRONMENTALre nigerat ion , respec ive y. n -

case the cable itself is gas-tig ht SCIENCE
and contains the coolant w ith a far-
end ex pander , heat-exchanger arrangement
which would require a refri gerator F O R E C I m S T I N G_ I N BIM E R N
about every 60 km.

Kuiti ’ s questions brought out The Norweg ian Meteorolog ical Inst i-
severa l interesting facts. Two thousand tote , housed in modern buildings , is
miles of cable of the present design locn :ted on the campus of the University
will store (not use--it’ s recycled) 10% n-f Oslo in Blindern. Dr. R . F j o r r c f t
of the helium that is supposed to his been the Instit ute Director for
he stored in the US Tip Top field the last 20 years. He is also an adjunct
(F. Forsyth). The refr igeration costs Professor at the Institute of Geophysics
will be about 7-1 /2% of the energy rut the University of Oslo. The main
transported , based upon the ItS e l ectri cmm l responsib i lity of the Instit u te is fore-
transmission companies accounting ca sting, which now includes not only
procedures (F. Forsyth). The necessary short-ran ge weather j redi ctions hut
“ mnsuranc e ” mmg niins t failure of a trans- also i~niv c -s wc l l for e cnns t ing and oil-
mission line required by transmission slick mo ve - nn emt s . An effort is curr ently
companies can add 50% to the capital unden wa y to infer the so-c~ l1ed “uis k
un n v & nm tm ent J. Dean , L A S I ) .  All agreed events ” (c- rtrem cs in rain or lack of
t h a t  the 3- -I GW mark is required i t , wind , waves , e t c . )  f r o m  c l i m a t m m l o g i c a l
he-fore a superconducting line is corn- rind s t a t i s t j c m u l data . This recen t di-
petitive with the present technology , i-e rsific a t i on in forecasting activities
as discussed at ICEC6. C. Bogner (Siemens is indic a tive of No rw —i y- ’s erer (-once
AG , Erlangen) commented that such a an oi l -pr m du nu in ug countr y , w it bu mo st
l i n e -  will not be a reality - in Europe of the oi l  fields b e i n g  1 o c n u t e ~ on the
mut t ii the year 2000. As he sees it , continental si— elf. The N o t w e g i m i n gove u mn-
t h i s  w i l l  allow time to learn about men t requires all oil drilling p I ;i t f orn rs
dielectrics and cl e ctuical breakdown , to collect and di s sc -nn ui na t c wni~ e , weather ,
\ t  t i e present time a conventional rind curr nit d:m t mi . The Institute is used
overhead transn uis sion line is still as a datnm hank for such info rnma t i o n.
about three times le sS expens iie- ; only There are many user -n of these- fon eca st s
when the transmission companies are includin g the general public , both
forced to go unde rg round will super - c iv u 1 and nil 1 t m  rv a\ i n it ion , m u w e ll
c o n d u c t i n g  l i n e s  be- seriously nus the- fish eric - s an ! a g r i c u l t m r m m l enter-
considered . prises. -\lso , d un t o  th e p r e -sence

K . Toscauno b~~n vo c e- n n ic Tech nol ogy, of numerous mo untn u ins and t h e  intensive
Waltham , MA) descri bed the inter csr tin u g use of hvdr m e l ectricit y, for ecrs ts in
c o n c e p t  of a cryogenic resistive lin - l nyd r onn- tec ro !ogy arc of p r i m e  i m p o r t m m u c e
cooled by liquefied natural gas (LNC) and a r e  c a r r i e - el o ut  by t h e  I n s t  i n - n e .
which itself is bein g transmitted t m The Institute is d i v i d e ’ into three
he burned or stored nit the destination nmn a in sections : Forec a stin g , Cl ima tolog y ,
of ti-e electrical power. One of the and Ilydr tncteoro logv which are sop-
di f h i c u l t i c - , with this concept is that ported by Dat i Processing, In -n t r um e nta-
1 — n; is required mostly in the winter tion and Rest-arch branches. Research
mont hs while electrical power is u sed is “appli c- mI” in the sense tb n m t  it is
mostly in the summer months . Toscano aimed at improvin g the Ins titute set-
d e s crib e - - I m m system with LNG punups every vices to u u s e u S .  Fjortoft , aside from
1 m km which tran sports 3000 A in 3-phase h i s  duties as d i r o cton , is group leader
and INC at tn .33 kg/sec . He has mathe- of the Rese arch Brm unch , althoug h as
mat iczll y modeled t h e systems based he t Id me , the group is quite inform a l
on u liquid nitrogen-cooled cable design and he doe- s net care too much fo’ the
he - - ‘ . Grancau (MIT), and investigated above-mentioned title. Work in - c u u r e ntl y
t i me behavior under various fault unnierway to learn more from short-time
condition s , series that are obtained for meteoro-

The Conference was closed wit h logical conditions prevailing on land
the announcement that ICEC7 would be or on the open sea. These aie sequences
held -1-7 ~Ju ly 117 8 at Imperi a l College , of observations that ane ta ke- n over
London. Professor l.P. Gardner of a period of time . Accordin1. to
Br i t i s h  O vge- n Corporat ion , Ltd., London , Ijortoft , en i’, ine er— are too impi~t ient ,
of the local committee is rcady to en- and time series spannin g five or ten
t e r t i i n  ideas for plenary talks. yenir s are in st ufu i c ie nt to pred ict risi
(l .A. Kitchens)
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eve -n t -n . Statistical simulations t h a t  u n i t  as still lying in the nurea of nuclear
attempt to extend these time series research with emphasis being placed
are now under investigation. This on power production. However , he fee ls
kind of information is used for desi gn that now other kinds of research , both
of oil platforms , dams , etc. For basic and applied , will be fostered.
example , the model for swell- and Busch sees the Establishment as becoming
wave-forecasts will be used with past a national laho n atory similar to Il ar w e l l
meteorological data to provide hindcast in the UK. The character of ti-e re-
information on sea state. This is search thrust in the future will depend ,
to he compared with statistical simula- at least in part , upon the Danish
tion of time series to understand Parliament’ s decision on whether or
how succes sfull y- such simulations not utility companies will  he allowed
C - in p r e dict risk ev ent -n . to build nuclear power plant s . The

Di- . It . Okiand is looking at ways issue is , if you will excuse the pun ,
of i n p r m v i n g  an operational 48-hour a hot one , and the environmentalist ’s
numerical we ther fe recastin g model. opposition to these plants has been
The open bo un d aries of this model very vociferous; yet Busch feels t h at
intr oduce some d ifficulties that are such opposition does rot represent the
no t vet resolved. Further , this more preponderance of Danish public opinion .
sophis ticated model , m u lthou gh u sin g There is even talk that Parliament mi ght
more comput e -u time , does not perfo rm settle the question by nnn e-:-ns c-f a public

prcci - i hl y better than the old opera- referendum , According to Busch , this
t uo n al one. I also discussed with might be a rather unfortun ate step ,
~~n , 1 . \ordo the I)EOt~1Cms of acid rain for the general public is not seuffi-
in ‘- o n w m v  and of long t inge transport cientl y knowle dg en h le to make such a
o f Sm ) ( l ~~\ ~( n — 4 : l 7 l ) .  The southern decision .
p n r t ~ f N o r w n ’ y  i s  exposed t o  the hi g h l y  B u s c h ’ s g r o u p  n u m b e r s  a b o u t  n i n e
u n n ’u s tri al i: ecl belt of Nm rthern Imuro hle , scientists hm ckem l b y some seven techni-
mind n o u u i t a i n s  found ou~ the west coast clan s; its re-search activities are rather
of ‘~o u m r i v compound  the pi-ob lem due v n r i -d ( m e e  below). Busch’ s justifica-
n o f o r m : m t i o n  of rain with w e t  deposition tion for trickling such div erse problems
on Nt) - I t  n u j m l )  i n s  t i n r m t  r search so lies in the- ye -tv small number of centers
f a r  hr ~s t o t  b eer able tc establish in Denmark tie - r iling with research in
g o - i t  ly e  p r o m - I  tha t SO2 acidity is meteorology . Ac c ordin g t -  h i m , “my-
b - a r t f u l  t -  f o r s t s .  \s f u n  a s  f i s i n  group cninn ot afford the l u x u ry  ef
p oj - n i  1 mm t u mn i s  c o n c e r n e d , t I o r e  a r e  t u c -m i t i nnm on I ~

- a I i m i t  c m  , nm r r o w  ml rca
prcba hl v simp le rennu -d i c-s like - p la c in g hut m u s t  strive to keep abreast in
l u n c - -mt on t - boulder s nenu r the waterfalls , :c e-~~e m m l  m i r e - a s  in  u m e t e - o r c l o g y . ’’ The
etc ., witi c i- mi ght coon ten m mct some of re -n n- r u r c h e-~~for t is divided into four
the harmful effe cts of decr’ nised p U mi n e - i s :  I h e  first , and by fan- the- one
i n  r i v e r s  and s t n e a m s . w b n e r e -  the l m i u m - c s t  effort is concent r:uted ,
(A .  B a r c i l o n )  d e n - I s  w i t h  studies of mi t nnuo sp h e r i c  b o u n d a r y

l a y e r s  o~~er  b o t h  t h e  g r n u n d  m i n d  the
Sen . i r i s  effor t includes theoretical
ant’ numeric a l studies in turbulence ,

‘li T i m m l b r l  JG\ I BI~~~~ L ) L N MA R K m s  well m i s  f i e l d  p m m - g r m m r n s  . S e v e r n m  1
- papers h n ve bee n published jointly with

In  t h e  1 m ~~t few we-eks , t i e A t o m i c  f a c u l t y  member s  f r o m  t h e  M e t c o r c  logy
l nu e’ u m v Commission Research lr~~t n i i  l i s h m e n t , I ) e p a r t n m n e n t  o f  P e n n s y l v m m n n i u N i a t e -  Ilni-
R i s /, Denma r~~, has st-en its name changed vcrsi t . The field pro~ rams are many ;
t o  Ees -n i rc h i .t nuhu lis h u n e nt , R i s d .  T h i s one was carried out as part of the Joint
r u ltenn m t i on n al so brings about a restruc- North Sea Wave Project (J)NSi% -\I’) in
tur in g, for now this l~stah li sh innvun t which a stri n g of instru u n nnc -nt - - was laid
js uun deu the Ministry- ~f Commerce , off the Island of Sylt , FR G , pri marily
w h i c h  d e a l s  w i t h u  energy - related matter - , for the purpose of sens in g tu i-hu lent
r- t i n  n than being, as it pr eviously flux e s in the first 20 m of the atrno-n-
was , under the ~ini s tr y of l:ducation , pheric boundary layer. in Denmar k , three
thus reflecting Denmark’ s concern for t o n  ers nmre set-up in a line norma l t o
energy remrou rces and research connected shore in the Roski lde Fjord (the Estab-
w i t h  e n e r g y .  l i s h n u i e n t  i s  on t h e  sho res  of t h a t  F j o r d )

I v isited Dr. N . Busch , head of in a region where the difference in
the net -orc- logy section , who sees he ight between land and sea is small.
the primary responsibilities of thi s At a different location , such hei ght
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tran s it ion was found t m n  h a v e  m s t r o n g  Thus , a l t h o u g h  stim ul I , and derivin g
effect upon the m i n d  pr n mfi l e down-treaun i t s  r e s e a r c h  f r o m  “ p r a c t i c n m l p r o b l e m s ,
f n m m  t h e  s h o r e .  B u s c h ’ s g r o u p  a p p e a r s  to  be actively

A side from this field program , invo l v e - m i in theoretical , numerical field
I w a s  shown the l~~0-m ins trumented re -n t- arch dealin g with , among other things ,
tcwer and the 50-rn i ortabl e - ” toW er atmospheric boundary l ruye - r flow— . It’ s
l oc i t  ed on I e g m  o m u u u l s  of t i r e  i — t r u l m l  i s b n  - c o n i t i c t  s w i t h  o t h e r  E u r o p e a n  a n d  (IS
ment. These p lu t f o r u m s  hnu se devices cen ters wor kjnm~ in the sa me field help
to rtro nd me t t- m r o l m u~i c m l  f ue l ds contin- ov e r c o m e  t h e  v e r y  s n a I l  n u m b e r  of l ) a n i s h
m u m u I S l v  on various time scales. It centers involved in the - sann e area and
i s  m o m  t h e s e  l a r g e  d a tm m sets t ? u m t  pro vide this gro up with the intellectual
one- c -u n select the- simple st meteorolo g- surroundings needed for such work.
i c i l  “events ’ for mat in c - u n m i t i c a l  mode 1in~ (A. Barcilon)
mind - m n alysis . One are- a of re s e muc h
uus i n u ~~ these datm m d e a l s  w i t h  c h a n g e s  __________________________________________
i n  h m - m m r~~ m r ~ - I r i c e r  f l o w  h i h m i v i o r  mi s  

IMATERIALStim e r m n m m h f l c s s  of t h e  u n d e r  l y i n g  s u r f a c e
c h a n g es  a h r u i m t h- , such  as Oe c u u u - s  when  _____________________________________________

~ i r ii o v e  s f r o m  I aund to  s c m . ~u i c i u  m m
~~t m ~~ iv  is u n d e rw a y  i n  -i join i t program
~ i t i -  Dr. E. Pe tersen (C epn t rt ue n ? ~ f - .\ I ) ! N F  ~h F \ I I. I R ( ;\  D h I \ [fl ~~I I N T  AT: - ~p i m e r i c  S c i e n c e s , O r e g o n  U n i v e r s i t y ) .

The sc-coui~ a re- ri of research deals —

w ith t i ne c o n u I u i l . m t i O f l  of cli n n nnuto l og i c a l  Two long-stan d ing Departtents of
dat - i and ti-e ma intenance of stations 

~b etill u i r cs- one at t h e  U ni v ersity ofm u d  n n s t n  m u m  n u t s  mis t - i f u r  such  p u r p o s e s . ‘ I r m n u c l e - s t e r , h - m u c u l t v  of Science , the other
I n  ~~ rt i t  il ar , ~~~~ i t  i o n  u n  ~~~

‘ ~ Im i c i n  m i t  t i n e  U n i  e-ers u t v o f  ~I n i n c h e s t e r -  I n - n t  i t u t e
u n t i l  recently m i s  the onl~ mn a z t u t -  o f  S c i e n c e  and  T e c h n o l o g y ,  have noinedS t m t i u i n o r t h of  8l0\ , in Green l rin nm ’ , f r  to he-conic nu most formidablehas  h e -en  c o n v e n  t e d  t o  m r  m m i i  o n u m t e u h  a c a d e m i c  g r o u p  i n  materials . The l ) e p a r t  -

s t a t  i m m l i . There mire no w f i v e -  m m m u t o r n a t c-i 
m e n t s  , in t h e i  r P u  e v i o u s  - n -~ - a r r m  t e  e x i s t  —

st  it ions in Gre en lmmnd m un d sor e t e u n  ence s , w e r e  c ha i  re d  b y- P m ~~. E d w i n  Sti rø t h i m  u s  i n  D e - n m m r k .  I n m t a  f n ; m t h e s e  M P h  mind Pn-of . K . ’~. E n t w i s t l e  ( b t \ I I S T ) ,
s t a t i o n - n  w i l l  he u sed  lot  s i t e  e t u l u -  r e n ~)c c t i v e l y ,  and t i me - -n e t w -  well-m t  1005 in the e-~ en ! t i m u t  nu d e - n r power  e s t n u hi l i s h e d  a c a d e n t n i c s  b r a v e  t - m ~~c -t b u m r  s een
s t u u m u e ~ ar e  c n ) u l s t n  a c t e d ,  t h e  n i ew g r o u p  e l ev e l o l)  ove r  t h e  f i r s tI h e  t h i r d  m u  c i  ot ~ rr s e m - r c h  -ic- - i s  v t -r u . T h e - v  a r e  b o t h  c h a i r i n g  t h e  n e ww i t h  the d e - % e l o p m m - u u !  of iii t m u - r m d o g i c a l  I n e p a r t n r e n t  coope- r m mti v c - lv , m iS i t  we re ,sensot s. Soum e- w i l l  be us. d for u - c u m t  u r i c a n d  -n m lc ceeding m u b m u  r n i h l v . T h e i r  wm nVob su v , t i o n s  in  t I u m m  t ou tn at ed -- t a t  l u n n u -  • it noux t he - m m duni i t t t-~ , hums been smoothedw - im i Ic o tI e rs fm II in t m m t i m e  C m i  I g o u  V 

-m - m t u t -% - l i mi t is a res  t i l t  of  p r o v  —u i o n  b u y
o f  So J b u i s t  i~~ u t c d  p u m m t m t y ~~e I n m i d u a r e -  

t h e  U n i v e r s i t y  of  nun  e s c e l l e n t  newto b e  mi~-e d  f o r  i e - - u - i r e h  p u r p o s e . .  
- huj d i n g  r i n d  mm c o n s i d e r a b l e  a m o u n t  c fI b e  l i s t  a it- n oh re-se au h t e . m t  S 

c . p i t  m l  e q u i  p a t - n t .  l i m e  ne t  r e s u l t  top r o b l e m s  of an m u l p l i e d  n a t u r e :  a i r  
‘ m t ~ i s  m st a ff of 1m m f a c u l t y  m i n d  a

I n m ~l b u t  i o n  st um m l ie s ; s it - v m l m u ~~t i on  s t u d e n t  body  of  ft . T h e r e  i r e  n u m e r o u sf o r  n u m c  1 e- i r I 1 mum t s ; gu s t I o :m d  i ns  of 
- s m i l n i - o r t e d  r e s e n i r t  h p r o gr a m s , and  t i m e

~ t n n u ~ tu1es i n w ~ nd; vibr a tions oh c s -h u n — f n m c i l i t j e s , e s p e c i a l l y  f o r  m a t e r i a l sI n  i c u l  ‘ ‘ hu i l d i u 4 -u ’ e t c .  t-ou exuim pl e- , ch ni r a cteri: mti on , are  o u t s t m m n n l i n g .Joint ~ uO )eCt w i t h  t ie rechn ical I sh ould like to present mm brief outlineU r i i v c r s n t v  ol Trondheiin in N o r w a y  d e a l t  o n  some of t h e  p ro grams .
~ i tb t i u c  motions of a s u s p e n d e d  hi idge Smith is engaged in theor t i e m ln i r u d n  i w m i d  for t - i r u g .  T h r e e — d i m e n s i o n a l  w o r k  on f r r n c t u r e ;  m o r e  r e - c e n t  ly  ire hm u swind m o m -  m m r e n n n e f l t s  were c~ r~~ied out been doing micromechanical modelinga t  v a n  u ous l o c a t i o n s , Sim ilar ~ueusure- to study plastic-f l ow concentr ation
ne -nu t s were  made a d j a c e n t  

- 
t mu a I i g h t h m u n m — c  and its effect en the fri i lure ofur n the h rmy ’ of Ilel goland in a join t : i r c , n l l o y  cladd in g . This work , whichp r o g r a n n i  w i t h  the ins t i t o t fUr %~asserh au , i • bein g done in collaboration w i t hU n u v e n - i t u  of K a u  I s r u h e , l- l’~G. In  t h e  the  US h I m  o t r i c al Power Research Insti-nea r  f u t u r e , B u s c h ’  s g r o u P  w i l l  m e a s u r e -  

t m t e -  is rd :mted to  I i  gin t -w a t  r I t  actorplume characteristics downw ind from ,, fuel-ru d re-search programs , Smith isa SO-rn  c h i m n e y  ml-  i n g  tht 50-m iorta hl e also c a rny i ng out a de t r mi led the- u mn et i ca l
t m w m  r wh ich w i l l  he installed , in turn , s t u d y  on the pos sibility of havingin f ive di f f er e nt Iocet~~n nns.
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p l a n e - s t r m i n  c m u m n m l ; i t  i v e  f r a c t u r e s  w h i c h  l i m i t - - t h e  h i g h d e g r e e  of d u c t  i l  i t y
inn  t h e  m E t e - n i c e  of  h o l e s  f o r m i n g  a h e a d  needed  to  m u le  t h u s  p i o c-e ss e o r i u o - r c i a l  l v
of the Im r opa ~:m t i n g  c r .m ch t i p s ,  lie feasible . The origin of t i e -  nm ~~u i l
is n t r m . b u i n g  d i slocation models mis applied fail ures , accordin !-, to Ridl e- y , i - n  t i n e
t c  f l o w  I n n n t m h u l i t v  i n  t w o — p h m u s e  u n i t e - — f o u r ,  - m t i O n  mn l y e - i l -- or c -u v i t  ic- -n , w h i c h
r u - m i s .  S m i t h , w i n o  u s  a r u  p r o d u c t i v e  upon  e l m n n u : m t  ion open i t m - h  e t e n t m u - m h l y
ru n t !  i m a g  n i t  i ye worker , seems to c m m r r y  l e r m m l  t m  l i i  l u r e - . I ii  is cmiv i t n t i o n  d i I ft- n s
on wi l l  gr e at ent h usi as m in spite of from one mate r i u l  t m m r n t i e - u  , but mcli
he mu l u — n - I nc e o I a cadre oh g i m i d m i m t e t- u nm II c rmp liea F - n  tm be mis  soc m m  t c-i W i t

s t r u~ k - t m t  s . t i e v o i m mnr m c fract ion of second phase
i n n t u s m s t l e  is less ac ti~ e in r u -seanch particles , mostly at grain boundaries.

t hmin in p r u - \ ious u- e- r u r S  due , in h u r t , T h u s , t h e  p r o t o t v h  e r u b y  s s s t e m ’  P i n — S n
i - u  h i s  c u i r r e  tnt d em m nn s h i p of t h e  f o u l  ty. shout -n no c m v i  tat i m nn , hut on the - intro—
n i n e  ill I t  I C5 t i i  S t  mm ~ i m  wbu u ch he i s duct i o n  of s I c- c- r— - to form t int hard ,
— r u n t - u s  i s i n g  i n v o l v e - s  t h e  resolution i n t e r n n m e t n u h l i c  c m n m u u b u m ) n u n n i \ g Sn — — c a v i t a t i o n

i u uc t ic s of (ui n i e -r—l ’ r e - s ton n I : m - n m c - s o c c u r s . i n  a d d m t i o t m  tm r i t — t e - t im p e l ature
i n n  m genci  \ l — 3 . S w t . t m u . -‘n r e - s e - a r c h  m e c b — a n i c a l  p r o p e r t i e s  s t u d i e s , R i d l e y
- n u d e - n t , I n m i u n  O r - m e n u m ul , i s  u n s u n g  e l e c —  is a l s o  e s r u ln i l l i n g  t I n e -  r o o m — t e n n p e r m i t u r e
t r m c j l  r e s - i s t u t i t -- , s c a n n i n g  d i f f e r e n t i - m i  m e c h a u n i c a l  p r o p e r t i e s  f o l l o c in l ;  S up e r -

- m t o r i  u n m e t  u s -  , and t m m .  - o r  u s s  i o n  e l e n  t r m m  u n i m  1 mm a t i c defo ram t ion. R i  d l  ey a n n u l  h i  5
nn r j c n s c o l u v  I - .  f u l i o u c  t h e  s e le c t  i c e  s t u d e n t s  h n m t - e S t u di e u i c o p i e r — b a s e  a!  i m u s
m e y e r s  n e - n m m f  :ores m m r n  t~ e u p — q e u e - n c h i n g  ( i / F -  h n - u s s  m i n d  - u / s  C u — : r i — \ i )  r i n d  mm ra nL e
of r i b  l o y t -  p r e v n u m n i - n l v  a~~c-d m m t  130 °C.  o f  s t e e l s .  On the- s mu t. C n t  o f  f e r r o u s

-ru n m - mt I V , mm rc cc- i su on si z e —  e f f e c t  m e t  r i b  lur-gy , Rid los - is sr i i ]  s u p e r  t- is inn
h s h o e  r u de - - t - , i . e • , the - v f e e l  p r  g r r m t m s  on p r e c  I p i t  r u t  i o n  in  W/ M o St  e u - I s  

*
h a t  :um u .e s i - c l out m ce-fl a i m  s i z e  w l b  mci  t i  s p e c i a l  r e f e r e n c e  to  t h e  r e b u t  i o n

d u s s - M v t -  m t  m g i ven r c s o h n m t u n n n  t .  m p e r n u - b e t w e e - n n  m i c r c s t r u c t m i r e  a n d  n n e c h n n m n i i c a l
t o u t  ( s u m  l 0 ~ C); a n t i  t o  d i s s o l v e  m o r e  p n o p c r t i e n c  and , t o u - C t i m e F  w i t h  Dr. G .W .

c- t e m p o  rm i  t l i r e  nl n ms  t 1-c - increased o r  nc r , he hr i s been i l ives  t i got i ng the
f e u r t l e r  s t i l l . rho c l a s s i c m u h r e v e r s i o n n  p a rtitioning k i n e t i c s  of alloy i n g  ele-
t e m p e r - l u r e  w o u n l e m  t i n  n he t h m m t  t t u m u p e - r —  n n e n t s  d u r i ng  t i n e  a u s t e n i t e - — t o — l m e - m r l i t c
m m i u r e  . m l . o v t  w h n c h  in o :e -n ies  m m r e  v i s  u h l e , t r r m n n n — l o r m at  m u — . The  m l  1 m ~ m t elements
m. C . ,  the coherent s u n l v n n ~~. T h u s  p ro t he n m in tl nmesti o n i i n c b n u m ~e N i , ‘-Il l , ( r , ‘n
15 comb) li t i t  & .1 du e  I - t u e  l i on  — mono t o n i c  and Si
nr m m i e  of m h e  r e - u  1 s t  u s  u t ~ c h a u n g u - -  w h i c h  i ) r .  G. W . l u - n  i n n e r , a 1 . c c t u r t - u , a n d
c d t - c u r  - - t h nun :-nnt m l :  m t ion and on f n i r t n u u - r l v  a p o s t  n r m i d u u m t e  r e s e a r ch e r  r u t
z t - ne r e - - n o l a n  io n~, T h u s  a p p r o a c h  m u m m y  C m i m h r i t l ge during that i n n - t  i t u t  i o n ’ s

hi. t e n t - nrc - ! i t u b l e  - h u n t -  t o  th in - co rn — e l e c t r o n  n i i c r o n e u m l u v  m e - v i r u s  , i s  nu n
- - r u n g  fi n i t n r e s -  01  t h e -  T t i t t ions. extre i-ue - l . m c t i v e -  f m m n c e  i n  t h e  l i e -pa r t -

m l t i n e -  p u - es . I t  I I  m I i S C 0 ~~ t i \  0 1 u n u i n u i e i  — m e - l i t  - P r c s i o n m s l v  w i tb i tine II ’l Dep ortment ,
‘n e - - toni Z unl n m -S l b  mt m is c ncct -rr cul in he- re-cogni :es tint- u~n em i t d i f l i c u l t i e s

b r . m n C n -  h umu s m n . ~ - n - m l e - d  to e u  m i s s  the Jil u m l i s b i  i n v o l v e - i i n  b r m n u g i n g  t i — c  t w o  m m - p r i n t -
C h - m t n u ~ l , nu e-n ts t e n e t  her , Lorimer , w i t h  talent

In a m mmc m l e ~~~~ I m c d  sc -in , m i m I  ut S t  le and gou nd w i  11 , has .m ss is ted in the muc -

i s  -- tmm I v tri g t i m e -  r u n t  e r n . m  I - t r e - ic  Se t — i n  comp 1 u slim e-nt of t I. i s  f t -rut . Fo i eu nm m p Ic
C u t  .1 — c h r i s  In S t e  n. 1 w i n  t S , s i  t i m  spec  u~ i I t b u m -  m e l d i n  of  the vmu s t elec t ron un i cro—
r ut t e n - I  i ciii t c I i u e- di st r n b u t  m m li of t m u - St-Op i C e g o  m i m e - n t  fr or m the two Dejn m m r~ —

s t r e s s  m . s i f m i n c t  l u n i  of i m . m u n n - n . l ie  m e n t s  w i t h  e m ( m u i j m m c n t  p u r c h a s e d  fu r  th i e
i S  i A l S i m  n u e ~~u u u t mu s t m u d m  o l  l oad  t r a i n s f e r  n e - u  b u i l d i n g ,  mus t , L o r m m e r r e c o g n i z e s ,

1 -  - m n  t h e -  h i  g in t l i t - .  m In- - t rc-ngth he - b rindled vet-v f.m i t- i r m nu . ’ dip [oma t d mm I b y .
r e - i n i f o r c  m u g  win e s in h ig h— ~nr e -ss um re It ru ppen u r s he is sn u cc e - echin g in nu ccom—
I mn ~~ . Inn - u - I  h e r  w i t  Ii ~i u m m  r he c t u  r e m  , p h i s h  i n -  t h u s - Ih e- electron me -ta I log—
u n  . I .11 . t r i v e t , i . u n t w i s t  I c  i s  s t u d y i n g  r ap h v  t~~~c u  lity is a we ll—equippped and
th u to- s om m m i i  nut- - i uni from A — — ’I g - S i  e’ t r e m e l v  w e - l l — c o o r d i u n a t e . I  o p e r m u t  i o n .
ml Ioys m i n i m  u ng se -but i on  t remitment in ihi s is es p e c  I a i l u  t r u e -  of the anal vt —

ui n m l  I m u n c  s ru- and  she’ t spec m m . ica I e l e c t  ron n u i c  r o scope  I ‘Pb- \—4 , wi t u ch
Dr. \ , m n n r  I n n  R id ley , a Sn u uuor L - c -  hm m- n bce -n in  ope rn i t ion fo r  f o n t -  s e a r s .

mu n e  r , has  a b u g  - te run r e - s ea  rch Il ron- m u - : The unit mor e recent l v  i nns been fit t ech
Ofl - m i  l i t  e. I .  r ur u u t ion a n d , in more with a Kevex energy d i ‘u l n t -r s iso nI et ector.
ni- - m i t  v e m m u n- , on s tnp crp l m - t u t - i ty . The great v c rsr m ti Ii Ic mind potent ii i
In tie b - i n t e r  case- , lie i s  i n t e r e s t e d  of t h i s  i n s t r u m e n t  c n n  be a p p r e c i a t e d
princ i pally in tine- fa i [uie mechanism by m m b r i e f  r e v i e w  of some of the projects
whi ch n i t t m n -. d u u i n g  supe r i lasti e flow which have been and I r e  currently bein g

c a r r i e - t i  Out .
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Directionally sol udified eutectic available in natural occurring minerals
~‘J-CuA u was investigated to determine based on this system makes it fertile
ml mm copper concentration-gradient for mu ch study. A range of transfor-
et i s t s  nea r t h e solid-liquid interface mation types and morpho log ies exist
of the a luminum-rich phase. Though in these cases: from spinoda l decompo-
no -euch gradient was detected , this sition to interestin g cellular products.
ecmtec t ic proved to be ideal for monitor- Also of great interest are the obser-
i n g  the effect of specimen thickness vat ions of defects which have long been
on the x-ray intensity ratios . Parti - studied by materials scientists hut
t i o n i n g  of a l l o y i n g  e l e m e n t s  in eutectoid which have received careful attention
steels , as discussed above , proved from geolog ists only recently. A fair
to he an excellent problem for E~fMA amount of work has been done on the
m n i a l vs is . Currently, two steels are a l kali feldspars , with Nm iA m S i~ Oc~ -

being investigated: !~e— O .8 w t . % C — ? J I l t . % S t  K \ t S i ~~O8 representing an e - x m e l l e n t
and ~~~~~~~ w ’ .~~C — 2 wt .~~- r - 2 w ’ % M n . e x a m p l e  of a sp inod r u l b v  decomposing
I n i t i a l  r e s u l t s  f o r  t h e  Si-containing minermul. Much of this very interesting
steel point to prefe rential silicon work has been reviewed recently by
p a r t i t i o n i n g  to  t h e  c a r b i d e  phase . Ch nmmpn e ss and Lorinner in a new vo l ume ,
R e s o lu t i o n  of  ti n e f r e q u e n t l y -  f i n e  E l e  ‘~~r - n  !4i r - . r - ’ u £n ‘- f f ’ r e r - c- 7~~~~
I mm e lla r spacing in these systems , edited i’~- hl .R. W ctn k e~ al. Sp r i n g e r -
howe s-er , i n t r o d u c e - s  d i f f i c u l t i e s .  \ e r l ~~g ,  l~) 7 6 .

\d~Ii tiona l work on steels , carried Further work with I ’f ’ tA w i l l  i nc l u de
out with Rid ley , is in progress. Temper- interface diffusion studies on oriented
ing of  6 ~~~~~~~~~~~~ wr ,%Cr— O .3 wt .~~V— O .3 w .%C hi-crystals. In addition , the large
tm m m m l  steel is b e i n g  studied with spe- range of cooperative programs in geology
c i u l  i n t e r e s t  i n  t h e  d i s t r i b u t i o n  w i t h i n  and p h y s i c a l  m e t r u l l u r g y ,  b o t h  o u t s i d e
‘-I , ~~~~~~~~ cmurbides of C r , Fe , W and and within the ljnivers itv , will he em-
I. . -t l co bein g studied wi th l ’N/e is phasized . - ‘nIso on the subject of earth
the marine alloy, C u-Ni-Cr. The mode science , Dr. 11. 1 . \xon , a Reader , is
of decomposition of quenched alloys continuing studies of lunar material
has bee n s t u d i e d  at Manchester , with (with Go ldstein of Lehi gh) and of
ne - search bein g c ;mrried out to determine meteorit e - - n. i i u e y , in  f a c t , h a v e  s t u d i e d

w t m ( - t h c r  t b e  i n i t i a l  r e a c t i o n  is *z; m noda l Apc ’ilo lunar sami nh’ ies .
or nucleation and growth. This work Dr. F.R . Sale , a lecturer , and
of g r a d u a t e  r e m e : m r c h  a s s i s t a n t  I S s p e c i a l i s t  on c h e m i c n u l m e t a l l u r g y , is

u r umu t d e r eo r was  o r i g i n a l l s  d i r e c t e d  p r o d u c i n g  an d  characteri zing f i n e
b - Pr. Pe t  e r  W i  1 k - s  before he left tu uin g s t  n intl m olvb-ul enu nir powder s , as
‘c. l o i n  t b - c  f a c u l t y  of  t i e  b jnive r si t v well mis tungsten alloys. Ihe tu m l m gm-t en
u - I W isconsin. an m umnu - he r-u on , in fact , riowder is he-i n 1 produced from
his t a m ed t ’ il k e - s as mu postdoctoral conv -u tio una l ly -crv st al l i z ed ant! freeze-

s m s t m tmt . - u r r e n t l v , b~ I’-t\ is h - i n g dried ammonium paratun g stm ut e - . The
u se - n i ‘ - - l- - t e r n n m n e  t h e  c o m p o s i t i o n s  p r o d u u t t s  are tine - n compared by thermo-
of the L u t e - n  c e l l u l a r  product. g m m u s i m e t n s -  in :u controlled h yd ro geni/w mt e r-

In t~~~- ( - m i r t h  s c i e n c e - -n , a field vm I m m r m m t n u m m - -l m b u ere . Smi l e is also st un v ut u g
in whi ch Lor umer b-as involved himself t h e  c h l o r i n a t i o n  ol oxide-s p in e - I ores
d eu d l u , iron me -teor it ies i r e he ing and refrn i ct m mries m u s i n g  a s t a t i c  bed
s f l m d i e - l  ~~- m  ~etc- mmn ne n m c~ el concentration re actor. He also has programs on vapor
i t  -‘/ i - o m i t - h a n  o s . T h u - u  w o r k  is  being ub e l n isi tion of carbides (e.g. , to  f a n - r n

c u i r r  i d  C m i I  u r n  col b r u t e - m u  i t  u o n  w i t h  ~ -~~2 ) • In other chemical met m l lurgv
P r e f e s s u m  .1 . Co l m I — t r i n  ri f h i h i g h U n i —  ~m u u ~ gr m iu tn s , Hayes i s  s t u d y i n g  t h e  t i n e - m m - u-
n c r - n  i t  - , wh o has  b e e n  s t m i d v  m um ; tb n c dv nn m m m i c p r o p e r t i es  of a r a n g e  of nag-
cm - mpo c  n I n ‘ n i  o t  n e - t n - - m u  I t ~-s lou some ne- i um a 1 loys  , a rid R .  -t . 1. S h e l t o n , a
time. 1-u t -th em on g ’ v o b o g s , Lorim er antI Reader , i s  d o i n g  aqueous c h l o r i n a t i o n
his w i f e , Dr. P.1 . t l b u m u n u h i r i e ’ c  the on r un he l i f e r o u m s  1 m i t e r  i t o  o m n  5. Shn.- l t o n
C e m l .- - F m  u l l v , b r i n e -  tnec i  u s i n g  T I I  i s  n i i s o  v a p o r — p l a t i n g  t i t m i n i u n i  by - t h e
and t ’ ! ’n  t u  s t u d y  u m t u r a l l y  occurrin g dec om n u I uu -~i t io n of volatile halide s.
m i l m i  rali . Tin e- s hate looked extensively It w as pos sible for me to n -C - I
n i t  ,- x sol n i t  ion inn s m If - i t - - - , with s i - e u  i i i  w i t h  on Iv a few of the 30 facu It
rn- Ic r emn ce to ;uvroxen e’s, bu m -n ed on corn - (I w m s  disappointe d at not hie -i ri -il ’le
I nn is u tions w i t i m u n  the system compose-c! t m  meet with Dr. P.1 . Evans , a spi- - i n u l i s t
ot the (oll owLui g end-members: on particulate materials and inter -lac es ,
‘i1:2S1 O~, - Cmu Y1 1:S i 2Og • C~ 1’~- si ; Og - si nice he was preparing for the an mmu ual

The r a n g e  of  t i e  l i n e s  s i n g l e - h a n d e d  A t l a n t i c  s a i l b o a t  u - n i c e - -
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the tIN flag was about to coeurageous lv in diameter , w i th a 0.SS m focal length.
cross the Atlantic... !) It was clear The specimen , sitt i ng r u t the focus ,
tb - m t  the new , joint Department i s  can receive 2 kM on a seu n n y  day . F u r
m Ut e and movin g. Wh at with the new such a m i r r o r , t h e  focal sjm mt is about
facilities and a certain visible mood 6 mm in diameter. A plane mirror , w h i c h ,
of excitement , there w i —  an air cf depending on the rmrrang em en t . , can follow
t h e  “good o l d  d a y — ” of  t e n  y c m m r s  ago- - t h e  sun , d i r e c t s  t h e  s u n l i g h t  to a para-
when , internationally, the growth curves boli c mirro r which focuses i t  o n t o  t h e
w e r e  pointing upwards. Such a mood is specimen chamber. The chambers range
r a r e  m m r m v w l r e r e  t h e s e  dm m y s . So it i s  f r o m  a s i m p l e  t m i b l e  to  a quartz double-
w n t h  g r e a t  p l e a s u r e  t h a t  I am reporting walled (water- cooled) c uu. tre n lbed atmos-
ti i s  v i s i t - - a n d  w i t h  a degree of phere unit for melting or v m m p o r i z a t i o n
m pt in-i s m. The developments at  Manchester st u m i n e s .

w - i l  warrant our continu in n g attention. The loc ation of Odeil l o is , of
(II. Herman) course , ideal , there bei ng some 3200

- hours of s u n l i n ; } u t  a n n u a l l y .  The
SO1 \R_I-tJRNACE S IN TIII PYRI ”m I I S  ge -on raph ica l i solat ion is u problem ,

b e -m t b e t w e e n  s k i i n g  and t h e  sun , o ne -
A h o t  dog can he coo’ed on the hears few comp laints. One m a n  m e n t i o n e d

c h e a p  w i t h  r i s m a l l  s o l a r  f u r u n a t e -  (a  t u me that ~ ic e lin us more than ~300 h o u r s
parabolic mirror) wbmich is av m iil m ibl e of sunlight , hu t t he h i gh level of wr i ter
a t  many- l o c a l  “ ui r ug ” s t u n r e s . Z i r c o n n a , m o i s t u m ~~ n n i a k u -s t h e  l o c a t i o n  n u n s u i t m u h i e
w i t h  a m e l t i n g  p o i n t  of  a b o u t  2 7 0 u ° C , f o r  a s o l - m r  l a b .  m ) n e  can ’t h a v e
c m u n  he melted in mm r iumitter c i  minutes eve r y t h i n g .
in m u ch the -name wr it- -for rub e-ut the I)r. M . Ducarroir is ins -u lvt - d main ls-
same price (long te rn c apitalizati on in c h e m ical s- r m p m u r deposition (CVI))
a n d  s m m l a r u e s  no t  c u n n n — i d e r e d ) .  I n  s t u d i e s  of  r e f r a c t o r y  c a r b i d e - s . The
thu soeuth we st of France , within the fi rst step in this work , according Iv-
s hmu du u ws of the Pyrenees , i - i  t h e  I ) u c a r j o j n  i s  the cmr e f u l  k - t m - u m i n a t i o n
lahora toir e des lhl t r a - R ~~fractaires of p h a s e -  e q u i l i b r i a in t i e  complex systems

n t  O d e i l l o . T h u s  (~ .R S - su p p o r t e d  l a h o -  w b m i c h  a r e  e m p l o y e d . 1-or e x n ~mp l e , in
ratory, unique i n  i t s  d e d i c u t  ion  t o  in  n u t t e m p t  to  o b t a i n  T i C  by CV!) tech-
the util i zation of solar energy for niq u - mn using ric~~, unethnnun e- and  h y d n c m
t h e  t r e m n n r m n n t  and  s t u d y  of r e f r a c t u u n y  ge -n , i t  i s  e s s e n t i a l  t m  u n d e r s t a n d
m a t e r i a l s , i s  d i r e - c t c - d  l v  P r .  ‘in n T i — C — I l — C t  e q u i l i b n r i m i . T h i s  i s  done
1-0’ S al elderly memb-r oI~ the- b rench hi .i p r o g r a m  of f r e e -  e n e r g y  n m i n i m i z n m t i o n
s ci ~~n t i f j c  c- i- - t a l , l i s h r n m - u n t  ant i  ml m a n  I fre -qeu,- nt l y t -gt-ther with w o rker — a!
wbuo is ‘-i ghly r cs 1me c te - I by h is staff ti-c C&-ntre d ’lnfor m ation tie
- i md the s tu d e n t s  who work at O d e i l l o .  T h e r m o d y n a m i q u i e  C l u i m i t n u e  ‘- f i r u ~~r . u i e  of

Tine ‘ urn lab ” ( m u  ~ermn u sed widely (renohle). These comp u t e r  c alcu i l mi tions
in the P—c ss) wa~ founded in t i m e  b i t e -  ke i n t o  a c c o u u n t t i n e  c u r n i t - n n s e d  p i m n i s e s
I~n~~l u ’ s ann l  hm u , since i t S  in m t  i n m t  iOn , together with their at I u r o p r i i t  fre e
g r o w n  i n  ound a cen t rm u 1 m i t i m l  f l u m e - l o u i s  e n e r g y  f u n c t  i o n s  a n d  t h e  st  a n d m u r j  h e a t s
-~a ;u s udm ar y solar furnace- n - . The- centra l of f o r m a t n m - i -. f o r  t h e  g i v e - u ,  c h e m i c i l
furnace , m um i mpressive len t of t c - t h n i n n l -  spe c  i l - S .  The det u u s  01 the procenbure
m g u  and l i i i m c  relat ions , represents are outl iuied in a recent p unb I u~~ ut ion ,
t h e -  logo of t h e  Laboratory. In r e a l i t y ,  ~ - ~ Z -

~ L~~OJ  Co “- ~~2 Z 8 - ) P ) : l t ’ S
howneser , for materials res -arch , th i s (197S).
mirror us far less import un t than It C hmm s also been su t n i e c t t - - t u i s
i t  m i g h t  a l u : m e a r - -  t h o u m g iu t h e  entire u~ m p r i c h .  tbucarroit m u m !  u~~ B e - r o a m - t i
f a hora t um i s h nmi l d i ng is n mctu all y b u i l t  (of the ’ Grenoble lab ) have e v m l m i t e d
around i t .  Rather , mu collect ion of pha— - e - u n n il l i h r i mm of the solid de pos it- A
webb-positioned anti  c l e v e r l y -  e n n t r o l l e d  f o r  R - (  -Il-Ct vapor system . In the
‘snt u u l l ”  p a r u l m o l m c  mirrors (at least case- of this system , as w i-Il as m m t h e - r c ,

a m e t e r  in  d m u u r n e t e r )  a r e  t h e  mn m i u i s t m u y s  an e l e c t r o n i c  b a l a n c e  i s  u s u - d  t i  1 - 1 1 0 w
of t h e  r e - s e a r c i m  p r o g r a m s .  I n  f a c t , t h e  k i ~~e t i c of form ation of the- soli d
a wide variet y of solar furnaces is p h r m s e s , by means of tim e - r n t c  mit which
available, Ihe - typ u t m u l w o rk -incur-i c- , mass changes. t n t add i t i on , mo de-rn te -~ h~howev er , con sists of i forirer German ni ques of ana l ysis are u i — n i t m  c h r i r a c -
WW IJ anti-aircraft searchlight (the t e r iz e the obt- uined cn n - ut lu ng — and solid
quality is ther t---and the li ri ce is specimens (s-rays , mi cropr ot -ue , electron
right -— i hope this doesn ’t - e t m u i t  a m i c r o s c o p y ) .  In t h e -  case of I i i ’ , a t t m
run on thm~ surplus searchlight market!). orientr ution-dependen ce of the- d e - j m m s i t e d
rhe avermuge parabolic mi n or is LS in f i l m  i s  m m s s o c i a t c d  w i t h  t h e  p a r t  m a l

3 l S
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~~~~~~ 01 TiC I and [ib ~~, and this lr m r~ c- iu m n ’u r m i u n s w e e l u i n m r  d u n  tu n u n - I f l u t t e n u n g
i s  b e i n g  s t u d i e d  t h r m n n n g b n o u i t  t h e  TiC the globule - s . lh~ r e - s t m l t  i n g  s~n e c - i m e n s
s i n g l e  ph ase d u u ut um m in. ! ) n m cmr roi r am id m u r t- flak y g i n i — - s e - s , wh uch are then ~tm mmI j e d

mu - uu ric e rs -u  rn nu b so developing mu p rogr nmm w i t  in di f fm~ r n  t nt i nil t h e - n  - m m  I - mn- i I s’s i in
on composite - c m n n h m d e s  formed in  8 l t i .  n ’ - u  I S  u rn - ’ i n f rn m re - u b :u h —n ’ t ; m t i o n  me m u n m ~~~.

n example , i n  t I e low vapor pressure Port m u t m m of t n  t i n  s m - r h  mu re c’Ot i e - coo fm c n mu -

tin g e , t h e y  m m ( u t m i n  t s - m u — p h a s e  s o l i d  t i s - c l y  n s i t l  t tm m e l m i b o r m t - n i r e  des Te r r e - s
e q u i l i b r i u m  of  T i C  + F i , mi nd  for higher Parc- -n , C\U’- (1 m - m t t e  \ u t  i m u n n u l de Ia
p m es s u i r e - —  of C II . , F i C  + C . Recherche Scme imr i f  j u 1 uc ) , a t  ‘P m I o n —

I m l  t h e  w o r k  on CV D i s  c a r r i e - u n B e l l e v m ~e,  C o n u t i u r t s  i n n s a l s o  ~i o , u c t r a n -
m m n !  i n  m o r n  m l  h u ~1 - m u  - ‘ u ( m  r u t u r e  fu rn nuc e- -- , sp i u n t  i o n  s t - u  m 

~~~ o f  n o n — s  ‘a i c) i m u u n m e - t  n i C
- i !  Duc nu r roi u - iii - - n - I  mm a v an e!’ m m n a n i m m m n  d e o c i d e  mm! t e m n i p e n  u ! m m r m ~~~~ m b o m t e

o -  u r c — i m m u g i n g  a n d  — o l r u r f u r n a c e s  2 u i f i b ° C . li e - b u s  thus h u e - m n m m !  Ic to find
In mi t hnm t ht’et u u s e - c! ye en ’ e f f u c t i vt - b y  ho i I i  t1 ( pm ) I n i l  - o f  this ox ide- s’ t em as

en  i l m i S  p r o g r u n n u . w e - l b  u- n  a r a n t e of r a r e — n - i r t h  ‘- n e - t m !
I ) u c : m r u o i r  i - u  j o v e - I s-ed , t o g e t h e r  sn -n m~ i m n e - u c n , t e - s .  Us i n g  t e -  s o b - m r  f u r n a c e ,

w i t  i n  I - S i b  n eum de , in  an i n t e r e s t  i ng  Co ot or e  s a n u i  h i  s w i  f e  ‘mit ne t t e  in se
p r o g r n u m  f o r  n a k u n n g bn ~~.i r m g e n  i n  mu t n - n —  s u n  t i n e - s i z e d  ant!  S I m u  ‘i e d  Cc -m O n  ( w h e r e -
St I C c  r m o c h em i  c m l  c - c  I c . N o r m a l l y ,  I n  Tm , ~b , , m n u m ~ L u ;  a n u - ~ P r i nO I in e r -
m o !  “ h i  mc! i c m n l ’ ’  tmy d r u m g e r u  gem ~e r m u t i o n  Ln = \ l -  nd l , n u )  - T h e y  h r u s - n  m n l s u u  f m m r m e ’
schemes ir is o lve five or six steps. m uu. ’ s t e - d i e d  tb- c c r y s t a l  - truc t u n re s oh
They, however , wo u mI ~i like t - m reduce the n~n -n t c’—u l n u t n t h m u n m u i n - n u m \ t ’  hronnate i t m d
tb e n u m b e r  of r e n m c - t i o f l s  1w e- o i n g  to v t l r i c  r n m r c - e a t ! tm n 5 e - A m i i i i ~~td e - 5 . From
h i l ’ t n c r  t en - m I n e - n  m t n r e - s — — m a t -  n t i m  s tun ! m a k i n g  n e w  e m m n p m m u m n i : , i m n t - l n m h i n u g  g l m u s s i -
For c t  m n -  p I c  , F e  u - 

- mu ii !. r m unu s n u b s  t m  nce~ , t c t i n e -  r t - lu i ~lv n. ;ut n mc mit 1
n1 m) :n~~1/2 02 o c c u r s  mt i b m- n it 22U () K , str nit !nl r u I  s tudies , Cout uures ’ crOuP

us m u u c h  ms close to t h e  tm n J m n n m m t u r e  e~ ce 1s . (h un-v u~~c - - s t e - u , m m n c _ 1 - n u m u n m
at the focus of a sol n m r in earl e . f ur n a c e s ant i h u g h  pow-er l m - ~ nin in mn-

i n n s  t I o - r m n m m l d e co mnu pu m - i i t i on rea c tuo n e x( m cninm ( n- t al Inn g r u n t  l i  n ut is u t -  o n !  —

I us  , m is hoped , v i e - i  u l S  z i n c  n e t  m m 1 st ant ’ i r ig c e m - -np Ic u - f  itunovat ion in re -
u n  - m f i n e  powder  f o r . The m e t m u l Jm o n - :d(- r , f u m u c t o r i e s  r e - n c - m i r t h .
i n  u s u t e r  V r m l m O n  m i t  u i p l n t o ! i r n at e l v  l 4~~u l K , - \ n o t h e r  p r o g r a m  w a s  s b iowtn to me-

m lb y ield :rO i i -  . I h e  m. f t  i c m  c -n c ’  u -  P .  T r m u  v e t - n c , w-i m o  has he-en s t - i  - c i  ng
f o r  t h i s  s c h e m e  is  c u r  r e - m n t I v t o o  l u - u - . , t 1 u - i r i te - n - ic ! ion of  n i t  - m m ‘ n w i th m o I • en
I it t h e  c h e n t u  i s !  r v  i s  i n t e r - u  S t  u m n ~ . mu I urn i n n or z i ru . m i ni m, li e - has b ce -n us in~
ft u s , t h r e e - , r e p r e s e n t s  m m s-n v of nu s jog a pr e- A srure chamber i t ~~ m m ! ’  1 i n .  wh n c - h
s o l m u  c n er g  to  nn ’ak e hyni r m e n  f o r  f n i e l 1 C m :  oxid e— can he’ mu- I ted, l in e otc 5en
syS t - - s. l 1 e ~ mir e - currt - n m t Iv e x a m i n i n g  mund n i t u m u cn pr e - u s m u r e —  are  c m - - n n t n n u l l m ’ u l e ,
‘in u - n m m - m ~~ m ; - t  a r id  m i r e  a l s o  c o n s i d e r i n g  m i n d  t h e  f - m r m s  o f  t h e  n i t  r i l e - n  t b u m i t

u m ~ r i m  - t o he mu se - c’ i n  t h e  p r o c e s s .  r m - - ~- u l t  m i r e  s t u d i e d .  i ’ h : u — e  nb i . I n i ~~- tie--
oh  c o u m r s c , t h e  b c - - c t  i c u  t m  t n ma k e  t n u  m e - u t i o n s , in thi s  pr u n e - rn--u , m1 u c u I I

b r u b r o g c n  is by d i r e c t  conver sion from m m s w i t l u  m n mitn irc - c ’ wo rk , p1 m~ m,n urn-
w i t  u n  v a l e - n- . Ut i s  i nm i s h e - n m n  n u t  t e m p t e d  po r ’  u t u t r n i l e  i n  th e- I ah oratorv .
a t Ot t e - i l l o . A stream of superhea ted C. B o t m n - ~ n u n —  t b n u ’  p l n i s m m u  i n u t u o n  t o r n ’

c t c , n m ’ m is in i tr u ndi uc t - ul timroug h a c r u c i b l e  at  O d e - i l l . . . lie a n d  h i s  g r u n m u ~ - m e t- ru
w h i c h is mt t h e  f o c u s  of  a p r r r n m i u o l i c  ~t m m nsi h le t oe t h e  u leSi g rn ant’ un i t l i ~~ni-
m i r e .  r — — m i m e d  a t  t i n t - s u n ,  l i n t -  e x i t  i n ~ t i nns of hi n du tem np e ra t iin. pl n m ma che-m-
n :ms us t i m e - u m u n u a l y : e ’ d  b u y  mass  s p e c t r o n - l s t r v  m i n d  p l i s n m nmi processing. The Lab-

- t m y -  a n d  t lie out  put  m e a s u r e d . The o m a  i - - c ’  t u n i s  d e v i s e d  a p 1 m s m a  11 ii id i :e - d —
i m y c l r o t u e n  c O f l c e m n t r u t  t o n  in  t h i n  vapor bc- mi n e - n c tot for 1 C m  p r o c t s s i t m g o f  - o i l e r —
w as  f o u n d  t i m  he 2—3% . The y i e l d  is r e f r . u c t m u u y -  p t u w u l e - r - n , They  have  c a r r i e d
low , i n t r i g u i n g  a n u m b i t  i n i e r i t s  s e r i o u s  ce -ut  studie s of tine - h e - m i t tran- u f e r between
c m n n m s i h , - u m t i o n n . iCe r otnl t i u u h ’  w a t e r — c o o l t - ’ w a l l  i n t l t h e

I . p _  ( :~~t m t u i -es i s  an a c t i v e -  i n n 1~ - p l a s m a  j e t .  T e m p e r a t u r e  t m u e m i - n m i rt- n r t- n u t
c m  m m i i , in! cr c - i  t e d main I u in race— ann! gnu s — f  1 un m ~ c o n t  ro 1 mi r e- of pa r n r m o u n t

m u t h  o x i d e s , l ie i s s t u ~F.- n m - - t i m e  C 1 I V  i —  i m p o r t m m n c e  i n  s u c h  i n V s t e t ’ u s , a n t i i n m u n u t
cochemic n u l pr uu in (r-rti e s of I n  m -  - \  m ’  a nd  h i s  g r o u p  h a v e  been o p t i m i z i n g  t h e - s e
a n d  Lo t) ~— C m m  0 g i m s —  l i k e  e m n m n j u - n I ’ i - h -  Imm m ra me ter s . T h e -v  have  a l s o  b u i l t  r end
(where in — tm , Ce- , Pu - , Nd , ‘~ m ni , Eu , mire- s t u m - t c tng tIm e - c b u m n r n c t e r i s t i c s  of
Cd , Tb), fn ruu n-d by splat-cooling tin e three-phase p l n ms nn n u arc generators. I
mol ten materials. () i m t i u m m u s l y ,  m e l tin g w nm s shown an i n ntere s tin g nit rn n gen arc
us dun n -  w i t h  the sun , a u u d , in  f m u c t , g e n e r a t o r  w i t h  t h m n u - u ’ s y u ’ -m ’me t n i c electrodes ,
the stuff melts like butter , The ti e - si gne d tu-  o p e r a t e  a t  2~~u i kM fo r  one
sp l m u t t i n g  des i c e  is v e r y  d r a m a t i c , mm h o u r .  Bonet also di scussed a c l e v e r
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p lusma device n m t i b i : i n g  a re-fr a ctor y held the 2ème- (u nl io d l ue et ices A p p l i -
ox  m ~i e cat h i n t  I t  f m  m u  fun tan n i n e -  , u r m  ox  m d i  i ru g  i n  t i o n  (the Sc-con 1 lot e m a t  i on a  I Co Ibo-
pl .m - n m n m . The u n i t I si w u s e - s  :urconua qu ium on Sp m: tt e r i t mn ~ m i n i  i ts \~mp 1 ica -
s t  nub  u Ii Ze -ul w n  t I n  ca 1 c i l i u m  - T h i  s system , t ions) CI P ‘6 , n u t  t C u  I n s t  i t  - m l
u d n u c h  a- t i r m i i i  5e ’ r~- S , has gr e -nut itr u j c - e m - c i t a i r e  de Tn-e -bi no l~~g ie  of  the
p romi se. t i n i v e r n i t ~ de Nic e- . The mee ting was

The p rog r I n n  - t i m !  I c u ~~ i t  i t d e -  m 1 in sponso ru. d h i  the F re- much ‘-tin i - A t  r i es of
were of hi gh c a l i b e r , ari d t In e po s s ih i l - lui dustr y run - i C o m m e r c e - , In ter i or , n , n h
i~~ie s  n e - n u l e r u d rue- s I t e - I t  l y  d i z z y - — b n l m u u i t i o n .  \ c - m m r l y  51) p m u p e r s  w e r e  p r e
or p erte -ip— i t  w a n - t h e  t h i n n e s s  of sent m d  duri ng t h u  four-div meetin g ,
t I m ,  air u t 1 n O S e -  n I t  i t  m i m i c s .  Tin e- n- c r- n i h  lv ha i f  o f  w h i c h  w e - r e  i n  C r  I i  sh
t u chni m i c i e s , w hich mire sunnn l n le I- m it m u l t ! m m m C b m there we-re on hi a dozen Brit i s h
h i g h l y  t - f f e c t  m v t - , e mmu m Ic - m u l  to new p1m m - n  m’n nrte ric m n n i m pre sen t . In or h er to
r u - - n e - a r c h  r u n r m n r s - - t m m  t h u - u  o f  us m~v n m i m I  m a n y  p a r a l l e l  s e s s i o n s , t h u - r e  w n i s
in \ r i z o n m n  m r  t i m e  S a h a r a  or  t h e -  N e - u r e - v , a p o s t e r  s e s s i o n  w i t h  mm n u t  contri-

The pos s i h i l i t  ies mire- Iltuni te- - I h u t  m e - n u n , n e u r l c - h m u l f  n i  which sc-re also
onl y m u  onc - ’s m n n u g u n m u t n - - i n  - m i t n d  by  in F n i u b i - n h .  O n- c t of the po ten contri —

the w ea llnt -r . (C . ile rmm m n) h u m ions concerned equipment or thin film
m p l m l  m e a t  i o n s , t m t m i c s  c-cry suitable for

t I n  i s  t y p e  of  p r e s c n t m u t i o n .  T h i n - -c of
sI ’UT-rl F~ I N C  I N  I - R H .C I I  us who him  I d i  f f i c r m i t i e ’  w i  t l  spo ~~’ - ’ n

- F r e - t n : C were y e- ry app r e c i  n i l  i ye of t lue
I hope rc m d e r s  of ii- ~\ t i m  n o t  m i s -  or m~ m n i z i uug committee ’s (e speciall y

led I-ny  t I n e  t i t l e  of I i  is mrt id e . Ce-r- t I n  t of he . P. Pu Ieur liC I F r m u m n c e b
t m i n l n -  m u l l  - m t n r i a l s  s c i e n t i s t - - -c h i m u m i l d  concern mi t n I  t r a osl.uti on of qu e s t i - n u i s

~t n u w  l i t !  Sn r l - n - e - p bu John lb uu ’ mn ms on min I u n — u s e - c s , (V c- s e - r e  m i l s o  h n m ~u I m v  t o  l i i i
iced the t e ric  ‘ - c l -  I - m t  t u r n  n e - , ’ win i ch t I n - m the French p n u t u er s o I l - n  f- m i  low e -ti
i s  s n . m n t m c n n u u u m u s  s m l m , ‘‘ s - m i t  t e r m :, ’’ t o  c-e n t i m  r! written sunnn’mmmnies w - bm ich
des~ rihe t h e  p r o c e s s  of  f i l m  - -p o s  it ion h ml  bc - c - n su p in i i e - i  m u t  t h e  b e g i n n i n g  of
of t l nc- c a t i - ide - in n a t e - n ub  in mu chn m mher tin e m e e t i n g .  N e - c e - u t h c - l e s s , t h e  i n n -
c o n n ’. u m n l n g  u In n s j u res — c um e e- p ln us n’n mi of m i n e -  h m m r r i e r , t l u~ 1 ak e - f  C m u m m o n  h u u n m s i n . m
g u s  s r i !  e - c  : to a h u e - in I n  v o l t u ( e - .  f - m n  t I n e  m e e t i n g ,  t h e  N i c e -  h e - m u c h , the-
I ’  i s  - I - -

- 
i t  f u l  t h a t  he USe-cl it to Canines !ilm Fe -- t i s ’ni~~, nunn. [ - nt h ’ n l m 31

It se r i he- his Stint ‘ S ( ~ i n  Ceo r e - c  P . ml! t i m t i o n s  c n m r  t n t i i  t e senc i -u I m ind
I b m o z u s e i n )  r a pid t , u b l t -  c o n u c e - e — - m t i o n  u ni forn’ u al scie nt Vic j n ’ c - n n I c ! i o n S  ml ru minm ~
i n u r i n g  t o r n  n i g e  t l mu! y e m m r — — S i r  George tint- 2 1 1  at t enu ~e-e- s, w

r~n cb mu t e —he ni — m u
-- m t c  m i  r e - m v  ~u m l  thoug h he nn ru c h a s -c  c o i l - m t  c - m i  I h c t ~~- f i  t i n  o f  Sc i cr !  i f u e
d in e  so a b o u t  l S I n S .  W i n - m t  i s  I e s ~ c o l  I m m i n i l .
w e - i k n o w n  i s  t ha l tine - u t - - ic Jm ro ce - -. \ssoc j m t n  d w i t h  ‘ 1 ie cuinif erence n t i s

n h  s p u t t e r  i n n -  o r  “cm t h m m m t i c d i s n n n m e g r m u t i o r m ’ m m mi e e h r h i t  i o n  h t  som - um n , u — i ~~~i a I  b i t - - m s
w e - u  clear t - 1 . -u t  m u r k  ev e -rn c- ru n l i t - n , in c-f cnm c m m m u m ’ m  m n n d  t h i n — f i l m  u l c p o s i ’ u o n  e~~,Up -
I He h e - 1 i e~ c d  t i n t ! tire - cml t h o d  u c men !  . ~fnun - of t i-- c- i n  st-u I a c m , i.e mc ’ of con’ -

: u ’ t - r i a l  sm ’ s p u b s - c - r i :ed i n ~~ m u i - t i _  l i l t - t m -  s~~ste rns fon t l ~ m c o n - -na n u e m u b  p - u
ci e m— of m l omi c d i mn -m - n n in i on ,u i i  ej c c-ti m i m i c  t ion of t I -  in f t l m ’ t m  , r e f l e c t  i n . - -  t - e
- u -  a re - s i l t  of t h e  u ’ u o m u m e m l u m  I c e - i - I c r  tn u c t  t i n t  a h - - m m t  one _ t u n m rm l of  t h e

m u m- i l I m m m i mr d un i ; e - nm~ i o n n . m t  t e - n i e - e n c  we-re ernip lo vc i m i  connmc rc i i i
E v e  m m  co t - m u ’ mc- r e - i  m i  i r u t e r  en  t i n  t l n n S  ii r n —  . F r h n t i m s  t h e  m o - u t  i m p r e s s  i ‘. e  01

l u t eec ’ 5 i s . ’ n m u - 4 — — ~~e - s 1 u - n n I  l i e - c t  tic the-se u- the new m m !  n u n n  i c - s tiepo i ’ i o n
w m u s  u s i n g  ic  S l m u m t t e - r n r n e -  I n  p l r m c t -  mi ‘ V s t u 9 m n s  m m m m n n m b n m - c l m m e c m t  mv : 1 e - c t  m ’ c’ch
un u fo im con i mi c t r ve c- m u t i n g  on t h e  wni n H u n t - u  C l m n r n m , H ull t o r r n l i i .  l in e - re- -
I,dj phone mast e r in 1928 . l~h mmt I s ma i n~ler of t I n e- i b m  i h i t  s i . e - n e  on -cur I u~
n i - s  i s  t i n e -  g r u n s i n g  i r - t u - re- -’ t i n  s u r - fn , c e  m t m m m l y s i s  t e - c h i n u m j n u u - in , m i s c e - l 1 u n m e m m m u - ~ s a c u u m

u t n d  p 1 -i u i m c 5 i c s ~ aui m u c del erm i ting i- m i u u p u n r e r n t , m m i i i f m m — t  c r v o p m l m p s . \ m n
c om u ne - r ’. m nu l use of t b  in fu rs; and ac e - u n n u r n m n o n m -  d r v m d m m m m m m  (31) ,m) ifl I i t e u - -- ’sec
s T u i  t e ring wh u c -h  -u l b s -  a I most any of - t  i r at li i — r or r u , m a n n mi c - t u n e  I by
soul-cl ) un i t - u  al t m n bu t - r e liably Ph vsi u mn ~ ca , i-u u c l m n v , r i nd  i f l C O e I i O  1 i r n a

d e p O S i t e d  Cufl m l m o s t  m u m y  m m t l u u - u  nu mb— u C i n i l i p - c  N 2 I n  c r v m u g e - n i e u m m t o r , wmi s de-
s! ra ’  e )  m a t e - u - u  a l  wh u be  m i n i  i n !  a i n  mu g the scribe -ui by J. Cle tgeot in n a d on u t r n h i m !
source st o l  c h i  o m n - t  r y  , i i  des i r ed , and t ,u 1k.
-ro n iding g e - r u m - u - a l l y  g r e - r n - n n m u l i n e - s i o n  ‘- c - s  e r r u l o f  t h e -  e i g h u t  l e n i n  t m l k - .

t han o t h i - i  f u l m - d e -~ m u u s m t i n g  p r o c e s s e s,  were- si g nificant . One of t I n - m o s t
I n  m i d — ’ i i t  t h e -  F r e n c h  \ m t m i u u t n n  So— I r u n m u l m m n m e ’ n t a l  s - m i s  ~j~ e-fl hi I)r. -\ . P i c a n d

c - l et y- , S n c  i ~ t (~ m i m e - a  i se d u n  t i m 1  P ( S l y )  , I i ab o t n t  t a i re du’ Jim i .~ m i t -  du - - P1 :i sma in
t I n  i s  e u - -i i to l’ ni m is ‘ ‘-u m m u l  ni r s n m V  ) .
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R e - a c t  i ye -~ m m m t t e r n  ng , u - e - , spun U r i m n g  tie cont r ubuted knowled geabl y at tIme
in m g a s  u t l i c h n  r e -~~c t m A  w i t h  t i m e -  s l u mittere l “debate session ” (question period ) on
mate-rim! u —  i t  m ovt - -u throu~,h the plasma th e- app lication of i o n - b o m b a r d m e n t
ou as it r e s i d e - s  on t i m -  sn u h st r-a t e , techni ques and presented a plenar y talk
is p- - o r b  v ai m - Ic r n. t u - m ini , and Ri c u r d ’ s on the cit i i i  :mn tion of ion beams for

5 m m n i ~ an m t  t c n n - u t  tO p m v t ’ the s ~ e t c h i n g  and  film deposition, lie de—
I . .  ~ h u t  I i  u n d e n - i t u r u d  m u g ,  li t - di n’ e mu m ss e - d ncr ihed the p l a — i m n u t  rons , m a n n u e t r o n s
t I n t -  t h e -o n e t i t  m l m ls l n c - c I -— of r c m uc t i onus m ind  the i on  source des igned by L . G.
in ;u las ms w u tb n  nunmuber densities similar Finkeistein (Bell Laho u m m t m n m u c - s , - ‘ellen-
!- t h o s e  c u i g u u n m r m t c r e - n i  i n n  s i u u i t t e - n i n i g .  t o w n , P 1 )  i n  some d c - t n u i 1. Weissmante l
I h e  c - r e n t  j . . j n  m i nd  n u n r m i h n  l i t  ion of ext i ted su ir ve - y n’ I Ih e  s p a c e - c h a r g e  e f f e c t s  and
u t o m s , suc h m s  - ‘er , m i n d  m o l e - c- r u l e s , s u c h  t I e  p h e n o m e n o n  of t h e -  fo rmation of
u - i  N , CO , an nu l CII , u s  g o s e r n c d  F microscopic cones ann the specimen surf ic e
c-I c c - I ron - u c ol l isions ( t i l e -  I n r m n c I m mu l by ion-etching, hit pres enteu l his work
c n c — n m t i o n m e - c h n u n i s m ) , c o l l i s i o n s  w i t h  on d e p o s u t i n g a Si  5 m , f i l m  u s i n g  d u a l
excit e - c i n  t r a m , l o sse s  d u e  f u ~u -I Ifusion , beam deposi tion , one- beam of Si and
. m m n d t i m e -  c o f l — - e r v u I  i o n  of the nummm h er the o t h e r  of N . T h i s  w o r k  i — c  d e s c m i h e - c l
of p r i n t  i d es of each chemical species . in C. Wei s su n ur u n nte i , Thf ~- So ’f  I Fil ”a
m i  t i n  m g u  a - i ;  on t h t - m— e processi s , R u e - u  rd 32 , 11 ( l ) ’ F )  . F i m e -  q u e s t  i o n  m u t h e
m o v e d  or-. t m  c o n s  id e  r t h e  t i n n s  f e r  o f  m - c h m i n i  sm o f  i o n — p i n  t in st was mmi i sed
I . e - I l  l o n i : a t u o n  and excit a tion , and and  d i s c u s s e d . P e r h a p s  W c - i s - n n m u n t e l ’ s
pro v ided a t mmi n ul at m o n  o f  t l n c -  c x j  c - r i -  ne w i o n - s o u r c e -  w h i c h  c o n t r o l s  t h e  ion
mn n ,- n t m m l l v  dc- tern m e d  r e - n u c t  ion  m u t e s  c - c u r r e n t  and  e n e r g y  i r i d e p e n d e n m t l y  m a y ,
f u n  C , ‘. ,0-m . , nu u m l 1 1 0  f o r  (1 )  c h a r g e  i n  t i m e , p r o v i d e  some of t h e  a n n c n s t ’r s .

rm mn n — fe i - fr e n nnn -‘mn ’ , (2) excitr ution t rans- Professor C : . K . Wchnen (Electrical
I c r  f o r  t h e  ‘en (51 2, transition. lie Eng ineering Depar tment , Uni y cm s i t m  of

e n n u i c I w i t h  m n i l l u - u t r n m t ion of the cisc ‘ti nnesot m ) gnu s-c the i n i t i a l  p i e n m u r y
u f  t l m u m -  tab le. C h m u - e-  t r a n s f e r  n u ; m j m t - a r s  t m l k , “S p u t t e r i n g  of M u l t i c o n n p o n - - n t
t o  dc rmi un atc- m a I!  - m u n I p o s s i b l y  so i n  ~t n m 1 e r i n n 1 s , ” t I e  p o i n t e d  out  t h a t

- , h u t  fe: r (1 e x t  i t  m t  ion  t r a m s f e n  a l t  b oug h we k n o w  a good d e a l  abou t t he
I n i  m u 1  I n  1 1  A r  ( n l u  

- 
m j )  t r u n s  i t  i on  h a s  I c  spu t  t c r i n g  p rocc-ss , t h e - r e  a r e

m l ; - p e -  m t o  d o m m n m a t e  . s e v e r a l  v e r y  f u n d a m e m m t a l  o b s e r v a t  ion S
D r .  E .  K m u  (111 51 , N rm n lost - ) nuls o t h t  b u s t ’  n o t  been  C X ~ l a m ed , such as ,

sp0~~e- on p i n i s n u r m  chc- n n i m 4 u l  reni c- tions , w h y  t h e  s p u t t e r i n g  t h r e s h o l d — e n e r g ies
in n m e t  i c - ui - m r po lymerization. lie re- a n n- independent of tine s~m c m t t e r i n g  gas
vie s ed t I m e -  i n d u s t  u u m l  u n - n c - s of p l a — n i i m m m u m  mas s  an t i  g e n e r a l l y  f o u r  t i m e s  t h e
p o l e - - u n - n i z a t  n o n  m t i I p r e s e n t e . I  mm l u r g e  t m r g n - t  s i n u m l i m l t i o n _ t e - n m u u i t u r e , n m n d
a m o - i m i l  of u ’ t i u l i t n m t  i c - c -  i n f o r m - m t  i o n  on wh s- t h e -  u v e - r u n - e -  v e l o c i t —  of s p u t t e r e d
c r o s s -  I m u i k e d  m i nd n n u m r u  c r o s n - — 1 u n ~~u - I p n u l y > 20 m t o m s  l i e s  i n  t C . - narrow i - u a u i m l

m e rs; time a n alytic s ; e c t r i m — c o p u c  t m - h -  b e t w e e n  4 and  8 x iO~ c m/ s e c . We- h n e r
n i m j u e - s c u r r e n t l y  u i - j u l  i c m h l e  t o  p o l y r u - e - r i c  spo~~. on m I n e  fo r m a t  i n n  i n  a l u m i n u m .
I i  Im s  , m od t h e  ru Ic 01 v . m  ne - m n — chemical A pp m r e n ! lv , c o n e  f o n t  m i t  i o n  i s  St r on g l y
s~~c-cIe - S s u c h u s  CI ~~ , C F , lIE , mi nd d e Iu e f i~l m - n t  On i m p n n m i t i e s  a n n l  t h e -  cones
I I , m -  w e - I l  u S  n h - !  I - , c l ectrm m nn- u , I nn d i f i  h u e  r e -mo n - ed  bu s h m - n t n b ’ n . m u l m e m n t w i t h

n n - n j - i r u t - e -  ions n o  t h e  I - o l v t - u. -r i : m l t m o r n , e i t h e r  0 -  or N - rhe c o u n t - s do n m - u t  form
f m y  sc-n i t i n c - c r  the r i-i - ic - m i s fon time- l u - I when ‘he t u r  c - I is w e  11 co o l e . l , p OS Si -
ul r e lur odnic tb l e- q u u  I i t  a m  m e I m m i o r - -  m ‘ I o n  b I n  du e - t o  s n u l n I i c-s s e - u i  s u n  i m u c  e nmu g r a t  i on .
am t h e  sub i c u t  i n n  d e s c r u h e 5 h  b u s  e e l -er u l i e  not e~ that t i n e -  cones never extend
n e -n t  a 1 so r w it h 1 - C. l’ m m  t 0 cu b !  m m  n F m - i  t he om - i g i n m  I surface for low gas
re I n  ~h l  t -  d m 1  - m - I - t m  m r  guued t a I u t p r c s S  i n  c- - - and  low v o l t a g e s .  st - h o e r
i s impoi t u n  I ‘ c I c t . r r n  inc th t- r e -  u m l e n c e  t h u - n  r e v i e w e d  t h e  u se o f s j u n i t t e n i n g

jut e of the- g m  - - in - 
- u - S t  1 0 m m  u c - u n  ml e I n - a s  an  a n n  I s - t i c - a l  t u ) O l  a n d  presented

u n u u b  ‘0 nm c u u n m u u t  t o m the’ r u . !  t i n t t  t i e -  s e s - e r m i  e m - m m nn l u les from his depth—profile
ci nem m e - n i l c - n m  55 - n - c t ions mu c- Ia rIes t i nve~ t n m m !  ions of the components in
i n  t h e -  u . ini  e- of 1 0 - 2 0  c-V . This sugge sts com- m j u m  n e - i n k and metallic alloys in an
‘ l i n t ’  m l  n e l i - c t  r ic  t i c - I d  cit - — t r i h u t  i o n , l j u j m m l  r u t  us i n i -orporat ing a spot t n  r
eslec i a l l y  in tint low v oi t ru s~ - range , ie - j os m m m i i , a c p u t er c l e a n e r , a n d  an
- h - t e n m i r m c - s  t h e  . m e - m i s t  u s  n , n n d  t i n c -  - ‘e nu g e m s p e - c t r m m n m u e - t e - u  - I n  t h i s  c - c - r i -  c l e n t r
c-po si t i u nmu r i t e s , revi ew of the suih je- c~~, he also gave

Ce- n t.u n niy one- oh the mom --! ItI l y e- oni- example of a “knock-in ” process .
i m t n t ipan t i t  the cOfl i c r c nc-c wm u- - Wine -n a di l u te ‘egAt all oy i - n s u b j e c t e d

i’ m I e- - s o r  C.  If . lIe m S s m m n n  tm - b  I l e e - l u  u s c - h e  m m u  2— kc’1m An ~ homhardment , the Ag mu team s
I’o c - i u s i i  u l e  K a r l - ’ l n u m x - u t n u u l t , m m - c t C e r n m a n y l .  nu fl- Ino~ ke-d into the hul k , mis  c a n  be

see -n by gently sputter-etching n ut
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-
~~ soo ~-V , For example , 1 . Jolly (L.T.T.,

“-he -nisurements of Film e- n n h c t m i t e  C onm .tans-S te-lion or ine , France) gavt- a
Bond strength by l n u s e - r  Sp a l l a t i o n ” v e r y  comp l e t e  a c c o u n t  of u m i s  c o m p a r i s o n
w m m s g I v e - n m  b y E r .  t . L . Vossen ( RCA Lab-  of t h e  r e s i s t a n c e -  a n d  its tempe rature-
ora t o r i e - - , Prince ton , N I), The harIwnu r e- coefficient for reactivel y sputtered
S m -  s-c ry impressive- , anti tine techni que tan tnm l uni nitride usin g d i o d e , truod e ,
ma y pu-ovnde quantitative results , but and mu flat magnetron arrangement for
-c unt nne m u d d m t i o n a l  development i s  ne cessar y . vn mn ious pressures , exci tation voltage ,
Dr. L. n; . ln e~ ns t mm (Bell Lahonutor i es , and  g m - . c m m n u m ; u m - . i t  i o n .  H. 3mm (Centre
A l l entown) gave- a beautifully clear National d ’ t t m m d e - -  des T~~l ée - uut m n r - - u n u e - u t i o n s ,
p len ary t m m l k , in Pr im-nc -h , on deposition Lannion ) presen ted a net, technique for
of uu n u— -u n n m l  m a teri a ls in the ma nufacture n ien m suri ng the local electron densit y
of inte~~r u t e d  cir cuits, The suh i ec t intl temper -mture in a pl asma . lie thor -
w a s  a h i t  s i d e - o f - t h e - m a r k  f o r  t h i s  oug b ’ I y  d e s c r i b e - I  a s p h e r i c - i l r e s o n a n c e
c-on fe re-rice- b u t ti- c work w a s  i m p r e s s  ive , p m u h e  wi n  mc h a gr e e s  w i t h  t i n e  I a n g m u i  r
D r .  ~h .  l l a y a u h i  ( I t I V A C , - Japan) presented probe in the noble g u s pl u sm as and is
re-- e n i l  - J a p a n e s e  w m n r k  on t h e  d e - I m m n - - m m  m o n  now s t n i d v  u n g  O r  m i d  s- . m p o r  p l a - u n n nr u s in
of chr - um-m i urn on - t c - e l  f o r  c o r r o s i o n  p r o -  o r d e r  t o  p u o h e  t i m e -  p r u b b e m s  of p l a s m a
‘ec t  i o n  mind  of cob alt on plastic tapes chemistry. Dr . n , Dagouns- (CEN - S a c - l a y )
for snmperior m agnetic ru cording. lie g m u v e  an  almost overly detailed accocmnt

m n b s o  -~ p n m k e  on t he d e t a i l s  of  r e a c t  u v e -  of  t i e - j r  w o r k  on - c e n e m m u l s t n i i n l e s s  s t e e l s ,
sb n u it t e e  u ng  f o r  Cr C f m e nm Cr in C ii , p l u t  i nnm u m , g rapin it e , boron carbide
1 m \  f r o m  Cr  in  N , and T i C  f r o m  T i  in and other materials that ma>- be pie - sent
m m c e ’ t v l e u i c .  I n  t i n e -  contributed session , on t he u m n i r u l m i n i n g  u t n u i l s  of c o n t r e l l e d
‘-I , i i e c m ~ ( U n j v e - r s i t ~ de l ’ l t m u t ~ ‘~1onn m- , t h e r m o n u c l e a r device s . In one a p p a r a t m n - ,
B e l  m imi - i) p ioc u led m r n v i e w  and a g m n m m s l  t h e y  c - m n  u m - e  A u g e r  and  S e c - o n - h - t r y -  I o n
m e - c o u m i t  of h i s  w o r k  on dc r e i ~ t i c e -  m as s-spec -I roscopies a n d  t h e r m a l d e c i n r j m
sp u ttering of cobalt in 02’ to prepare tion analysis on sue - in m a t e r u i l s  af t u-r
c- -Co , CoO a mu d CO-01, films. By x- re- -e- bombardment by ions or nm eu tra l s. In
d i f f n m u e - t i o n  and fluorescence , he studied t h e  p o s t e r  s e s s i o n , D r .  H . ~ n v l - e - r s
t b  e films wh m e - b m  s e - i c  d e - j O S I t e - c I  on a m o r -  ( J o i n t  E u r o p e a n  T o r u s  D e s i gn m n m m m u ; u ,
pmuou s -c n i b m s t n n u t es , The u h e p u -- i t i o n  r a t e  C u l h a m l  a l s o  s ; m i~~e on t h e  w e - I l  n a m u t e r i a l s
of each c - l i e-n un n c - a l  couttpos it i nun s i s sharply fm mr a f u n -- i o n  dcv i ce - , e - —-pec ta l lv the low
depcndenu on the 0 p . m r t i - m l  pressure : element s . RN mi g h t bet very sum t In le ,
. m n . m l  t h e  I t m ]  gas  l n r e s s m m r e ,  h u t  t h e  expense - - - m y not mil ow its use.

I n  t h e  f i n a l  p i e - n a r y  t a l k , l I r . I ) r .  ( . Ga ui therin (Eni cersit ( Panis- Sud ,
3, P . lm - c o s t e r d  ( B a l : e n s  - ‘ e . C ., L i e c - h t e n -  O r s m u v )  p r e s e n t e d  some w o rk  on s ; u u u t t e r e d
s t c -  i n  I p r c  s en t t - d m u d e n - m m led c m i  t ique sulnerconduct ing films u -n i  N h F i  and him
ci t I c- various anal y tical rn en nnis of For Nb , the greate st superconducting
s t u d y i n g  mm ; m u u t t e r c d  f i l m s  a n d  t i c - j r  i n t e r -  t r n u m n — i t i o n  4 . -I S K was  f o u n d  w h e n  x e n o n
t r u c e - s .  The- ij- er was im m u n e -  1 ike a c-ha l t n t  gas was used. C . F. Piacentini
f r o m  mu good textbook , complete t , i t b n (Telettra S.P .a. V im nmm c - o tc , l t a ~~) g n m v e
t h e  p c - r t  i u n e n t  u m i m m i t  ions ant i remarks an Interest trig a c c o u n t  of  t h e -  s~~r u c t u m a 1

u b - u ) i i t  the- u d u o s s n c - r a c i e s  of c- nnch  t e c h -  a n d  t r a n s p o r t  p r o m e r t i e S  i n  t h i n  f i l m s
n I cpu . lie cove red ion se- i t t  er i ng, of S~ uttered t a n t  m l  urn n i t  r i d e -  bepos it ed
sec-onci m en ion mmu - i s , A u g e r  elect ro m n u n . b e m  v a n  i on s  c o n d i t i o n s . Out o f t h e
m d  t i m e p hn u , t n m e - l e - c t r o n  spectroscop ies , imhr o g b i o  of d a t u , he f i n d s  t he nearly—

‘m i m i c -  e l t i n e- c u u m u t  r i h u t m - c ’ j m m u ; m e m s  f r e e - — e l e c t r o n  m o d e l  t o  s u f f i c e .
u t  t h i s  c o n t e n e - n m c e  pressed t h e  f r o n t i e r - i  The  s l u m n n a r i e s  en i  m o s t  a l l  t h n e
01 n p i u t t i - r i n g  m o r e  t h m n u  t i c -  p l n - n n u n v  p r e s e n t m i t i o m n s  n i t  this c o llo u t t u m m i um - ire
tal l - - - , hut wi -re m o r e  pr a gmn itic. F or a v a i l a b l e  i n n  supplement No. 182 to the
examp lu- , t i e - r e  we’re several pape rs on rev iew “I..- l ’f I~ , Lea m - u  ‘ n - a  ‘-!r ’ n n c e a .  “
r c m i d ! u c - e -~b t u t t  rin g, hut often tine The third meet ing of this c o l l o q u i u m
m sm i l t would he the e ondlt ions under sill  be in 1978.
ut i n i c i m mm s u l f i c i e - n t  d e p o s i t i o n  rate could (T. -\ . k i t c h e n s )
h im - i m t iiifle d , wit h  no attem pt to analy :e-
why ot to giv e - thi- inc-c e-ss.mry informnm t ion
to nil l o w  analys is n u t  mm l iter m I n u t e .
Pe ri mi j --u reproduci bil ity of the product
w 1 1  al ways u m u i m w e u g h re-al lmnderstand i ui)
at t i m  is level m mt development , l i mit si m e - b i
- i  Stat -m n u - flt is t u u  strong; there sc-re-
sonti careful complete inve~ ti gutu on s
reported .
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Fl C t i N b ~~ N MAT 1~R I A L S  c i i i  \ u i  conc urreflt l> - w. u r kin g on Ni cc apora t n - i
______ - on ~ - - a n m b  i m m u p e  t m u  image the interface

The Technion is TIlE eng ineering betw een ~ w h i c h  h i s  a low s o l u h i l i t -,-
schoo l in I s r a e l , and i t has mm Depart - for Nm)  m e - m i  t h e  n un - h u m  e r  phase , Ni ,~~~~ .

me-nt of M a terials Eng in e - c rin g of whi ch , The latter was studied some’ yen 0
by any m e a s u r e , i t  shou ld  be p m u n m i d  - 

i - v Nn-w nn an and Ilme n am the - u n  I vt c - n i tv
The Depar tmen n t administers a g r a I i m m t  n -  u m f  Fl or t - h - u , n u r m ! t h u s  s n u c c e s s  w i t h  t l i e
p r o g r a m  roi l v ; t h u s , l i k e  so r e - u n i v  g r a d u m  m u  o m I t - N m l  s t  r i m e  t o r e  g l e e s  R r a n d o n  m d
m a t e r i a l s  n u c t i v i t i e s , i t  i s  mos t  d i f f i -  i t : m o n  some  hope  of b e i n g  a b l e  to n m - s o l v e
c-ti l t t o  come up with s t u n - l u -n t numbers anti c - b n u r m~ m e - n m  :e t i n . -  l i n t .  n t )  u — c-

to populate an m ie - t i v e  research u rog m m mn-r . bounda ry .
But  w i t h e m mm m ug in i n i m n u t  of s t m i d n - n t s  t r m i n e d  I n ~~u i m p l .mntnu t ion at the - T e - el m fliOn
in chemis tr y , ph c - s n e - s, or me -cl inical wm u s u n m m m n u ,m m m mut e ,I l u l s , l u _ S in a big
en g ineering , the programs appear to wa y . !nstnm l l e d  w i t h i n  t h u  c m n f i n c —  of
t hrive, the Solid State Ph y s i cs Group (first

The te’nm~ h in g facu l t y  t n mu mm ui u e ’m s less cousins of ‘-t m m t e r u u l s  Ln~~irnu -e - r i n g~~, is
than IS , including ‘h r - c Pro fessors . .m ~‘~0-kV ion m m c - c - e l erator , e- m m p m h l e  of
im urthermore , the Itrp artnni en t has an ru e - c e - b e r a t i n g  arm s ion up t m  mas s Uni ts
155cr wh ich is un ique ; The nearby at currents te Sn ~ -\ .  Tine i o n  b eam i s
I s r a e l  M e ’ t m m l s  I n s t i t u t e , a c o n t r a c t  s w i t c h a h i e  b c - a  ma gnet t o  one of  two
resea rch organi z at i on , “ I n  t h e  S e r v i c e  t m r g  i s , onu hem - - capable of ~ -

of i n d t m s t r ” There  u s  u c l e a r  m u t u a l  i n c - l u  sweep wh i l e  the other is used for
b e n e f i t  w h i c h  arises i n u e - t n  the l u r m u x  c h a n n e l m m n e ’ im nmb r a di a tion efi -c ts - - - cp e ri-
i m m t v  of  t h e  a c a d e m i c  u n i t  ( t h e  - n t I s . ~c- n i c -on duc tors mire h e n n m g u-’am-
“ll c-pa rtm ent ” ) and the i n d u — t r i a l  unit m e d  I m s  t h e  ‘h i ~~r o e l e c t r m n i c - s  I m ! m o m m t o r v
u t h e  “ I n s t  i t u t e - ’ ’ )  - The f m . m m l t v  c o n s u l t  -~ ( o f  t h u  l l e e  t m  ic - al i n g in cerin g m e - i t .)
f o e  t he J n - ’ i t m n t e , and the s I r e - Ire - Is Three stuff member -n arc stud y ing t u e
m e- ceive , by mu sort of education -mi osmosis , ele c t r ic m u l e ftec t s of i m p lan t i n n l m t - m n t s
t h e -  I n - n m - f i t s  of m. li ve - industrial in to Si intl narr ow gap semiconclu tor —
r e s e a r c h ,  ( e . g . ,  I n h h ) .  C h a n n e l i n g  r n i d i u ’ m o n

I r m m f ,  \h n - i h a m  Rosen is r nm rrent l y -i m m u m m i c e  experumen ’s m i r e -  b e i n g  c - m u r r  m e d
Depar tn e - n t Chain~i mn n  (in the popular o ut 00 sin gle cr y - it m l  I n Sh .
u 0,1 ~I mi t u t 0 game  of r n - t a t  i n g  c h a i r m a n -  rhe i rnup i um i t  m t  i o n  l m u i u u m r a t o r y  h r N
— h i p ) .  Rosen , who r e c e i v e d  a l l  of  be e-n in b r i s u nn e - - i s fo r  s o m e w h a t  l e s - ’ t h a n
his training at the Technion , is engag e-el m u > n m u n  , h u t  t h e  i d e - u - -- mire t l y i n g ,  and
i n  n c - e a r c h  on t h e  m u g m m u g of  D u r a l u m i n u m , i t m i n b u c -m i rs t h m t  u u - t 5 u - - r m  t nd nis t r v and
h a l  1)5 I ng t h u .- process by use- of d cc - t i  e b e - n ] s , t i m .  I nuhoram um rv schedule s i l l
- rica] resistance , hardness ari d ultra- be n- m i t ur ‘ u i n  no time ’ .
sonic m e -t Ie u ni t ion measurement- . Together Pr. flov Katz -~ u ;m erc uses ar effu rt
w i t h  m r . S. Dirnfe ld , he is S t n u h n n n g  on the ch e u n u i s trv ari d phs’sics m l  pol ymers ,
t 1 e -  i n f l u e n c e  of a n n e a l i n g  on s t r a i n  Wi tI -  mn mm cccli ’ u-un m m , c u tr r t- 1 l i o n  he--
ag ing h e - i  av io r  in  t i m I S  a l l o y ,  Rosen  t w e e n  r u l e - m t  ic S rind m icrnu t r m n c t  cure - ,

is a busy -m i m i n i s t r a t o r  who appears The work m m  l i n u s  gnou J - us mainl y on
f i n d  t i m e  I -  w o r k  on j o i n t  p r o g r a m s  e p u n s  m e - s  (c. - . , I i ’ l ) ’. S 2 u u , Shell ). The-v

wi t h  a number of i n n s colleagues. simpl y C m m - 1 ~~n f l e  t i t -  r u s i n n  w i t h  cross-
Prof. David Brandon , a transplant linker and o b t u i n  a r i g i d  t l re - rnnmse l tin g

from C n m n i m i m n i d g e - , I.ng land , h r u -u  a n ic - ti c -C n o l i n n i e n  . The g o a l  of t i m e ’  studie s is
p r o g r a m  in  f i e l d - i o n  mic roscopy  ( i - I M ) .  tum develop e Yp e n ti —u e’ on tine- s t r uct ur e
-~ graduate research assistant , M eir and p r m u p e r t i e - s  of cu u - m ; n.u i t e s  such  as
I t : i o n , w o r k i n g  w i t h  Brandon  in a stuei v g l u - c -- - r e - u n f o u c e d  p l a s t i c s . From that
of n u u t e r f a c i a l  t r u c t u r e , has  been p o i n t  of s-m e - s t i n t - v  are examinin g the
utt e-!’ m ) - m i n g  tm i m a g e  t h e  i n t e r f a c e  be tween  degree  of w e t t n t h i l i t v  of glass fibers
t~~ m - m i n 1 S C S. They are limite d to a by t h e  r e s i n  ) s i t h  and w i t h o u t  w e t t i n g
s y s t e m  t h a t  w i l l  be -m t m m l n l e in  a hi g h a g e n t s t  . The g runmi j m is also c u r r y i n g
f i e l d , so t i m e n a t m u r n u l c a n d i d a t e  i s  out an t’s t e-n sive investigation on t i m e
t m c m i g  ter n /tungst en curbide. An evapor— rh eo lo gi cal properties of the epoxy
n it ion procedure is used to c - om i t carbon under  t he  s i n u l  t m m r m e - u u s  i n f l u e n c e ’ s u n f
on m m t m m n n g -  tun tip, followed by an anneal, heat and stress. I met a Russian chap
it  no n ehmm r mu cm te r i ze’~ the thus-obtained who is starting a stud y of t h e  d cc-
m i d  Ju m t tern as “fIt - spec-ks . ’ A 3-in . - trical properties of po’ymer films for
Jia. plate- for u ume u 1 -u - m n m j u l i f i c a t i o n  misc as Circuit components. M i - n s A.
seems to  i m p r o v m -  t i m e -  m t  t ern ; hut , Buc -hman d e s c r i b e d  her  work  on rubbers
as yet , n u t  a p p r e c i a b l y .  The-v are comb i ned with asbestos; in order to
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de v e l o p  a f u r e - r c s i s t m m r t  rubber . She’ the Corrosion labora tory of the Insti-
showed me s t r i k i n g  S c a n n i n g  E l e c t r o n  t u t e .  Al though most of this work is
d 1 m c r u n g u u~nln s (— tM ) of this material , industrial , a fair proportion is done
both befc re and after straining and for the Israe li government . In the
heating. Severe ali gnment develops , lmmtt e r category, I was shown samples
the - globular polymer structure trans- of the most horrible examples of exfo-
fornn i n n 1 to n fibrous str u cture , and lia tion corrosion . This s-as clearly
then finally peeling n u t  60% of the due to poor fabrication emethods. The
rupture strain, They are looking at failed pipe was submitted t m n  t h e  I n s t i -
such e t f e c t s  as mu function of how cross- tut e for eva luatior n by Nicaragua , which
l i n k i n g is i n t r o d u c e d . C o m p l e t i n g  stood to lose v m n s t  sums of money as
the p ioperties studies are investigm utuons well a-~ impor tant crops . This trus t
of  c r e e p ,  t c r s i o n al  s t r a i n  and d i l a t o m -  in  I s r a el i  technolo gy by a number of
e t u v . These properties are being dec-eloping countries in ’ exactly whit
m e l u t e d  to the SFM ’-observed structure the I n s t i t u t e  i s  I t t e n u p t i n g  to
an.1 the mode f c- ross-linking, promote.

Dr. l s m m c  M i n k o t f , an i n n ~~i i sh -  Another important aspect of the
hor n Is r a e l i  who re - c - cit- eel h i s PhD from In stitute- is a prograu rn on NDT , super-
M I T , has an mu c t i c e  progrn mi: n on so l idifi - vised by l)r . Shraga Ymmron. lie and
Cation of hi gh st rength li gh t-metal h is colleagues have dec-eloped an on-
a l l oy s ,  lie feels strongly t h a t  comp emter line mucoustic emission device that
tee -b un mque s should be generally employed foll ows behind a h G  torch and dete ct --
in s o l i d i f i e - m u tion re- m e - n rc-h and p r a c t i c e  cracl ing during aut omatic welding oper-
in dealing with fluid and heat flow- atio n s. In pre l im um in a ry tests , the cracks
problems , especially those related to are initiated by copper p l u g s  p l a c e d
solute segregation. M inkoff believes nit intervals in stainless stee l along
that tic- Israeli m e t a l s  industry sh ould the w elding track. During solidifica-
become m m u r e  s e l f - s u f f i c - i c - n n t . T he coun- tion , af ter the- torch passes , a stress
try currently does a good deal of its i s  deceloped at the free:ing copper
own forg i n g  of a l l o y  stee ls , bu t the p l u g ,  ar m n ’ c - m u c k -  are- introduced which
in g u t s  mire im p or t ed . lie an t I  his stu- emit noises that are d u- t e c t e d  and ana-
dent s are developing expertise in welding l y z e d  by an arr :uy of b l u e - k  hox m-s . Ymn rmmn
i- i w e - l i , wi th --; em ia l emp has is on using is coru vin c-ed t i nmut the system has great
CO-- miter met bn - - i - - to analyze micro segr c- p o t e n t i a l  u t i l i t y ,  bu t  l . e l i e c - -s t i m m i
g u t  loll during we lding. This is mm p a r -  “ t ine -  w o r l d  i s n ’ t ready for this yet .”
t i c u l i r  p r o b l e m  w i t h  the welding of Ihe- results are interestin g , althoug h ,
s t m m m n l e - -’s s t e e l s ,  l i k e  m a n y  p h e n o m e n a  i n  t i n e ini ~~i n e s s

D r .  J osep h Y a h a l u ~ ni r e c e i v e d  his of a e - o m m s t j c  emission , a bit amb i guous
Phi) fm n n m n Cambr udge inn 1P63 and , like mt times. This approach , however ,
man y of h i s Israeli colleagues , has warrants (and is widely u-e cei v in’mg ) seri ous
close connections abroad , lie , in fmmct , attention,
spends a fair amount of time at Bell The NDr group pu o v i d e s  a consider-
t ub s . Ibis n n n .m lri area of research is able standard tn- s ting service on short
electrochemical prcc-esses, and he is and long term Contr acts. They have
active in stni d v i ng p me - bu lems of corrosion ~lesel op e~I and Patented mu new eddy current
and oxm dm m tm o n . im iha lom and his group device wh ich is both c-on c-e- nient to use
are  s t n u . l ’ .- u n g  ru e -  a n o d i z i n g  and pulse- anti h i ghl y sensitive -. The technique
p lating. In the case of the latter , employs automated emp t t- -co il compensation .
it m i - J u n - i rs that millisecond pulsing J . Baruch , a member of academic staff ,
result- - in a better plated coating. is working together with the Institute
For example , when si l t - c i is pulse-p lated , on the relation of acoustic emission
less t ar n is h nn g of time produc t is oh- to mic - rostiuc t ur a l changes , espec i a l l y
served. And when the same techni qcue with reference to using th us techni que
is emplo)-ed for cadmium plating of’ tc detect crack forn ur ut ion during welding.
steels , significantly less hydrogen Yaron also directs the welding
embr uttlement effects occur. This is research at the Institute. This
likely due te the pulse time being be-low work is staffed ht 35 members , and is
any “hydrogen -embrittlem ent incubation supported h~ a considermuble annual
time ,” Overall , one obtains a better grant from the Israeli government.
deposit due to less hydrogen bubbling. The electron microscopy effort

Yahalom actually wears two hats within the Department is under the
at the Technion: in addition to being supervision of Dr. Y, Komc- n , a fo rmer
a member  of the  aca d emic  s t a f f , he runs postdoctoral researe-her at (ornel l.
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Xomen is deeply involved in studying 
~V1EDICAL

electronic materials , a strong subject
a t  the  Techn i on . He is s t u d y i n g  e lec t ro  

-

______________________________________

migration in thin films , w ith an eye
on the failure wh ich arises due to hi gh SEVEN SCORE YEARS AND TEN OF MEDICAl
current densities. He is also using HISTORY
electron microscopy to examine the defects —

introduced in semiconductors due to ion- More than other years , this seems
imp l a n t a t i o n .  A case in po in t  is As im-  to be one for  the celebration of insti-
planted in Si , where defects accumulate tutional longevity. The United States
near p-n junctions , with attendant seri- Bicentennial is being popularized in
ow effects, London by an exhibit of tussauder-f e

On a totally different subject , (my word) called “Hollywood Cavalcade ”
Komen is beg inning a study on the details in the shop windows of Selfridge ’s
of the interface introduced by explosive department store , and recognized in
cladding. Komen feels that the inter- more dignified style in a surge of
face reoion is not understooo references to Americana in art , science
sufficiently, so he is look ing at a copper and the profess ions , ran gi ng from full-
s ingle crystal explosively clad onto blown expositions to the calculated
a n o t h e r  copper single crystal. The nod of recognition and a hint of genu-
r e s u l t i n g  mess that might be expected flexion . On the medical side , for
does not , in fact , materialize , and instance , the birth of American neurology
Komen--together with co-workers from is credited to the Civil War in a
industry--is examining wha t they call lecture at the Royal Society of Medicine

e- “clad- effected zone .” describing the work of two contempo-.
M a t e r i a l s  Eng i n e e r i n g  a t  the raries of the great English neurologist

Technion is at a crossroads. Though Hughlings Jackson: Silas Weir Mitchell
a graduate program , it carries a large and William Alexander Hammond. This
load  of u n d e r g r a d u a t e  s e rv i ce  courses , t akes  us back one cen tury ; a second
fu : r w h i c h , ge n e r a l l y ,  I heard few com- equal jum p would have landed us with
pl u i n t s .  But they have the same problems the War of Independence which “made ”
~ b u i c h  plague all of eng ineering education American medicine.
everywhere. I)uring my recent  v i s i t , I In the United Kingdom a hundred
h m i d  the p leasure of a long chat with years ago the Physiological Society was
members of the faculty and Prof. Milton founded , an event about to be cele-
Ohring, on sabbatical leave from Stevens brated in Cambridge at the ordinary
Institute of Technology. Ohring has been scientific meetin g of 2-~ July by
talking with Minkoff and others about special lectures and a big centenary
the need to reorganize the curriculum dinner , divided between Trinity, St.
te- make it more compatible wit h the- needs Catharine ’s and King ’s Colleges. Many
of I s r a e l i  i n d u s t r y .  T h i s  the Technion foreign guests have been invited .
is well suited to do , especially in On the London scene , two notable
l i g ht  of t h e  p resence  of the  I s rae l  m e d i c a l  h i s t o r i e s  have been p u b l i s h e d
Institute of Metals , recently, their timely appearance
(H. Herman) prompted , no doubt , by the circumstance

t h a t  a g r ea t  f l u r r y  of a c t i v i ty  in the
building of hospitals and medical

______________________ 
schoo ls occurred about a century and

IONPL_ REPOPTB] a half ago under the influence of
pre ssures generated by the industr ial
revo luti on . One of the books ,

See the back of t h i s  i ssue uniuerait:~ Coll eje Hospita l ( I J CH) and
for a list of ’ current abstracts its Medi cal School: A History, by
and how to obtain the reports W.R. Merrington (Heinemann: London 1976)

l i m i t s  i t s e l f  of necess i ty  to t h i s  period ,
fo r  t h i s  famous h o s p i t a l  f i r s t  opened
i t s  doors in 1834. The other  t akes
us back ei gh t hun4red and fifty years ,
a lthough , again , majo r  r e b u i l d i n g  and
majo r medical innovations (and setbacks)
occurred with in the last century and
a ha l f , just as at UCH . The book is
c a l l e d  Th. Royal Hoep i t -n l of Saint
Ba?tholom.h~, 1123-1973 , edited by
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V ictor Cornelius Medvei and John L. the token service given to aseptic
Thorn ton (The Royal Hospital of St. practices by people who attributed them
B artholomew : London , 1974). to an excess of credulity or , a t best ,

From about 1834 onwards these a desire to be in the swing. As late
two great institutions developed in as 1890 one surgeon , omitting the pre-
parallel , subjected to the same influ- scribed ten minutes ’ hand-washing before
ences of advancing medical enlighten- operating, explained that he “gave
ne-nt and , whenever they might have them a good wash before leaving home.”
been about to diverge , be ing stopped Anesthesia preceded asepsis. The
short and , so to speak , shocked back first public demonstration of ether
unto conformity, by the huge catastro- anesthesia at the Massachusetts General
phes of two world wars and a depression. Hospital , 16 October 1846, was quickly
A nd now they are both- -in the words of repeated by an American emissary in
one writer in the Bart’s history-- ”en- London , and the first operation under
gulfed in the maelstrom of the National ether in Eng land was done at UCFI on
Health Service .” They have become 21 December 1846--thoug h not until the
“part of a district , of an area , of surgeon and others had themselves
a i-egion.” ihe words convey a certain experienced the effect of inhaling the
despa ir , echoed in the Foreword to vapor. This precaution they considered
the other book: “I am sad that before necessary because attempts to avoid
the tex t was complete the Board of 

- 
p a in  had become assoc ia ted  w i t h  a re--

Governors of University College Hospi- cently discredited claim that remarkable
tul was abolished under the Act which powers of medical diagnosis and prog-
r e o r g a n i z e d  th e  N a t i o n a l  Hea l th  Service ,,” n o s t i c a t i o n  could be called forth by
An era , it seems , has ended. nnesmeri zation . At the end of that first

I would like to write a bit more painless operation the surgeon , Robert
about the UCH book. The events recounted Liston , is supposed to have said:
took place on familiar ground ; I knew “This Yankee dodge , Gentlemen , beats
a few of the  people men t ioned  and many mesmerism hollow .”
of the names. I frequently pass by, These fundamental but profoundly
and still admire , Poore’s and Water- practical discoveries provided the con-
house ’s red brick cruciform building ditions , now taken for granted , under
opposite University College in Gower which most subsequent advances in
Street , which in 1898 represented medical science became possible. Many
a novel contribution towards the avoid- of these , too numerous even to list
ance of some of the dreadful stinks , here , orig inated at UCI-I and i t s
contagions and sundry perils that Medical School. Ringer ’s solution was
had made hospitals death houses for discovered after Sydney Ringer had
staff and patients alike. The old noticed that a salt solution made up
buildings had long outlived their accidentally “with pi pe water supplied
uu-e fu lne ss . Twenty years earlier by the New River Water Company ” had
W. Cadge had called hospitals “the a different effec t on the contraction
nurse of pyaemi a ”, and Sir Eric of the ventricle from one made with
Erichsen had written that “once a distilled water. “Classical” experi-
hospital has become incurably pyaemia- ments on nerve regeneration were done
stricken , it is impossible to disinfect by investigators who severed their own
it by any known means .. .Just as the nerves for the purpose. The technique
c m u t t l e  plague has to be stamped Out of stereotaxis was invented in order
h~ th e pole-axe so has the infection to study the effects of s t i m u l a t i o n
of a p>-aemic hospital to be destroyed or oblation of small regions deep in
by tIre pick.” Reading this , I was the cerebellum . The- functions of the
reminded of Rainer Maria Rilke ’s thyroid glan d were stud i ed over many
remark- - in M a l t e  L a u r i d a  Brigge , year s by ma ny peop le , and the active
perhaps--about modern improvements: principle , thyroxine , was eventually
Now , he -.t id , peop le have a hundred synthesized by C.R. Har ington . The
beds to die in , instead of only 20. eff icaceousness of mande lic acid as

Of-course antisepsis made all a urinary antiseptic was established.
the d ifference , though not without Of topical interest perhaps in this
mu struggle for acceptance. There miscellany is the work of Sir Victor
are in the hook many anecdotes about Uorsley in following up Pasteur ’s work
th e terrible consequences of accidental on immunization against rabies. In
infection , the Impossibility of abdominal the current atmosphere of official
stmr gery in pre -Listerian days , and appreh ens i on , not to say hysteria ,
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as rabies advances toward the western had from the first a strong leaning
limits of the European continent and toward medicine because Oxford and
its offshore islands , it is not always Cambridge did not attach much importance
remembered that an outbreak in London to professional trainin g and because
in 1886 had led to an epidemic in a “there are local advantages in the
herd of deer in Richmond Park; 264 deer Metropolis , for connecting the theoret-
died of the disease. Neve rtheless , ical with the practical parts of these
the threat was contained and rabies branches of knowled ge .. . “ Indeed , the
eliminated from the British Isles by two inaugural lectures were given by
strict mu ::ling and quarantine regula- the Professor of Surgery and Physiology
tuons. The current situation was de- and the Professor of the Nature and
scrihed by A. W. Fr isch (ESN 28-9:337). Treatment of Disease , respec tively.

These random remarks do little The University Dispensary , opened in
j u s t i c e  to Merrington ’s book as a whole. 1828 , gave way to the North London
The h istor y of an inst itution is a weave Hospital , la ter renamed tiniversity
wi thin which any one of the many threads College Hospital. The development that
mml v at a particular time divide , th icken , followed was closely related to the
attenuate , or coalesce with others, enlargement of the University whereby
(;reat skill was needed , and demonstrated , the ori ginal University became only
in following first this thread , then one of the several colleges of th~that , without losing a sense of chrono- University and was rechristened Uni-
log ical development of the whole . versity College. Another important
Charities; funding campaign s; build ings ; development was the establishment of
)rganu :ation and proper subject matter a Medical School attached to the Flos-
of teaching ; medicine , surgery , ob- pital and of department s of pre-medical
ste -trics , nursing, pharn acy; hospital sciences--Physio logy , Anatomy , Pharma-
p lus hosp ital medical school verau8 cology --within the College. The dis-
college premedical school plu s uni- tinguished history of these UCL depart-
versity; protecting the interests of ments is referred to only incidentally.
the patients in a research hospital; Just a few names appear here- and there:
research v e r a a 8  clinical practice; Bay liss , Starling . Elliot Smith , Verney.
p r i v a t e  p r a c t i c e  i’eraua hospital service; The American influence that every-
salaries; the “special relationship ” body will remember was the Rockefeller
w ith Idinburgh ; the- American influence; Foundation grant in 1920 of about a
the decisive role of strong personalities million pounds- -staggering at that
u t critical points; personal collabora- time--for the buildin g program of the
tions , conflicts , misfo rtunes; distinc- Medical School and the teaching of
tions conferred. All these are Anatomy at Un i versity College. It is
sketched with a refreshing lack of less often recalled that American
ped antr y , almost without footnotes , influence is not wielded exclusively
i n  a coo l r i u r r m u t i v e ’  style which leans by gifts of money . Several years earlier
heavily upon the biograp hical , the the irascible I)r . Abraham Flexner had
anecdotal and- u - befits an author who succeeded in disabusing Richard Burdon
has ilso practiced surgery--the occa- Haldane (later Lord Haldane) and the
sional h i t of gallows humor. The Haldane Commission of the home-grown
biographies of the personages who were notion that “medical education in
there in the early days are often sharp ly Britain is the best in the world. ”
dr wn in idiosyncratic detail; later , The Commission accepted Flexner ’s
as the p lace grew and the population opinion . At the same time , it was
multiplied , pers onalities tended to F lexner who selected UCH as a fit
blur. Under sheer pressure of numbers place for medical research. So we may
t h e  b i o g r a p hy c o n t r a c t s  a l m o s t  to conc lude  t h a t  the later munificence
Who-wmu s-Who dimensions , of th e- Rockefeller Foundation was no

There are two points which ought accident.
not ti be omitted in tell ing ESN readers I have said that these seri ous
about the hi story of UCII: the unique matters are much enlivened by
relationship with the Univers ity of anecdotes. It would be unsporting
l ondon , and the Am erican influence , to quote many of them , bu t the following

The University of London was opened may fitly conclude this article. The
in 1928 without any relig ious affi l i - surgeon Christopher Heath (1835-1905)
ations. This was partly in opposition was noted for his speed and accuracy
to Un iversities such as those of Oxford in performing extensive operations.
and Camb rid ge , wh i ch cou l d ex c lude  Af ter one such in wh i ch he had removed
a student on religious grounds. It
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an enormous tumor , “a young nurse was other ocean models developed at the
heard to ask , ‘Which part do I take Institut für Meereskunde.
back to bed?’’  Mr.  H e a t h ’ s r ep ly  is At t h e  I n s t i t u t  fü r  Meereskunde ,
not in the record . (J.B. Bate-man) a smaller number of scientists are

interested in various aspects of r umerical
modeling of ocean dynamics on a variety
of scales. One finds conventional

OCEAN I models of a two-layer ocean (Dr. D.
SCIENCES I In g e l ) driven by s u r f a c e  s t r e s s , in

I —
~~~ which thermoc line dynamics are studied

when quasi-stationary atmospheric
lows are present; models in which

OCEANOGRAPHY AND METEOROLOGY IN the biological evolution (Dr. G.
j11M~tJRG Radach) is coupled to the dynamics

of the ocean; and a model in w h i c h
H a m b u r g  is a city rich in insti - a fluid “particle ” is follo wed in

t u t i on s  d e a l i n g  w i t h  research in m e t e - o r -  i t s  t ime  e v o l u t i o n .  T h i s  l a s t  un-
ology, oceanography and in the important conventional model is being developed
i n t e r f a c i a l  reg ion s e p a r a t i n g  these  by Dr. E. Maier-Reimer in an attempt
two d i s c i p l i n e s  n a m e l y ,  the sea-air to study the formation of sharp fronts
i n t e r f a c e .  Most of the  money provided in the estuary of the Elbe river.
in oceanography by the  Deutsche Dr.  K. Koop has s e t - u p  a s t o r m - s u r g e
F o r s c h u n g s g e m e i n s c h a f t  (the German model which performed well in the
N S F )  is spent at  i n s t i t u t e s  located h i n d c a s t  of l a s t  J a n u a r y ’ s severe
in Hamburg and Kiel. It block-funds Storm surge which hit most of the
interdisciplinary research programs coastal areas of Northern Europe.
ove r rather long periods of time , Each Dr. H. Freidrich is writing on one--
individual grant is judged on its own dimensional mixed-layer models.
merits and is renewable every two years Various permutations and arrangements
or so. of t h e s e  mode l s  a re  p l a n n e d  in t h e

The Institute of Meteorology and future to provide more sophisticated
the “Institut für Meereskunde” both analogs of the “rea l world. ” At least
are part- of the University of Hamburg, that is the hope ! Some of these basic
Professor L. Hasse heads one of the building blocks are- to be coupled
groups i n to  wh ich  the I n s t i t u t e  of among t h e m s e l v e s  ( e f f e c t  of b i o l o g i c a l
Meteorology is divided . This group activity coupled to a one --dimensional
has been involved for a number of years mixed-layer model; etc.) or among
in field measurements (off the Island models developed by meteorolog ists
of Sylt) and studies dealing with the so mis to form an atmo sp here -oL~~munmodeling of turbulent boundary layers system .
f o u n d  in the first few meters above Professor K. Flasselmmun , who spent
the sea surface. These studies have s e v e r a l  yea r s  in the  US , now heads
c o n c e n t r a t e d  over the open se-as rather t h e  n e w l y  formed Max Planc h I n s t i t u t e
than over land , for at sea , diurnal for Meteorolog y , which althoug h housed
changes in temperature , moisture , etc. at the University of Hamburg, receiv e-s
are never as pronounced as the corre- its main support from sources not
sponding changes found on land . Theo- connected w ith the University. The
retical modeling of the prevail ing con- staff need not have an a ffiliation
ditions is much simpler. Hasse feels or tem uc hing duties w ith the Unive r sity
that , for wind speeds below 12 rn/se-c, and can devote full time to research .
theoretical modeling and parametrization The Institute is composed of two g r o u p s :
of relevant quantities is well in hand the first , a rmuther s m a l l  one of f ou r
and research should now deal with con- scientists , deals primarily with climate
dituons prevailing when the wind speed dynamics. Hasselmann believes that ,
exceeds th is va l ue. In that same Insti- in an atmosphere-ocean system , the
tute , Professor  G. Fisher heads another atmosp heric forcing can he considered
group which deals w ith theoretical me- as random on the long-time scales
teorology. Spectral models are being which are characteristic of the adjust-
developed and are  used to s tudy geo - me -nt  t i m e  of an ocean;  t h e r e f o r e ,
atrophic turbulence. General circulation the ocean acts as an “integrator ”
at mospheric models , as well as short and tends to smooth out ti -is random
range prediction mod els , also are being forcing . During my visit , I attended
developed . These are to provide mete- an informa l sem inar , presented by

.o rolog lca l input into storm-surge and Dr. C . Frank ig noul i n wh i ch he showed
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that some of Hasselman ’s ideas when campus. The remainder find accommo-
applied to a stochastically-forCed dations in Lancaster , a picturesque
ocean model could produce large-scale town three miles dista nt complete with
sea-surface temper ature anomalies , castle and ruins of Roman bath :- , or
Ha ss el mann ’s id eas on climate are quite in the seaside resort of Morecombe,
ori g inal , for they claim that one must Because of the isolation , the modern
seek a stahill zin& mechanism to explain University buildin gs a re nes tl ed around
present~~~~~~li tes for , i f unchecked , a “Hi gh Street” . Th is is lined with
the random atmosphe ric forcing would shops which serve its “vi l lage” of
tend to pull the climate further and 4000 daytime inhabitants , and the re--
further away from the initial climatic sidential college dining halls serve
state of the model, as restaurants. In this article

The second group , of about 20 I will review thc work of the low
people , is partly staffed by scientists temperature physics in this setting,
who belonged to the recentl y disestab - as well as the British ultn-alow tern-
lished Institut e for Radio and Marine perature physics plans which affect
Met rorology. The pr imary objective the Lancaster program .
of this group is the study of surface Professor E.R. Dobbs , who becam e
gravity waves at sea. Hasselman summa - the first Cha irman of the Physics Dc-
ruzed their goals as (a) development partment in 1964 was largely responsible
of numerical models capable of predicting for the development of the strong Low
sea state in an eff icient , economical Temperature and Solid State Physics
way and (b) develop ment of remote sensing group at Lancaster. A few years ago
techniques which will enable us to Dobbs accepted the chairmanship of
gather wind and sea state data from the Physics Department at Bedford Col-
satellite. Active microwave backscatter lege one of the ten colleges composii~g
techn i ques are being used to determine the University of London. Dr. M.J.
sur face wind and surface wave spec tra . Lea followed Dobbs to Bedford where
This work is being done in collaboration they have continued their investigation
w i t h  NASA and NOAA (Miami). Re search of mi crowave ultrasonic properties
on -urface waves is being carried out of 11e ’ at mi lliKelvin temperatures .
as part of two internat ional programs : Only last year another active member
The Joint North Sea Wave project (JONSWAP) of the Lancaster Department , Dr. D.
and the North Sea Wave Model (NORSWAM ) . Dew-Hug hes , decided to move his work
The reader is referred to a previous on superconducting materials to Brook-
article (ESN 29-2:83) where these programs haven National Laboratory.
are described in great detail. Despite these significa nt losses

Although in the past , German Lancaster still has a large and active
oceanograp hy and meteorology has been group of low temperature physicists
somewhat isolated , it now appears with a strong interest in SQu IDs
to he exp eriencing an age of growth (ESN 29-2:86). During my visit in
and of interaction with other scientific May , Dr. G.R. Pickett was completing
communities. This growth is fostered a six months sabbatical at the H.C.
by governmental multi -disciplinary Orsted Institutet in Copenhagen. Earlier ,
bloc funding of research programs which Pickett , after a few years at Professor
tie-in with several mu ltinational pro- Lounasmaa ’s laborato.:ies in Helsink i ,
grams. (A.I. Barcilon) came to Lancaster and put together

a dilution refrigerator equipped with
sintered copper heat-exchan gers , a

PI’IVSICAL. pumping system and screened room in
BCIEI%ICES less than one year. This apparatus

has now been used to study hyperfine
field s using a SQU I D-NMR technique

LO W- AND VERY-LOW-TEMPERATURE PHYS1CS AND (ESN 29-2:86).
THE UNIVERSITY OF LANCASTER Dr. D. Tho ulouse of the Centre

de Recherche sur les Ire-s Basses Tear -
The Univ ersity of Lancaster is one pt rature s in Grenoble and Pickett are

of the newer schools in England . W h i l e  organizin g a Europhysics Study Conference
many of the newer Br i t ish universit ies on Dilution Refrigeration and its Ap-
ar e closely coupled to the surroundin g p l ic a tions to be held at Lancaster
community by utilizing the locally avail- next September .
able housing and shops , over 50% of Two students of A. Gudnault have
Lancas ter ’s 2000 undergraduates and 500 just completed their research theses.
gradua te students , and even a large frac- One , C .M. Pegram , inves tigated the
tion of the teachin g staff , res ide on Idea of Garland and Van Ha rlin gen that
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magnetic flux would be thermally ge-ncr- be reported soon in Ph yaicc l. Review
ated in a superconducting l oop formed Letters , depe nd urucia l~ y on the low
from t~ o d i f f e r e n t superconduc tors (see He3-content of their He” aamples.
Ph y s .  L~’tters 474 , 423 (1974). The ap - McC lintock , Pick ett and a s tuden t hoped
p roach was to use niobium and tantalum to euç tend these ion studies using a
and an RF SQUID for the flux determina- He-3 ,d llution refrigerator.
t ion. The preliminary results of this There are tk- o other members of
difficult experiment were reported at the Lancaster Department interested
t he Helsinki Low Temperature Conference , in experimental low temperature physics ,
LI 14. Peg ram found the suggested phe- Drs. D .J. Meredith and K . Wi gmore .
none-non, but its magnitude was somewhat Their work is concerned with high fre-
larger than expected. The other student , quenc y phonon properties of crystalline
R .H. Dee , investi gated the transport materials , especially superconductors ,
properties of the intermediate state metals and impurity states in dielec-
of indi um. Measurements of the elect r ical trics . At the August Notting h am Phonon
and thermal resistances and the thermo- Conference , W igmore reported using
electric powe r were made with the low- the heat-pulse technique with parameters
pass filter SQUID technique described of app l ied s tr ess , applied magnetic
in a previous ESN article (ESN 29-2 :86). field and crysta l orientation from
Thi s experiment is rendered difficult 1 .3-4.2 K to attempt to derive a de-
by the temperature-dependent sample tailed model of the dynamic Jahn-Teller
magnetization. Nevertheless the measure- effect for Cr2~ in MgO (Ph onon  S c a t t e r i n g
ments permit for the first time a direct £n Solide , Ed. L.J, Challis at al.
separation of the phonon drag and the Ple num Press , Ne w York , (1976), p. 187).
electron components in the thermopower. Me r edith , while recently in Amsterdam ,

Dr. P.V.E. McCl intock has been was involved in de Haas-van Alp hen
responsible for a very active program measurements utilizing a novel technique
involving field-emitted electrons in employing a flux gate magnetometer
superfluid helium. Wi th D.R. Allum , coupled with’ a superconducting f l ux
he has studied the drift velocity of transformer. (See Low T emp e r a t u r e
negative ions for temperatures above Ph yei ca Lt14 , Ed. M. Krusius and M,
0.45 K and elec tric fields , E , f rom Vuor io , American hl sevier , New York.
26 to 200 kV/cm 4nd finds that it varies Vol. 4, p. 286.) Meredith is becoming
linearly with E1!3, rather than the interested in transverse zero sound
expected E2/3 above the Landau critical in superfluid He3 and is continuing
velocity. In these experiments , wh ich his work on superconducting devices.
appear to be possible only for pressures There is also some theoretical
above about 20 atas , measurements made interest in low temperature phenomena
at 25 atms suggest that ions traveling at Lancaster. I spoke with Dr . I.
faster than the critical velocity emit Bolton , a postdoctoral appointee , who
u-otons in pairs rather than sing~~ (w hich has been working on the characteristics
would have g iven the expected E~

I - de- of transverse zero sound in both phases
pendence). Reasons for  such a selection of superfluid He~ . Dr. P. Lee has
rule are unknown , similar interests. Dr. R. Watts-Tobin

In a second experiment the V of is involved with the non-equilibrium
negative ions at 25 atms near 1 K for properties of superconductors.
E up to 17 kV/cm were measured. Here Lancaster is one of four English
there appear to be two critical E’s, universities with serious interests
the first of which , E~ i ,  marks a sharp in research on helium below 10 arK.
decrease in ~ due to the trapping of The present situation is that the
the Ion on a vortex. McClintock identifies Science Research Council (-SRC) funded
t he second , E 2’ as the thermally activated the University of Sussex group , Professor
f ield-a ssisteä escape ~f the ion from D. Brewer et a]., about a year ago
the vortex rings. Similar characteristics to investigate the thermodynamic pro-
occur for the positive ion as shown perties of liquid He3 in the m1 regime .
by L. Bruschi , P. Mazzo ldi and N. San t ini inc approach was to use the Pomeranchuck
(Ph ya . Rev , Lett . 21 , 1732 (1968)), effect (cooling of material by adiabatic
who in terpreted th~Tr result s in the compression along a melting curve
same way. It appears that confirming of negative slope) in a system with
results for the negative ion have also a hig h surface- to-volume - ratio , and
been obtained by Dr. J.I).P. van Dijk realized by a cell filled with a g las s
at the Kamerlingh Onnes Laboratory , matrix of hig h porosity Vycor , Due
Univers ity of Leiden , McC lintoc k feels to van der Waals attraction by the
these experim ents , whic h w i l l  p robabl y g l a ss su r face , a large fraction of
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the He 3 surface atoms , mostly those at the International Cryogenics Engi-
in the second atomic layer , are effective -- flee -ring Conference - (LCEC6) held in Gre-
lv at a pressure of about 10 atm. An noble - in May. I also visited Ic Centre
app lued external pressure of about half de Recherches sur les Tr~ s Basses Tern-
or two-thirds of the hulk melting pressure p~ rature (CRTBT) one of the Centre
Lauses a ri asonably large fraction of National de la Recherches Scie -nt i fi que
the lie 3 surlaco atoms to ho on the melting (CNRS) laboratories in Grenobl e . In
curve . Thus , upon adiabatic compression this article I will recoun t some of
the surface atoms are cooled by the the highlights of these experiences .
Pomeranchuck effect and the hulk liquid The ICEC6 session on “Refrigeration
He3 atoms are cooled through thermal con - Below 1 K” contained seven papers , three
l ui ctivit v in the lie-3 itself wi th no Kapit :a of which were not involved with dilution
boundar y resistances to bottleneck t h e  refrigeration. Professor .1 . M.
cooling rate . Some prel iminary success Goldschv artz and his collaborators (Delft
was reported last summer at the Four- lJniversit y of Technology) described
teenth International Conference on Low an activated charcoal adsorption-pumped
Temperature Physics , L u l l , in he lsinki , (Professor Kurti suggested calling these
\eur tl .e first of this year the s~c 

“adsorpum~ e-d”) down to 0.5 K with
awa rded a L 0,000 grant to the llnive i - cooled He- vo l umes of 250 cm 3. The~
sit >~ of Manchester group, Pro fessor H P  also described a superfluid-ri ght-
h a l l  ~~t a ’., to invc~-tigat e the hvdro- valve--utilizing a ruby sphere , a capac-
iy i , i n v c properties of lie3 below 10 mK. itance helium-level indicator and a
ori st ruc t ion of a nuclear adiabatic de- superfluid-ti ght indium seal arrangement

m agn eti zation cryoc tat incorporating which was used in this cryostat.
a hle~ dilution stage , screened reom and H,D. Denner (Fritz- Haher- Institut , West
vib ra tion-filtering cryostat m o u n t  are Berlin) described a rather elaborate
al read y under construction a t  Manchester, recirculating -He 3 cryostat capable of
The SRC -u~ ges ted the collaboration of maintaining a constant temperature
the I a n c u - ~ter gro up with the Manchester b e low I K for period s up t o  a w e e k .
cr ( up and the fourth group, Profes so r  The novel feature of this cryost at was
P.R. Dobbs ~‘t  il. a t  Bedford College , that it does n i t  have a 4.2 K helium
w i t h  Su~ sex Universi ty . Though the SRC ba t h , o n l y  a He- Il stage. Thi s is re-
s:u.~~e--- t ion  i s  r e a s o na H e  in p r i n c i p l e , p l e n i s h e d  by filling a small vo l ume
,:nLost(r is an hour from Manchester and with 4,2 K helium , pumping it down
Bedfor2 an hour from Sussex , which will to the H e l l  stage temperature at which
i n h u h i t  close collaboration, point it is automatically admt tte j

Pic~ t t , i (nault , and ‘1cC1into c1 ~ 
through a superfilt er into the Hell

hate joined forces to activel y pr i r -ue s tage. The third presentation was

mK physics by bui 1d in~ up their own lab- given by G. Chanin (CNRS, Verri~ res-
oratory . They have submitted a new SRC le-Buisson) on a portable hle~ “adsor-
r r u l us a l wh rLrl tne~ feel has a good pumped” cryostat suitable for balloon- ,
ct - iir; e of being funded this coming year. aircraft- , or laboratory-coolin g of

The) ul so hope to continu e their collab- infrared detector s . ~h i s  c r y o s t a t ,
ota t ion i.ith M unches ter. .\t Lanc aster which had an opera tu yn time limited

a la rge  s c r e e n e d - r o o m  is n e a r l y  c o m p l e t e -  h e t h e  e i g h t - h o u r  He - b a t h  l i f e t i m e ,
and a 36-ton v i br a tion-filtering cryostat was quit e similar t o  one developed
mount is uride n c o n s t i u c t i n .  Because for  the same purpose at the t Tni ’.crsity
0 t I e Li.ncaster group ’s indu stry and of Oregon severa l years ago.
e~~p e i t  ise with S Q U I D; , they should prov The remainder of the session con-
in r i l u ~ahl e in t h e  ~1rnch es ter collahora - corned ii lut ion refri geration and much
tion , m d  I t e l  t h a t  it is ye-re likely of the same work was discu ssed in more
th a t they will eventual l y have a nuclear detail during the special session.
coo l iri ~~ czyo’ t in of their own , P. Rouhea ru (CPA , Saclay) described a
(I.’ k i t hens; dilution refrigerator for neutron experi-

ments with easy sample access. The
d i l u t i o n  s t a g e  w i t h  t h e  s a m p l e  is s i t u-
ited in the dilute phase - in the mixing

0 lR A l O ~. TPMPu:I~Ar uiRL PHYSICS AT chamber and can be removed quickly from
the  top  of t i e  c r y o s t a t .  ror  a He 3
flow rate of 0.3 mmol/sec , 100 (2 00)

In •m cem~r i nuI o n1 I:SN article (j ) . 307), ergs/s c sample heating can be extracted
r~enitioned th a t I in tended the session on and the sample maintained at 50 (55)

“ l i i - h n u g e n m t i o n  Below 1 K” and a special mK . The adsorption 
~~ 

4-K neutrons ,
sess~ on on “fl il u ? ion Refri geration ” due to the dilute He liquid ,
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w a c  held to 10% in Rouheauu ’ s design. labor atories in Gren oble w it very in-
f. 0. ~ i i n i kos ki pr ?sentcd some teresting. We t o r u ~ e t  the  h u g h  m a g n e t i c

pe r ft rm .mnc e ch~mr a cter ist ic c of hi s field laboratories which are only a
dil ’ ion refri gerator i t  t h e  C e n t r e  few year s 01(1 . The facilities include
l t le Recherche s \uc leare , Geneva , a 10 MW supply and Bitter solenoids
which js capa bl e ot c o n t i n i u - 1 m a in- of vari ous confi gurations , with the
t u ning 14 arK an d  lIe~ thro ugh-puts maximum field confi gura tion providing
i s  hi gh m c  20 mmol/ -ec . in this session a continuous 20T. The operation
and also in the speci al session , and re-search program of these labora-
N iinikos k i presented his analysis of t r i e s  is  v e ry  r e m i n i s c ui t of t h e  F r a n c i s
dilution r friger ation . lie finds that Bitter Sa tiona l Magnetic Laboratory
t h e  r e f r i g e r a t o r  p a r a m e t e r s  such as at  M I T . The p r o j e c t s  i n v o l v e  t h e  d cc-
the minim a l ex ch an ge r areas , connecting tronic , infrared , and optical properties
capillar y d iameter s , etc., can he de- of materials , especially semiconductors ,
termm n ed f r m  some simple equations at h i g h  f i e l d s .  ~i a g n e t i c  b u b b l e s  a n d
involvin g the optuonal iIe~ flow rate , sp i n - f l i p  lase r— , tunable with magnetic
the r iuired b e t  e~~~rac t i ori r i te , f i e l d , are  also receiving attention .
m d  some Kapit za resist a n c e - data which Several superconducting magnets with
he i ruvided for various documented core fields in ex ceSS of 12. 5 T are
h e a t  exchani :er desi gns. aperat i on a l , and a hybrid magnet to

A . Th. \ . ‘l , th Waele reported produce over 20T in the steady state
on t h e  He circu l - i t ing dilution re fri g- is being constructed. As I understa nd
erator w i t h  m u l t i p l e  h e a t  ex cha n ge r s it , the norma l currents will be in
developed at Eindh oven tJr .ive -rsity of the copper used to stabilize the super-
Technology. Thu s approach is not very conducting c i r c u i u t  in this magnet.
u s e f u l  u n l e s s  u l t i n n t a t c  temperatures Many of the projects in the magnet
le ss t h a n  20 mK ar e  d e s i r e d .  But t h i s  l a b o r a t o r i e s  a re  b e i n g  p u r s u e d  in col-
app roach  has the  disadvantage that lahorat ion w i t h  t he  M a x - P l a n c k - I n s t i t u t
t h e  sm a l l  vo l umes in the mixing chambers in Stuttg art which provides matching
m u s t  m a k e  it difficult to establish funds with CNRS. Apparently this bi-
t he  c o r r e c t  ie~~-H e~ c h a r g e  a n d f l o w  n a t i o n a l  f u n di n g is quite a stable
ra t es .  i t  t h e  t i m e  of the conference arrangement.
t h e y  had bu i l t  cing le , dual , and triple - In the older labor atories of the
mi x i n g  chamber refrigerators wi th CRTBT , I vie -we -cl the mockup crv o stat
terminal continuous temper atures of of a S ’0—kW superconducting alternator
13 mK , 5 .7 arK and 4 mK , respectively , which will opera te at 3000 rpm and  re--
Dc Ku el e estimat e s that 2 mK is  the  q u i r e  10 liters/br of liquid helium
minimum con tinuous temperature obtainable for cooling . A paper at ICE( t’ by
in this manner for reasonab le Y. Brunet , G . Faure Brac , P. mane-se
c o n f i g u r a t i o n s .  and C. P i n e t described this apparatus

The final talk was given by C. and the  t h e r m o m e t r v  c i r c u i t s  w h i c h  were
Frossuti on the new continuous heat telemetered out from the rotating cry -
exchangers developed it CRTBT which stat. In these laborar e r r e - there
utilize sintered silver powder on a we r e two  dilution refrigerator s ; one
silver foil separating t b  two counter- being use-cl routinely for stud ies of
flows . Using only one of these exchangers- - the magnetic m d  transport properties
and no capillary counter-flow - exchange r - -  of m e t a l l i c  a l l o y s , while the other
he has obtained a terminal temperature utilizes eight heat exch nge-rs of an
near 16 arK at a circulation rate of older epoxy design to reach 3.5 nni k con-
100 ii mol/sec in a r e frigerator using tinuous ly. One interesting feature
a still which produces only 1% lIe , of the CRTBT dilution refri gerators
Fr os s it i has an alyzed the performance is that they use PVC tubing fo r  t h e
of his refrigerators and finds a corn- capillary connectors both the lie-
p o n e n t  of the he -at-leak which is pro- and the lIe u -rich streams . The PVC tubing
p o r t i o n al to the circulation rate , is merely force-fitted onto metallic
not the square of the - circulation rate f i t t i n g s  and differential thermal con-
as e x p e c t e d  fo r  viscous heating, which traction apparentl y makes these con -
is in disagreement with M inikoski’ s nection s superfluid tight.
ideas. This difference created a long I n the - new building of the CRTBT
di sc ms 5io n among the attendees of the there Is truly an impressive si ght .
special session , even so the question Two large dilution refrigerators and
was not clearly resolved, an older adiabatic demagnetization

The -ifternoon visit to the CNRS cryostat are in operation , and four
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more dilution-refrigerator stations is a polarized li ght goniometer .
are under construction , one or two of The system works as follows : Lig ht
which will be used by the Max-Planck- emitted from a dc source is polarized
lnsti t~~t, And there is room--and p lans by transmission throug h a disc contain-
- - f o r  more l One of the  o p e r a t i o n a l  ing a l i n e a r l y  p o l a r i z i n g  f i l t e r .  The
dilution refrigerators uses the older disc is made to rotate in ex cess of
epoxy heat-exchangers to obtain 6 inK 125 revolutions/sec . The li ght is re-
and us being used to study the specific ceived by a transducer which consists
heat of He3 as a function of temperature of a pair of matched photocells in front
and pressure. The second operational of which are mounted polarizing filters
cryo stat has the one sintered-si lver with planes of polarization fixed at
continuous heat-exchanger described 900 to each other. The- outputs from
above. This cryostat will soon be the two photoce lls are conn r cte -d in
modified to have several of these new opposition , consequentl y any non-
h e a t - e x c h a n g e r s , a n u c l e a r  adiabatic polarized li ght inciden r on the trans-
demagnetization cooler and a supercon- ducers is rejected. The si gnal pro-
ducting quantum interference device. duced by the polarized li ght , whose
It will be used to investigate the plane of polarization is rotating,
superfluid phases of H e .  Drs. Fossati , is sinusoidal and of a frequency twice
Tholouse , and the other CRTBT staff that of the revolution rate of the
form an en tlusiastic and energetic team disc.
that w i l l  u n d o u b t e d l y  make even more P h o t o c e l l  t r a n s d u c e r s  may be- moun ted
of an i m p r e s s i o n  on l o w - t e m p e r a t u r e  on any of t he  r e l e v a n t  limb and body

h s i cs  in the  very near  f u t u r e - ,  segments  of t he  s u b j e c t s  under study
I .A .  K i t c h e n s )  to produce s i m u l t a n e o u s  angular dis-

placement , velocity and acceleration
1 outputs , i.e., as the limb move- , the

PSYCHOLOGICAL mounted photocelis move , altering the
SCIEN CES outPut of the photoce lls because of

the change in plane of polarization.
Mitche~ son demonstrated this technique
during my visit . In thi s case a subject

RI0MLC1IANI çS At4E) VI~~ION AT LOU GIIB OROU GH had two pairs of photo celis mounted
flVTV i~T~ TT’? ~‘T~_TECHNot~~.V~ on his ri gh t l eg ,  one below the knee

- 
and the ather above, The subject walked

The Department of Human Sciences on a treadmill in front of the - rot ating
at Loug hborou gh llnivers ity of Technology polarized source (dayli ght has no effect
is one of the most active and productive on the r ec o r d i n g s )  a t  a d i s t a n c e  of
i n the UK. While ergonomics is probably about Sn ’ feet. A graph showing a con-
their forte , degree programs also are tinuous recordin g of the angular move--
offered in hunian biolo gy and psychology. inent of the leg was produced in real-
A description of the Department and time on an analog display , and on demand
several of its programs is contained could instantly be reproduced on hard
in a companion article (see p. 332). copy . The instrumentation , which is
This article will address primarily easily portable and appears to be ea— v
those research programs related to bio- to use , has been pac~ ;mged in cooperation
mech anics and visu al processes. with a local electronics firm and will

In  1971 , w h i l e -  a g r a d u a t e  s t u d e n t , soon be a v a i l a b l e  c o m m e r c i a l l y .
M n .  D.L. Mitchelson began a program The s y s t e m  is b e i n g  modified to
designed to develop instrumentation permit three-dimensiona l recordings
for making on-line recordin gs of the  of body movements. In t h e  new w e s t e r n
angular displ acement , velocity and the photocell tr ansducers worn by the
acceleration of limbs and body segm ents. subject w i l l  he replaced by m iniature
The reason for this interest W a s  to gall i um arsenide injection Lasers which
make it possible to analyze limb and emit short pulses of infrared li ght.
body movem ent ,s in relation tu work skills; Circuitr is requir ed (worn by the sub -
d e s i g n  i m p r o v e d  o r t h o t i c  d e v i c e s ;  assess  j e c t  in a l i g h t - w e i gh t  b a t t ers  p d c k )
t h e  p r o g r e s s  of ph y s i o t h e r a p y ; e v a l u a t e  to pr)vide the lasers with the short
t t .e  r e s u l t s  01 orthopedic surgery, and h i g h - c u r r e n t  pu l ses  which stimulate

P l a i n  d a t a  on body movemen t s  fo r  a the emission of light. Three e l e c t r o n i c
v a r m ’ - t y  of o t h e r  purposes .  The in stru- cameras are  used to detec t the output
m e n t a t i o n  w h i c h  r e s u l t e d  is referred of the lasers worn by the subject .
to as CODA ( C a r t e s i a n  O p t o e l e c t r o n i c  The output of two of these cameras is
Dynamic Anthropom eter) which in effect u s e d  to determine the position of the-
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l a — e r s  in t h e  X and I p l a n e - - . T i e  u p i r u n , i s  a f a s c i n : u t i n g  p r c - g r a m  i n
c a m e r a  i s  p l a c e d  c e n t  r m l  lv be tw een ph~ s i  c a l  a n t h r o p o m e t  n y  i s  a S t  Ld y un d e r

the th e r t s- a n !  i s  s e n s i t iv e  t y e n  - t I c  d i r e .  t i o n  of i ) r .  .1 , S i t i a w h i c h
ic. uI movement only . The ri t i r t s concerns the influence 1 heart m o x em e n t

O~ t~~.e  c u r r e n t s  so—produced a~~- p r o p o n - — on [ s t r u ra l r n i o t e m e n t .— . in add i t i o n ,
i c I l i a  t a t e true ‘~Y coo n I i  m i t e s  A l h a  is e- per i m a - n t  i ng w i th v ;I  r i ous

o 4 t h ~ 1a~~e rs  in~ dO not cont a in errors t i -I - of k n ee  p r o s t h e t i c  d e v i ~~cs w i t !
e p i v a l e n t  t th ( ’  p a r a l l a x  e r ro r s  w h i v h  t h o  b r c c t i v c  of  d e v e l o p i n g  one w i t h
o c cu r  in - l i v  c r 1  u i n a l  p h o t o g r a p h i c  f u l l  f r ee d o r  f m o v e m e n t . .-~ l t }~~i i s

r e c o r d i n g .  T h i s  s ys t n w i l l  permit using the pol ;i r u: ed —l i ght gonu i onnt-t -r
t h e  re c o r d i n g  of  3o0 ° t u r n s  a n d  s i m i l a r  t i e r - c r  bed ea r  I i  or  a - . a mt - i ns of de
m o v e m e n t s  w i t h o u t  t h e  s u i - t e c t  g e t t i n g  l e m m i n g  t h e  e f f i c ; a ~~v o f  t h e
-nt.an ~~ led in a mesh of w i n - es , as w ril d p r o s t ! i - - - i s .
c the ~ ase if the J ar .er s 1st- n - c a t t a c h e d  A n o t h e r  m~ t i v e  g r o up  - a t  l u r o r g i r

s t a t  i o n a r v  t-~~ti i p m e n t .  T h i s  pr a ram us t i e  ~ iod vii a r- i~ - - a i r - .~. \ i b r a t  i o n  Re -
is  .a h e a t a l u  ex an rn p l e  of a ir a derm ti e— vearch hr rip. I h a l  t r oppun t o  i t ~
x c l o p e - d  in  in a a d e muc eni  i r o n m e r r t  r -  t a l k  w i t h  ‘In . I . S a n d o~~er  w h o , ovv r
being carried h r u g h - f r i  I t i o n , i - c  pa s t  few y e - a r c  , h -a been respon-
incl udin g the ~. r ~~eting of  a commercial si b le for an r x t e n s n v e  j r o r a v .  d e s i g n e d
d v i  ice that c o u l d  be a m a j o r  c o n t r i b u t i o n  to  m c i - n r c  t h e  c f f e c t s  ~ mech a n i c a l
1 t h e  t r e a t r r r e r r t of at ient - - hand icapped x-i hn. m t ion on h u m a n  p e ri rmance , co mf  r t
by ir urv or surgery, t i n .  cid design and h e a l t h , e s p e c i a l l y  in th e .ar ca
of ortho ti c and pros thet i c  d e v i c e - , of ‘r an spo r l ; i t i o n .  ‘a s ’ u ~~v currentl y
a t h l e t e s  w i - - P i n g  t - increase their under w ay i n v o l v e s  l . a h o n a ~~o rv  s u a u l m t i o n r
efficiency t i r r mg i t h e  - a r i a lvs i s  of aid r e m  I— w orld mea sairen ren in of H- effect
body movem - , and I i  s c i e n t i s t s  w ishin g of vi h r~~tio n on t n r : k d r i v e r  fat i .:ut
to  c - r i h u c t  d y n a m i c  a n r t h r o p o m e t r i c i l  g e n e r a l  c u n d i t  i n . a n I  w o r k —re s t cycles,
st  rid ne - s . I n  a i d i t  i o n  t o  v i  

I r i t i o n , n i c a —  ar c  s
Two ) t cm  p r i g , . m  are untie r w ; a  v a - e b e i ng  oh t a i ned r i  l a  t i nag - c a b

w h ich rel at t i  p h y s i c a l  r r h r r p o m e t r y _  t e m p e r a t r e , n o i s e  l e v e l s , .~~rh S e t
The f i r s t  i s  u n d e r  t h e  direc t ion of comfort . Seit - ra l par ar- d - te r~ are h i e i n g
Pr - P. . t .I .  Jones who di v i l e  his inter— e’ i r s : r d  m d  ri d na, hea rt r ate , bo dy
e- t c j n t  - - r H r ee a r i ,  S - The I i  r —  t t ennpe r: t ir e , dime u-s n i g i r t  sh I t s , i t  c
is a long—r ange - r u d y  in w h i c h  w o r k —  I h e  1 t v n m i e s  l. a I - i n  i t c rv  i s  w v - l i

- of tot! chi I - i r e - n  a n !  adults ea i iui pp e d tc do t h i s  w o r k  and  r t ins
is hie in g corre lat ed with ethnic d i f- v i l a r a t i n c  c - j u m b l e  of  r C i i i c u f l g  v e r t i c a l
f e r e n c e s . Jo nes is r n r - : a s n a r i n g  0 upt ake mo vements of rip t o  ~ 1.~ cm - e r  i t  r e k e ,

d e t e r m i n e  t h e  a h i l  i t .  of spev i f i c  a vt- rn i c - i l  in n l ,a t d e v i c e  c . i ; - a h l e  of
nus ci e— to  do w o r k ,  lie a l s o  i s  a n  a c e o l e r a t  in  ~~~- to l~ h O rn/ s’ , ana! cx
~er i p t i ng o rr - . i - ; U r v -  u - : l e  mac- c using t e n -- i ve  u n i t  n i l r r r a - n r t a t i o n i  a n d  c o r r r I u t v - r
a v a r i e t y  of  t e h a :~~- r - s  i n c l u d i n g  radio— s u p p o r t  epa j i l t
g r a p hs , u l t r a  v - i n ! , ~~~~ d e n i s u t i r e t i - V U n d e r  t h e  d i r e c  t j o n  of M r .  P .1.
i i i  b y - a s r i r i n g  t i e  l e v e l  i f  p o t a s s i u m  t o n - t h e  V i s l o  a n d  Li ht ing Resc’arvh

i O . He h o p e - - t i  , c L a t c  t h e - -e f i n d i n g s  G r o u p  h a s  c o n d uct e d  .i w i d e  v a r i e t y
t i  hone  c o r ti - : .i l t h i c k n e s s  n i l  d i f f e r -  of  s t u d i es  p r i  I l l  i l y concerned wi t h
once - s  i n  b ody c o m p o s i t i o n ,  t i r e  e f f e c t s  of l i g h t  on v a r i o u - - h r - - r a n

In  a second area , -Jones i s  a t  t e n r p t -  f u n n  t i ris inc l i i i  ng perceptual r e s p on s e s ,
m g  1 r e l a t e  t h e  m a t u r i t i o n a l  d e v e l o p -  p e r f o r m a n c e  c h u a r a c t - r i s n I ~ -s , a t t i t u d e s ,

ra t of t i e  sp ine  in the  hun n : an a f e t u s  a r m  j 1 r v s i o l ~~g i c i l  a n i  b i o c h i c -i r r n v - : m l
to f — n a l  rr ve r :rr - na t . In  a j m t  program responses . ‘a l o n g — t e r m  s t u d y rv- ~~e i l t  I c

H t h e  Un a v e r s  a t r  of “a n - r h e r - t e r , c o mp l e t e d  w a s  designed 1 d e t e r m i n e
he p l ans  t i  st  i m u l : a t e  movement  in an imal t h e  e f f e c t s  of h i g h i n t e n s i t y  l i g h t
fetuses and to administer v a r i o u s  d r u g s  (c a p a b l e  f p r o d u c i n g  d i s c i r r i f r t  g l a n r - )
t l i i - r - . t b - r  and mea sure t h e -  e f f e c n  on pcrform.aiic e . Size of c r i t i c a l

r ~ s i c !  m t  r u s a  onc have on spin a l deta i l n- v o l  vat Ic , a r id  cont n a t  required ,
- I ’ - v e l o p m c n t . Jones ’ t h i r d  area  0! i n t e r -  were  among  t I e v a r i a b l e s  nit ’uas ured .
e i s  a s t u d y  in co llaboration w it ! The relationship l e t s ,  n age and  sensi-
the ll n i v r r n s i t y  of Leicester in which t i v i t y  to disco irali -r t g l a r e  was also
r an a t t e m p t  is being made n ide n t i fy studied. It was f a r m !  that vis ua l

i t  i v  heart signa t r u n l ’ s  In i n d i v i t r u a l s  perfo rmance generally is unaffecn c i
so t h a t  e a r l y  s i g n s  of h e a r t  d i s e a s e  by discomfort glare , a t  l e a s t w i t h i n
cmli he identified u- in g a computer , the hounds of t t ~~- p a r a m e t e r —  measured .

To rotund out what , in the writ er ’s Throug hout the g l ar studi es , the
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1 . g i r t l e v e l s  v a n  t ed  oVu r -a ran ge of layout , and the sma 11cr customers
to 11 ,000 lax. - ‘a v i s u a l  S t  t i d y  r a r e  a l m o s t  oh 11 gui  t d to fol low suit

cri r ri rr t lv  unde nas. a . is c.oncerred with due to the expense of making changes .
the controversial issue of whether This can be countered to some extent
to put w i n i a . — in bui ldings. Althoug h if a group of custoners get together
rio -St people feel t b - a t  windows are nec - and request certain changes.
essary t t ev- are always hard-put t g ive In summary , t b e r  are many projects
tang ible reasons . Int erestingl y , th is underway in the Human Sciences Depart-
res & ir ~ h is being spon soned by ti re Glass- ment which , in the writer ’s opinion ,
ri- -Bu m I d i n a s  Committc - i of the European represent a good balance between basic
h l ; a s s  \ 1 . ; m i n i f a c t u r c r s  A s s i c u a t u o n .  and  a p p l i e d  r e s e a r ch .  T h e r e  a p p e a r s

A n o t h e r  study of some interest to he a continuing relationship between
is being conducted by M e s s r s .  M .A . the research staff and representatives
Sinclair and A. Gale . These investiga- of local industr y which should go
tor- are ra-cord ing and analy zing eye- Ira n in m a intaining the v i a b i l i t y  of
nr.ovcment p a t t c r n s  of female lace in- a d v n r m m i c  progr am of research and
spectors in a local lace factory. These trainin g. (.J J~. Miller)
ra tmi r e ladies have the difficult and
tedious t a—k - f detecting mistakes in
machine-pr orL~ ed lace tablecloths , nap-

~ins , i t  c . They are capable of finding Hu MA N hr  I E N C L S  AT T I l E  L O U G I I B O R O U G I I
30 to 10% of individual mi ssing th re r a d— tT~ J\ f l~h J T Y _ OF 1’l - c I ! N G L ( C,Y —

and imperfections in pattern— , working
for h ou rs on end. Sinclair anti Gale The Loughh rr- u g h Universi ty of
are uti l i z i n g  an eye-moveme nt apparatus Technology is one of a new gener -tion
tt a t permits them to record the visual o1 B r itish Universit ies . It is located
scanning j- r atterns of these fine ladies on a b e a u t i f u l  1 4 0 - a c n e  c a m p u s  on
under normal workin g condition. ;. They time ed ge of Charnwood Porest near
moun t a m i r r o r  on the edge of work table the cities of Leice ster and Notting ham.
such that the image of the eyes is re- Over 90% of the University ’s 3500
flected into an eye-movement recordin g students are in residence. A lthoug h
ca mera , hence to a video tape ri- ca rd! the Unive rsity 5-r a s  f o u n d e d  f a i r l y
c o m p u t e r  c o s r h u n a t i o n  such  tiat the recently, its oric ’in s date back about
sca nning patterns (uti l i z i n g  tie com e-al 60 y e a r s  to , ~~r a t  was then , Loughboroug h
reflex) are displayed in real tim e. College.
i~h uI e  the in s p e c t i o n  of la t e , in i t - e l f , The development and general areas
may no t he j- ert in c-n t to other slIce u f i c  of int erest of the Human Sciences
t n  ~s, the recording techniq ue s arc lr&-j i r artment will be described in t h is
of in tc rest • . r t  i d e , while a companion article

.-\ f i n a l  area of m I t ~~~~ is the w i l l  cont n ain details of individu a l
i at i r im F r g n i on u cs [eni t ‘ r which h n i s  research programs

been under the dir e ction of Or .  I r l w y n  The a n c e s t o r  of t h e  D e p a r t m e n t
l . d w a r d - ;  since its inception in April of Human Sciences w a s  the Delin artment
197 1 . (Edwards is leavi ng Loughhorough of Lr gon onni ic s and Cy bernetics which
and w i l l  he t a king a post rat the Univer- s u m s  e s t a b l i s h e d  i n  t i r e  Lo iug h h o r cu g h
sit of -\~ ton beginning in .~ri Ia 1976 .) College of Technology in Sep tember
One of the major studie s u ndertaken 1960 with the appointment of Dr. ~.F.b y thm ,s gr cup has i n v - l v e d  t i e  study l loy d , n i -  h e a d  of  t h e  D e p a r t m e n t .
of p 1 1 - - n  ac t ivi ’s on the flight-deck It was set up as a p o s t g r a d u a t e  D e p r a r t -
of the Trident a i r c r a f t  (BAC ll l). me -nt to carry out  r e s e a r c h  in t he
By u sin g tra ined observer s , ian extensive fields of ergononiics rind cyber retics .
anr ri n i t of data was collected over a The Colleg e , one of ten desi gnated
p e r i o d  of yc- n ars d u r i n g  , a c t u a l  f l i g h t . “Co t l eg e s  of  .-\ ! v - a n i c e d  T e c h n o l r i t r v , ”
Ft e se  d a t a  - a r e  summarized in a series came under the contro l of the M mnn istr v
at ~ ports obtainable from t h e  I l n i v e r -  of I. l i a c a t  io n . I t  was ia fl unprecedented
s n t y .  I’ iS h - lv. ard s ’ op inion that , s t ep  undon’ the M i n i s t r y  f o r  a new
genera lly speaking, cockpits are layed Department to be cr u r ated in any college
out bet t o r now than in the past , hu t without ran e v a -s ting teaching require--
that thi s  and fu rther improvements still m e n t .
depend on a few key c) p l e rand personal The fir st p o s t g r a d u a t e  cour se
interact ion r a t h e r  T h a i  the existence began in Janu naiv 1961. The prcgram
of an organized ergonomics eff ort, continued to expand , and in Septemb er
‘.bo- - t of the time t i e  f i r s t  b i g  c a l s t o i n a c r t t  1 11 4 the first courses in ergonomics
pu rvh ;a --- i n g  vi ni na .  a l i t  rni ft dictate the and cybernetics were offered to lb
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undergn . i d r a t e  s t u d e n t s  - F r em  the res- ar ch students - The staf f is in-
beginning, the Flepartnaent has sought t e r d i — e i p l ina ry in nature and r(’pr( -
t i  link it— activities w i t h  industr y , — ; ‘nt s such areas as ergonomi cs , cx-
‘o~- ;- r nirua rr t rind eve r y d n u v  h r u n . u n r  - a , t i v u - per inienta 1 and social psy r ho logy
t i e - - . Ic in ile ba sic r e se a rch  pro gri r ’u~ computer science , and engineering,
represented a significant effort , Research and app lica tions work is
t h e r e  c o n t  inuied t i be an emp b n as us on rup I it a b o u t  50/ - Re-se-arch support
t buo a p plication of t i e  h u m a n  sciences comes from the Social Scienc e Research
to ri n a l - so r ld p r o b l e m s .  The degree C ouncil and other government or ganm i-
pro r am which evolved during the l ) in ’ s zations while tine applications sup-
i n c l u d e d  m a t h e m a t i c s , s t a t i s t i c s , p hvs i - port comes from industrial or conninier-
o]og y ,  c on p u t e r - p r o g r am n i n g ,  etc ., cia ! organi zations. An intent- s ting
for the fin - st two years w ith more spe- point concerning support was raised
c~ -al i :ed courses being offered the dun n1: discussions with va nuou - mem-
t h ir d and fourth years. A si gnificant hers of the staff. l Jn li ke the US
r i - n i t  ion c f  the third y e a r  was devotcd where the researcher frequently luca s
t i n a p r o j e c t  in which the student ala - to exp lain potential applications
p~ ied the knowledge acquired the fir~ t of his work in order to obtain sup-
tso years . port , in the UK (at lea st in the so-

le 1970 the Department of Human cia l sciences) it is more difficu l t
Sci ences was formed. This Department to obtain support for work of an ap-
now offers undergraduate honou ns-degree plied nature. According to those with
courses in ergonomics , human biology, whom I spoke , this is because the
a n t i  p s y c h o l o g y  as sell as postgraduate proposal-review committees are corn-
d e gr e e  courses  in e r g o n o m i c s  and human posed primarily of traditiona l aca-
t-uol - .~v . Ti- c Department is under the demic individuals who view the pro-
d m n i - t i o n  of P r o f e s s o r  B r i a n  S h a ck e l  p o s a l s  of an a p p l i e d  n a t u r e  as a de-
who a s sumed  t in ts post at the end of viation from t h e  traditional unive r-
1 - T I .  .- t lt b ough ergonomics , as a spe- SIti research role.
c i a l t y ,  has  e . x i s t e d  f o r  o v e r  25 y e a r s , - A major area of int r- r r-st in HUSAT
fo r nu 1 university degree pmo grni r s have is man-computer interaction. This
ex i s ted for a relatively short time , program primar ily is u n d e r  t h e  direc-
The rc re arc h comn itn -ent - of t h e  s t i f f  tion of Mn , K . !) . Eason i  an- b inrolves
at Loughborough rind the c!ose l iai sri n the investi ga tion of problems which
n i e y  ma inta in with industry, medical ari se when computers arc lu st in-
and pa r;a - r :r r- - )ica l org n i rni:na t ions , cha n i - t r o d u c e d  t -  users such as managers ,
table f n a r i d a t u o n s , and w i t h  the co r ’rn -un i- engineers , clerks or desi gners. ~lne
t s n a t l a r g e , are  c o n s i d e r e d  t i  he oi  n ) h r e C t i v e  is to  i t - p r o v e  t h e  c a p a b i l i -
v i  a I i m p o r t  a rice in tuna i ritu a l n i rug a chna I — t i tn p r e d  i . t h u m a n  Ire1  a t -  or in ci r—
I i :  mg i ng undergraduat e p e t  g m - r a i n . d u m m y t a n c e s  i n v o l v i  m u - man— cor n — t nt en

The Depa rtm ent has a f nnll - tinn - e inter n action , by stim ~k i ’n g t i e inf iue’u -~

~ t a f f  of 1, w h i c h  i s  n a n u g ’ r t - r t i d , on of such parameters as response time ,
a p a n t - t i m e  b a s i s , by four Rr- - -earch the availabilit y of gr aphic rn l facu! i-
F e l l o w s . 10 members  of t h e  rn search ties , differen t h - i n -- a r e  and sn ftwn ire
sta ff o t I .c’ (In iv ersi t- ,’, rind 14 member - s i n p u t  Jet - i ces , along with such fa~of  t h - :  I n s t i t u t e  for Consumer Lrgononuics tor s as personality, expe r i e n c e , iam b
U- . FEe p r i n c i p a l  i ’ n i - n m p v in the Depar ’ - tm aining. For u-sample , t i n e  P c m r l ) o st -
me-nt arc: Human Sc it - races and Advanced of one s u c h  study w u a s  to  i m p r o v e
T ec hno l ogy (IIU SA 1 ) , V i s i o n  n a n d  Light ing s-.- ’- t er p e r f o r m a n c e  and h r unu r nmn sat is -

Rese a rch , B i o d yn a m t c s  a r m .  ~‘ih rra t ion Re- f r a c t i o n  by spec ifvi ru g displa y s to
-~eri rch; D e s r 1r i  En gonomi c~ (‘enter; l n s ti — match nao r precisely the c n a l n a b l l i t L e S
m ute f r  ii r r v i u n i e r  Ergonomics Li m i t e d ;  and li w i t r i t i i n r s  of human contr o l l em - s .
i r r d  t h r o A v i n u t i o n  I n g o n o n i i c s  e i t e r , The r e s u l t s  showed t i  n it the use of

U n i  -.‘ t l ~~- wo rk in the l - f l i h \ l  g r o r i ’ - probab il l s  tic r it ed i Ct i Vt- coi- rpu ten
sill be de scn uhed i n  t h i s  artic le. liii- dm-upl ay s gave s i g n i f i c a n t  impr i Vet - ‘mt
r e s ; - ; a r~ h ii t h i other groups wil l  be in system performance in a stocha~’t ic
‘es rihed in tl .e companio n article men - multistage decision -‘vstem, The ~~exi-

t i ~ i n u e d  e n a r l i e r .  hi lity of the Departm ent ’s PI)P— 12-\
HIJSAT was established in August 1970 ci i r - ipu t e r is being sti adil y increased

n conduc t rese rarc i- : a n m d  t o  n i ( i p l v  the by adding peri p he nna l equipment in
C o n c e i t s  a n d  mv n - t b i r d s  of n a i i  liii ci tech- order t i  support these studies further.
n i l  t i g  i t  h h u m a n  sc i c-nc c•~ . I n  a s i m i l a r  v e i n , s t u d i e s  a r e

A t  p a - e s e n t  t h e  I I I J S A F group has about underway b r  determine the reasons
n i n e -  fu l l - t i m e  st af f m e m b e n —  P l u s  scv e r al  why u se r s , s uch  as managers , when
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offered a range of f a c i l i t i e s  by a svs-
tern , ma ka- use of only a small number SPACE
of tho se a v a i l a b l e .  I n  an e f f o r t  to  SCIENCES
improve this Situation a pro gram , sup-
ported by a computer manufactur er , is
be in 1 c -n i j i i c t c’ d for the p u r p o s e  ii f re- BALLOON__RES} A~,ç,jil
des ig nir - g computer-related equi pmen t
in order to faci litn ate its use. Other From 2-7 May 19Thr the European
n - elated studies include one being con- Space Agency , liSA , sponsored a sym-
dnac t c~i j o intly with the Tavistock In- - t i -  posium on sounding rocket and hal-
tu ’e of Huma n Relations (London) to loon re-n - u -arch in the n a nm roral :one.
i nv c-s tiga te - the role of the on-line corn- The symposium was held in Schloss

-- 0 1 c r  in  b r a n c h - b a n k i n g ,  an d a c o o p e r a -  E l m a u , wh i ch is an isolated resort
m i ce program with Denmark , Austria and hotel of the cl assic tradition locatcd
We st r c- r rmnna ny in which the uses of con- rig h t at the base of the Bavarian
p mu t- c r s  in different countries are being mountains . While the slide pr c je cti on
compared, and other speci na l facilities were

A second m a j o r  a rea  of  interest minimal , the i s ol a tion and quiet at-
w m t h u n  the IUISAT group is concerned with mosphere w a s  most c- i ni iucive b o t h  to
t h e  c h a n g i n g  n- i - I c  of the human from a good working sessions and to many per-
contro l ler t i  na system monitor or su- sonal interchanges between t h e  approx-
p e r v i c o r .  T h i s  wum s t i e  p r i m a r y  s u b j e c t  i n n a t e l y  100 a t t e n d e e s .
o f a r e c e n t  f i v e - - h a y  s y mp o s i u m  (see The purpose of the symposium wa s
E ’— ’. 6n i~~( : 2 ~~2 )  a r i d  has been a m a t t e r  of to lir ovide a forum at which the van-
in c r t - a - c i n m  i n t er e st to psycholog i sts ous curren t and future lure pe-an na-
t h r cnmg l -o n mm the wor ld . The particular tio na l programs could be described
i m n t e r e s t ~ r a t  1,oug h h o r c -u g h  i n c l u d e  t h e  b o t h  for infor ni ration and so that co-

~ ‘ u m I n  of s y s t e m  m o n i t o r i n g ,  e, g . ,  s c h e d -  o r d i n a t e d  and c o m p l e m e n t a r y  e f f o r t s
ri l i n g  t a - ~~S , ( r n i r c e s s  c o n t r o l , a n d  air co u ld  he p l a n n e d .  I n  t h i s  r v - g a r ~’ i t
traffic con t rc l as well as th e behavior s h o u l d  he n ( i t e d  t h a t  s i n c e  l u -~ I -~-~
of - n t  ro llers in a simulated chemical has funded neither balloon nor sonmnd-
p l a - t  , p na r~ el—sor ting in the i’o- - t Of- ing rocke t work , but it has t ken  a
fi cc , ;i nm -~ cc: roller he-brat ion in n u r i c  l e a r  l e n a , !  i nr~ role n fl providing a 1 - , al
p o w e r  t it  ion s , f r a m e w o r k  f o r  c o o r d i n a t  i n g  t h u  nat ion-

\ n e t h e n a rc a o f  i n t e r e s t  is t i c - aI progr ams in th ese areas. Thi s ri te
a~- pl u c i t  ion of m odern technology t ic the - sill rev m e w only tir e items reLated
c - s i gn i - f  c c f f i c e  s y s t e m s  s i t I ~ p i n t i c u l a r  t~~- balloon p nc r c ~r amni s that were discussed

a ’r .p h a s i s  on t h e  s t  - - a g e , m - t n i ev un l and a t  t I i s  — i i m r f i o s l u m . -\ sepa r a t  i c ~\ f l u t e
-c - - in n i c a t  ion of in for me at ion, Au raid i — W i l l  rev ow the port ions of the syn i ’ —

i - o r a l invest mg - a t ion i c d e vo ted to str md y— p osi ram na l at c- cl t i so u n d i n g  r o c k e t s .
in g  ~- n i n 1 — c i ( i r t e r  i n t e r a c t i o n  r e L a t e d  T h n s  sp l i t  is felt ua p p m - r ~- r i a t ~~ in v i e w
to th e desi and mora l toring of experi - of ‘hi- m el - at u t - c- independence of t i e
- : t - n i t s .  In t i  is r a - g a r l , t w c i  c i n a t ni — two pn i h n ~~rnS and  t h e  g m  s u n g  m n m p o r t im c e
co 1 1 o c t  i o n  I i - ;  m . em- h a t - c  been deve I i 1 i eJ, and r i m g~ n u :.a t i on  of ball eon I n - - r r i r l S.

li me is n u m u l t i p l e — a c t i v i t y  r u - e i i r d i n g  F r ance  l i - a s  t h e  l a r g e s ’  of t n :- l u —
s r - i  téna d e v e l o p e d  a s  - a g c -n e r a l  h u m - ; osu- ropean ia — a l  l oon  p m  g r a m s . ‘u - v d e s c r i b e d
t a t  i — c o l l e c tion Jet i c e , w h i l e  the u t t . c - r b~ ,~~ , -~ i rah rj e r  - - o r r e  ~~a t j o n a l  d ’ l t u d c ~
is - i  d evice f i r q n i o - - t i o f l f l o i n i -  n a n r - - wc - i m n m y  s c i e r t  i f u  t a o) , u t  s a - ~ — t n a i t e d  in lOtr ’,
1 -  ;- i isi — ’r t i t t i n n - c . P - b  h r devi ces collec’ a r r l over thmc- l a s t  five years ha s  a C t - n —
c l i ’ a i t r  c o m p u t e r _ C O r i h i t  i b l e  f r i r m  i n  on  - aged  a b o u t  100 :u - r o — p r e s su r c  I t  n r t t - d
Jo r t O  e l m  ‘rio a t e  t I r n e — c O f l s U m i nmg d.a t a arid of v a n  i a h l  e i t r ant - ) hal loon I i g h t  s
c od i n r - per ye a l . Of t I :  e a I r - r u t 23 % h a t - c -

- cunmary , IIIJSAT is a busy dynamic bee n I on  r u s t  r o n r i n ’ , 3 ( i %  for mag r n i to-
depar tment concerned W i t h  t hu problems spheric sti m  li es , 1 S t  biolog i cal
of li n t roduc ing iii ~ - r t - - r  tc chno logy not  e x p e r i m e n t s , 21’ . fon - nieronorny ,
only t i  students h u t  a I ~~o to local or— for meteor ( i r e , r a n d  6% for e a r t h
- i n i z a t  i o n s  a s  we’ll a s  f i l l i n g  in the ob sciva n i on ~s , l i n t -  ear t h—oh s ervnat m c ’nm

g a ( i S  in our knowled ge r e l a t i n g  to the wor k i s  now i n c r e a s i n g .  T h i s  include s
i n i t a rat - tjon between a n  and m a c h  u n t o  • a s- ide r ange of ea it h a ; r (i l lc~m t ions ,
Both t b r  fa c u lmi - . I n i  the studen ts are e.g., agrenomy, h y d m n r h i g v , oceanog-
i n t e r e s t  I n , exciting anal doi 

~k 
things, r a p t i , and geology , wit  ii ~~~~~~ film

(J.W . M i l l e r )  and mul t m ’ - ; r o c t n a l  photome tric sys-
tO ri- - be ing used ,
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Wit h i n  1 -ran uc i- t i n t - r e  us h i - t i n  - i  7 . l) e l r i r v -  of h i - ’ -  ‘ u l l i l i - t i u r m  I , a h o r a t i i r v ,
s - i n t e r —  can d ru s umr t - r — l a a a n c -h - i  to SO t i r n i t (paeviou slu d a - s cri h ii- d in iS\ 29—1 2: S 7 a 5 )
t h e  prevail r u g  win d s can he used to h i r i i ;- e r a t ing in suppor t ing the pro-
--i - i t  m a i z e  f l i  g l u t  times , i m p t i  t e n  ~n o i i r s , g r a m  a re  Italy, Spain , and t h e  ItS .
W i t b i c m t  o v e i b l ’ i n g  n e i g i r b i i n - i n g  countries. lhcre wi l l  he t u r n  flights this
‘i s o , s a t  e t  v r e s t r i c t  i ons  l i m i t  t Iii- summer from Sic i I ~ to the ItS w i th
- r .ax u m tm m scientific balloon payload to inn pat load coming from the UK , and
6S0 kg. To achieve longer fli ghts , c i r n t n a i n i f l g  g a n t a m a - r : a v  b u r s t  and x-ra y
heavier p a y l o a d s , or ~ o n n d n i c t  ob ser va - experiments. A n o t h e r , from Itnui y , w i l l
ions rat ot irer l a t  i t i m - i c ’ - - , t h a - c  usua l I y conta in gamina — ra) , s —  m a y  a n d  c o s m i c

have- one or two hal loon I . a n m n m c i i n g  cam— m ic ri o- r a t- c- e x p e r i m e r t  s - The t h  i r i  s i l l
p a u g n s  pe n -  V u n a r o u t  - - i de  l - mnr mu, t- . I-to — b r a v e - or  ;ic- n m r-ni- m s f r o m  F r a n o  e , nr c- rn a n y
ci-n t l y ,  t t n i ’ - c -  h : n v e  included campai gns and I t a l y  and carr y x—ray, neutr r n ,
in \n tarctic a , Ir rr i: i l , Iceland , Sweden and hm o~ og ic ra l ex i -erm ments .
and the lt~~~P- - \ext y e n  r , i t  is expect ii ‘u-. ru n n ot h er pra rt of the- UK ; r og  r a n -
t h e r e  w i l l  he ra c i n p : m  u g m u  e n t n a i I 1mg t h e  1 , h 1o~ - i ’- l r a r c c n i  ~ ; n : a c  t- a n d  flefense ~ys-1 - a v a n c h i  n~- of  a h r i r r r t  I ~ a s t r o n o m y  h r a l  l oons  t Oti s C o m i j i r  n v )  r e p o r t  i t  on the d e v e l o p -
from Brazil , and t i - c -  f o l l o w i n g  c - a r  m e n t  of  n a g e n e r a l  putt; i s . -  h a l  loon  p L a t -

a ci)o (ie m i t  i ye camhaa I gn  Wi th t h e  U SSR f o r m  f~ r u~ e- in  a s t  ronomy ox; or i ment -.

c o n d u c t  i n g  i i n u n i s b n i m r r - - ( r r r n r i  Sweden . This sv t i e  w i l l  he t l own i n  l9~~6 and
The b a l l o o n s  thc’~’ r i - - c  a r e  m a d e  i n  F r a n c e  i~ d e s i  gn~-d so t i r i t  i t  C a n  p o i n t  a
-am i d — ca-re i n i t i z a l l v  tetrahedral in shape 50(1— kg i n  t r  i - r n-m t f r a t h~~i ct 21)
and up to 3 ma 11 ion ft . H o w e v e r , b o n n - v . ~- t  a n - s e n - v o n  s are u se d  f o r  fi n i t
t i  n r a - - c - of the rem ;ui a r r-rr c- r t for h a ,~i r e r  p o i n t  i ngs annul ii t i  -ct -c of nip  r - i r a n
- , 1 t m t r i des  and  pay l oad  we n g h t  s , t h e y  i i  ss i hi e s i th l e S S  t b - ~a n  two a r i .  — m m  n n u t
are now all sp herical and U m i l l i o n  b r i r a s and 10—r i m -c - ‘ cc’nd j i ? ’ er.
f t  . I n  u ; e - r r -  .an~ , N . S c h m i d t  ( I ’ F V I R )

in nacIi it io fl to t i . t ’ m r zero—pressure reported t b - i t  t h e  l 1FVI R i , b i l e _ r r c ur (t —

b a l l o o n  ~-r o g i~am , t i c ’ Fr ench  h n i t - t-  c x -  l n a n m n m c b  m n n ~ organi : a t  i - r n p l - inn ~ to in—
pe n -- ic - n - ted w m ’ h  balloons on t e t i - r -r s cr ’ ’ a ~~- i ts s i m ; r p o r t  of b i r - I l o o n  - ; r e m a ’
of up t 18 km in  l e n ; r t h  and  h , tv c -  an t ion s a -  t i n  n n n m n n b r e ’ r - i f  s c i e n t i i  m c
r a c t  i v e  s u p e r — j i r e - _ s ur e  ( n m n t c - r i t cd r i n d  c r i u n d i n i r  rot km’t s d a - c r i  a- es. Ib i m s  p na st
of con~ t ant vol ume) b - i  loon - n - - n - a . v- e ra  r t bc- v s t .  rt c d such ~a l l o o n  w o n  N
In the m i tten pn g r a m  t b t - v M i - r u i l u  b i t  su~-po r t i ng a cnn r mu ; ai gn i n  S p r i n  s i n .
~r i c lm b a l l o o n s  f n i i m  ~rgen t na t : - - i t  had 1 1 0 thousr ,mid ft 3 ha) b uns to m t  -

i i .  t i t t ’  l i v e - s of  i hc :m t lu re -c ir on I r S  — t I e s m  n t  e r  i n o m a  I c . I b u n  v h r - t o  c c - c- i  —

Fhese s-crc’ tracked by the US SHiv ) S tiled a c c i n r n p . r i g i n  w ith tI rcn m i l l i o n
sat - lu te and scre u-ted t i  - - t u n I c  eg ri r m ft ’ hr  l l o o n n - t i  - t i a d v  a t m o s ; ’ b n c  n - i t

ia l a,~~:i ci m- na t t i - c 2 11t1 —rn r h Icv.’l. A r  t r a c e  c o n v c t n t m u , -i i ts and in t i e  long er
it her ( a l l t  s u ch  h . l  b uns  s i  11 I r e  l a u n c h e d  t i  m r  1 l : i n n  f m v c -  t (  h r -  m l  I I  i -

_
in ft 3 hr. 1 —

in 1 L i 7 9  i s  p , i t  U e Cl oha 1 ‘u t  m o sp i r n -  r — I i r o n -  f l i g h t  s ’ c t a k  ~ p lc’ or - - o h  ‘ ho
mc Resea r - Proj cc t , ~-\Rl , and  w i  11 c - c u r t  h ’ s - i i c  I ow is I~ hi a ii — s kv car-c - r: s

i c  ‘I  ac I ed s i t t -  t h i  US 1 i ros  — Sri  tel - t I n i t  c p L i v  t c’ I c ’t i s a on u cv ~ t 0 ’  — t icc
1 i t o - - . The F r u - m a c i b r a t  c - n a l s o  l a u n c h ,  1 Son s  I t  i f l s t n  r u l y n a n t  • h e  L i i  b c - n c  r i n d
about ISO such bal loon - r n  - t h u - n  S c i —  l mnm nc hm sc-i s ic c- - v s i l l  Ic- cci t from

i t i c  studies o ’ p r e s s u n i  a l t m t u n d e - mn F r a n c e  or  t h e  h i S , I n  a - t n u t i o n , Gem rrr an .
o h 50 t - g n u  mh . For t I fl i g b n t  S - i t  ex~-e ’ r i mentor s i 11 con i ru c t C i a — u
al t i t v d a ~’~ ne:a a t i r  t - r r r t i  ‘ it su rface , l~ l a c m n c h i  t i c i l i t  i t  h i m  one - c rn ehn

t i e - a - h~~v i -  h aa i  i t  p r r i b - l e m  0 1 r i  inn in j u o g  r i  , I i .  C h i l e - n ’  u f l o r n i e n  (de i n n mp i n n ~~), t eu  r n  i n i gi ng the- I-ru m or d, l.~ r 1 t b  c l e s c i i h c d  - a bt Hoon ~ondolnu th e m ii - i- c ’
- a n  tru e- , i -  c ,rcc a mv cnt Il i a c  [ir l i t - c r  developed th n a t 1 .  c i ;  bi le i i i  a c c i - r . ’ t e -
I r~y !i ni v c ia - mit  lv t e s t e d  a na ) i c - r— Ic lii i lii lfl ( I r i - - t m  l i e - n t S c a t  t i - c -  s un .

pre~ suru ’ h,~ l l in t  ~v s t e m  1 t L a , h  me n— i t- ,- u r - m i r .  solar sensors a~~d a r a t e —
s amo ni s in n hat’ I n i l  nr a n a tm r.- ecu nu m u  wh i c h a 11 inn i - i r a t  I ng  c~v to , t I t -v I..a v t -i - i n I e t i  1

u r ns  nr c a - - - .: ’ a ’ I r n  is h i - m u s e d  W i  tin i i i  t I ode st r i b - i  I i t  ic mc of -i t  tel - t h a m
- u ’ h ;al L u - - n i . l hui’ c , s-t i - n  t ii ‘ a l l a n - n  it . S a m .  — s - cm n n i l - -, . li m e - i i  o t h  n hal loon

is ‘ n O t - i ui- ni , t in- i n 5 n  rua r im  i n t l  i o n  I ron m i n i s i n c - h i d e  ex ; ’ e -  m i l n - n i t s  a n  a n f i - na-
as - - - n i ; a t r : i . c i i , a m ac ’ the ba l t i c - - n  cc - i n n- ed a s t r o n omy , h m g b i — e r i m - m g y  r u s t  m i r ~~i ii

- - - r u n  i n tl i t s  J a ) i a  a nc  y i i  ‘ r a t h a -  i a c a ’ r  I c c and n a t n i o - . ; i h i e  m i  ~ t race cons t It o —
aim a e l  t v - l i - c -  —n .m • e m i t s

t in - i n - i n s , a t l n a n c t  i c  ) t n a l l o r a , Fat - i l l —  I - i n , u l l v , S i i r ~~~i> h a - - buil t a h a l —
trw rO~~i m  hr llnon sr-Item b e i n g  de— I ron -a~~ l - r - a  to pmot m chi- d i t n i  t r corn —

t i  l i r - , ’ i  I - y  t b _ a -  III , 5:~S d -vo n i l i a d h~ t i  I b e a t e  t i  t h u  l u t e - m a t  i a n r i l

S 
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Magnet r i- ;rl n e m i c - Survey , This payload , January 1976 on Titan launch vehic les.
d c — o n ihed by 1 , St ad sn c - s (University That the solution of the techno-
of l em ~ en~ con sists of two crossed VLF logical problems was not easy is evi-
s ir t antenna s that c art applied onto the denced h- the total project cost of
b- n a l l o r r n i  it— i ’ll , ran infr acound detector , nih ’ ut $214 0 M , of which Germany pro-
a :- . a g n : e t i - n e t e ’ r , and both onn nidir-ctiona l v i d , - d  about two-thirds and the US
and i ’r c’ t i u - n i a l  x-ray c~etecters. One air -u t one-third . In l ine with t I -e ir
such payload was flou .n I n s t  v-ear , and prcpor tion of total project costs ,
ad dit ional Il i n h t c -  art- p lanned for both seven of ti- c exper iments c r a r r i e d  on
this a n d  n e x t  m ;uinm e r . each flight were provided h~ Ge rm any

W h i l e  t i.m ~ n o t e  has r epo r t ed  on and t i - r e - c  by the IIS . These expen i-
t l , e  ba l loon  p r o g r a m s  d e s c r i b e d  at this ments measured magnetic fields from
particular symposium , it is far from z e r o  to 1 k I-I z , e l e c t r ic fields from
hieing an exhaustive survey of all the zerc to 3 M h z , &ons frora zero to 1 GeV/
balloon activities in process (for ex- eucleon , electrons from z i n c  to S MeV ,
amp le , see FSN 30-1:1). This is par- interp lanetary dust particles larger
t u c u l a r l y  true in the case of balloon- than 10 16g ,  and the zo diacal light.
pointing platforn -s where a ntumber of They provide a very comprehensive
others have been developed . In fact , and integrated set of experiments
it was the diversity of this activity to study the interp l anetary medium .
and its h~rowins size that led both -‘u m u c h  s i m p l e r  set of such expert-

~ ‘rmany and the IlK to initiate surveys men ts w as  flown on ti- e 115 \ h i r i n e r - -J
of a l l the balloon activities in pro- mission ti c ‘-le r c u r s . W h i l e  t h i s  m i s -
Cc -c s in their countries , At t h i s  Sym - 51cm o n l r  r emi t to  i - . i t i m i n  0 . 4 - h  AU of

i r i s i c m  a balloon working-group was the sun , its laun ching prior to li e - lies
formed , and i t is likel y that they will in So v e m h  r l i~~3 t o o k  some of the
h i c rn r al iy recommend that FSA initiate exp lor n atcrv luster rawav from t i e pre-
a u r ic - v i f  all Emirope na n balloon -system vi ou slt p lanned lie lios project .

c . . i 1 i r . h i l  m t i e s  ( g o n d o l a s , hal un - m is , data F r m  19 to 2 1 M n a v 1976 Project
handlin g , a t t i t u d e  crrn - trol , etc. ) that Helios held a seminar - near Bonn ,
have n i l re ady been developed. Perhaps Germany to mr’ke the f~~~t - ct open m e-
of oven gm en a ter importance , i t will lease of it s scientific results.
p r o b a b l y  a l s o  r e c o m m e n d  t i  at ESA pu t  The- g e n e r a l  f o r m a t  c a l l e d  f o r  t h e
i- n i l  l oon  p r o g r a m s  e s — n  nut i a l  l v  on a par  suninnar i zat ion  I by a rev m e - a , paper)
w i t h  011 i in g—r oc~ et - r n  nams and m i -  of the current s t r at u m s of the ~nos--tia ’e in t h e -  innnui e d i n a t -  r n r t u r c  a s t u d y  led ge in u - m c i  ~a ; m ~ l i c r a b l e  s u h ;e c t  a r e - .
of t i n  t . r  : m - n i l e  hal l o o m i s s h o e m i d  play S ; - e c i  fical Iv’ , t h e m e  w e r e  r e v i e w  t a l k s
in the - - - -an sb - r ac e r e s e a r c h  ; - n - - - m -n i ’ . i n  the ar e as of tie m n t c t p i . rmmi - t any
(LII. vhe-r e d - ’ h )  p lnasma ( H .  R n ~~e r n b a n m m - n , v - ’ P I  I s t r a t e r -

restr j— -oi ne Ph~~n c i k ) ,  i n ~~~r ! 1 n a a r e  t i n t ’
field s ( I - . N e- i ah ; a i r , Ti t i m n r m m u ~~ch w e i~~ ) ,

l ’ R u ’ t h i T II I ! . IC S  00cr -ic m a c —  (it , A x f o u d  , i’1( ’l - \ t - r o n o m n  -
~ I

nm a n t e ’ n n -  l a m - n  - t c - Jus t (J . l i ci l ur a cvi
I n  ~ ect b i t ’  b u s  u~ a coo; nu rat i vi ~bO Ken u r n - i  - a N )  . Ea t hi r v i  ~- i ~ Sri it

e f f ’o r ’  n ’r w e c ’y n  I ; a ’rr cl :m nr c ,n d  t i n -  US t o  f i r l l o w e c l  h r  a $ c ’ S Sj o f l  in which the
S i n  dy I~h c’romena in i m r t e n p l n i n e t - i n v  sp :i~~e Ilelio s 0- apt - n I - - - e ’ g t e m  in t h a t area
I ro n ’, t h e  SI t u  011~ t i  I \ l t , t i m ,  on it p r c - v n n -  i t b - c  r & s u I t - ~ tb ,-) bra d ~h
o f  h r e c - : a n l i  . I c  Con- i n c h  t h e s e -  .- t  - r u t s , t a i n t - - ’ , S j t i c r -  - a p u e s s  c o n f e r e i n s e
t in e - ; - r o ,n rr. u ’ hu ’ l t , I r a t m u c l e d , a nd u s  i s S  si c - r u l e d  1 f o l  l o w  t i m -  Sena i n n u n
r.os- ope n - it  m ng  two  37~~— k g ;i: a c ecr a t  t he ’ m d  1 c m  dua l ses~ ions w e r e  co la d uic  t o .
w h ose - m h u s m epe- ra ’ c ’d lv  c a n  my t hem I ron r e a s o n a b l y  i n f o r m a l Lv s i t  i i  t h e  i i ; c j - crr-
1 All a l  1 t I e  wniy n u t  (n . 3 ‘ubi I onu t h e  t o n  i t t  fou questions ,- amn ,i ~l i  - v c i i — ~ u on
sun .  ‘u t  c l i rs c-s t a I r i r u m n i c i r  ti m t I c- s m u t  I n  t h i s  s h o n t  - m e  i t  i s  rno p 05 —
t h e  s ; - a c e C r - t t  are b - e a t e n !  lv ot e r  11 s i b l e  t o  r e p o r t  on a u  t i e  r c s - a l t s
t i mes t i m ’ -  amoun t  o f  s o l a r  n ’ n a d i a n  i o u  t h a t  w e - n e  p r e s e n t e d .  R a t h e r , some
as when t F c i  Zr m e ’  I i l l  • The n - eq ua i  i c  - 

~ nrc -n ml ob se-  r v n  t n a m m - v w i  m l  he g i v t f l
m eni t t i . ’ a l l  t h e -  -_~m n m c e c r i f t  ‘, S t c - i ~~ - a n d  t i c - m t  some h a i 1 - l n l i gh t s  0~’ t i n t -  t t
o p e r a t  - - p r u p er  I i n  ti is ex t i  tine ‘ - n r i n gs  ou t  1 i n ed . P c r h ; a i - s  t i e m o s t
v i r r an lmnie n t s na- t h p r i u r r r r r % ’  h m c ( m n m i l m ) i t u c f l l  -n t a u t  g e n e n n i l comment  i s  t h a t  c i i i
p r o b l e m -  o f  t h e  p r o j e c t , uu t n I i t  wait Hu n - e x p e r i m e n t s  on b o t h  ~r i t e l  l i n e s ,
SOc OC- ; 5 f tc  i i  ~ 

so I V 0 c 1 on I r u t  h i i i  gir t -c • a -c w e l l  a s t ri - - a t  c l i i  t es t I m c - n m i t I y e s
I l ie fi r-~ t of  t hr -e ’ i-; n a s  I a n i n - c ’ h e d  in n a n e ~ u p o n  rating ne at l v  n cr n - r u r a l  1

I i  ce- ir e - n 19 74 and ¶ Fe S i c  in ch in Hu m- i r con t  i r u t m e d  op er r a t ion  fer t i e
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_ _  - - 



ES N - 3 0 - 7

foreseeable future is anticipated . Sec- velocity. The experiment has also
ondly, i t  is clear that most of the anal- detected , a few times each month ,
~-ses of the Helios data will require impulsive noise near 20 kHz which
correlations with data taken on sate -i- lasts 10-20 minutes. It appears that
l i t e s  in other positions in the solar what is being observed are electron
system in order to separate temporal plasma oscillations in the interplane-
from spatial effect -c. As the final ge -n- tary medium that are tri ggered by
eral comment , project data processing energetic electrons coming from the
prob lems  h a v e  meant  t ha t  tie experiment- sun. As a final point , the experi-
ers have only had appreciable data from me-nt was able to measure auroral rad i-
the first mission in final form since ation near 100 kHz coming from the
early 19Th. Coup led with the launch earth when He-i ios was over 20 Mkm
of the second hielios in this same pen - away. The experiment has , however ,
od , the detailed data analysis is really not detected the intense low-frequency
just starting, noise reported by Scarf et al. on

Turning nos to the meeting high- the basis of Pioneer satellite me -as-
li g hts. Perhaps the most interesting urements and so Gurnett s e r i o u s l y
result reported in the interplanetary questions the validity of Scarf’s
plasma area was what appears to be a results.
strong solar latitude effect in the In the cosmic-ray area the re--
solar wind . For example , it was oh- suits reported included the lack of
served (R. Schwenn , MPI Extraterres- any appreciable radial gradient from
tn i sche Physik) that He] ios ’ hi gh speed 0.3-1 AU in the galactic cosmic-ray
solar wind proton-stream measurements intensity and a variation of inten-
correlated well w i t h  s i m i l a r  m e a s u r e-  sity for solar cosmic rays with dis-
ments Iron other satellites such as IMP tance from the sun , R , as R— 1 instead
when tl.e two satellites were at similar of R 2 (M , Van Hollebeke , University
solar latitudes relative to the ecliptic of Maryland); evidence that the par-
plane. h owever , when one ilelios satel- tid es in co-rotating solar proton
lite moved to other solar latitudes , streams are from the hi gh-energy tail
up to 12 0 different ti-can that of the of the solar wind and are accelerated
(IS l ” P  satellites or the other h e - h oc , in interplanetary space (-‘u . Richter ,
th .e correlation of the stream measure- ‘(P1 Aeronomie and J. Trainor , Godd ard
nun - fits was poor . This finding may give Space Fli ght Center); indications
n;dded support to the present liurcnpean that the Iie n/IIe~ ratio in solar cosmic-
Sp ace -  A gency (ESA) study of a mission ray events originating in a single
to fly a satellite far out of the ec lip- source reg ion can change markedly,
tic plane . Other inter isting me - suits imply ing that there is a time-dependent
in the plasma area ( H .  Rosenbauer) in- differential acceleration mechanism
clu do tIn e finding of a sharp “beam ” of ( h i .  Uempe , IJniversity of Kiel); and
a fe-s h ua nmd n ed ele ctron-volt electuons evidence that electrons from Jupiter ’s
coning out from tb -c stun along the mag- magnetosphere nare populating the inner
nut-t i c field. This is in addition t m  solar system (J. Trainor).
t h e  i s ot r i  I n o “ h a l o ” n ani d the’ “core” Also in the cosmic ray area , a
electron distributions found frcm the g a m m a  r ay  burst experi ment was added
‘u’I L - ’t —- nate - l b it en • It might , in fact , to t i m e  second Helios mission. The
he thna t it is the sca tter in~ of these experiment has about l0—msec t ime
“lean’,” el ectrons sl aic i produces the resolution and has been detecti ng
“hu ,a l o ” dis h n ib ut ion. The pla sma results about two such bursts per month.
also ii r a ve provided a measurement of the Gamn ua-ra y burst experiments with
interp lanetary po te n lm :a i relative to similar time-re solution were launched
i n f i n i t y  a s  h e i u m g  85 eV ~t 0.3 AIJ and on two NRL Solrad satellites in
fail ung tc -10 cv at 1 AU . ~arch 1976. The long baseline , up

The most int e re sting interp ian ctar~ to 2 AU , and good time-resolutions
field results were from the low frequen- procidcd by these three satellites
c~ e l ect u ic field measurements (I’ . nane expected to give the source posi-
(;ma r n ett , U niversity of Iowa). ‘Ib is cx- tion s for these bursts to within
pen iment has measured a very impu lsive- 1 arc m m .  This is appreciably bet-
noise near 10 kHz to be present about ten than the one degree positions
20~ of the time. It seems to he cx- now possible and should he good enough
1~Ia in ahle as e ’ectn ic fields prodea~ ed to callow source identific ations.
h r )  ion sound waves that ha v e been The dust pa rticle results have
-- iifted in f mem ~uency by the solar wi r ui ’ largely been reported in ESN 29-12:559.
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Since th at t ime , however , additional number of c-cry good rev iew papers
anal y sis of the :odiacal light data has out l inin i our  c n i r r e n t  s t : a t e  of  k n o w -
shown th at the scattering prcpe t-ties ledge of various pr( perties of the
of the- intcrp la ne tn a m ’v dus t do not change atnosph ere , as  w e  Il ac some out lining
w it) radial distance- from the su it , . Fur- the m ajo r scientific problems that
thermor e , na n upper  l i m i t of 20 s o l a r  need to be s o l v e - i l . In ;a b d i t i o n , there
rr ac h i i  has been determined for the si’e were a n umber of rr;:pers m ie n - c u bing

i r (  any po ssibl e dust-free tone’ about instruments whic h could be flow a n on
the — min i . Su ch  a :one woculd he expected ~~rna cl; a h . However , tine -re we-ne only
Siii re eV n i h i O r ; a t  i o n  of the dust grains n a v e r y  fe-s C ;iS c- ~ in which an attempt
becomes si g r r u t i c a n t .  w’n ns made t i  rc l :a N- specific Spcacel;a b

l i t m . a l l ) - , it is clear that this pun - e-~~p e r i m e n t s  t c  the solution of spe-
u c t  luca s al r o idv produced a w - e na l t i of cifi c impon t: ant atmo n h u tn e ric questions.
new d n a ra and t h : n t  much more is coming. This was part lv b e c au s e  a l a rg e  po r-
While there is an attempt to get approv- tion cr 1 the ’ hr rope arr p l a n n i n g  has
ni l  f o r  I . ammm uc lv mn g ci t h i r d  such H e l m  os h en-n based on prov i cling gene -n al -purpose-
spacec raft ¶ intercept the Comet Enckc , types of experimental fac i lities which
it n a i Ii c~ar s t l nr a t this w i l l  not be approve- c ’ could be- u-r ed to attn a c t. whatever at-
,and t h a t  t h e  t n - n  H e - l i e s  flight s will ~osphenic jn rcnb-h ’r s nate of most inupor-
he the Ira - c t s cientifi c - r n ate lli te - n- clone t ;unc e when Space l nab become s availn i h i e
by u erm u an ) as pa rt of ra nat ional pro- in the u - : u r l y  198 ( r 5 . Thus , r e p o r t s
~r:an . Inst- ca d , they will prim a rily dc- were given on the lS.-’u Spacelab s u b -

~ t m - J on tb ,e I ~~~~ p r o g r ma m , for which they -r: a t e l l i  te s t u i c ’ ( 1~~ N 30—2 :9~~) as w e l l
u r n  a major financi:a l contributor , to as on ci recent ly  comp le ted ISA s t u d y
p r ovi d e space fli gh t opportunities for that defined f a m i l i e s  of atmospheric
their re— - .arc b et -v . (1.11 . Mere dith) passive sounmli nt: instruments for

both nadir rand hori c o n measurements.
Sl \CI LA~ A i v - 1 L e~l I h I R l C  h I l l S  U ’~i \lirs t at tc- nt ion , hoc c-v- cr , was give-n i

ti the PSA ~ t r d u  c-f a l a n n c- r -  r a d a r
The - m u g a-n ~p uce -‘u ge m ic v ( P S \  I so nm ni ’ u n r g Ian. i l m ty , L I I ) A R . I n  p a r t

a S  a co at u riu u r g  p r o~~n n au mu t o  i i b e r t i f  t i n s was  h - c n a m m - s e t h e  L I D A R  s tu d y -  re--
t i e  -in - es i t  w i l l  ‘ - - a l e  of  t h e  115 a c e  c e n t l v  r e c e i v e d  m - h n i t  appe :a n c - ui to some
s h u n t t  I c .  (Inc  : i : .- u b i i i t v  of the -- h a t t i e  na - n p r e f e r e n t i a l  tr ea tm e -mi t I n  i n - - n
w i l l  he t n  a n n - ni l ; i ! n - r n a t o r \  i n t l o r —  whet -n th e-v r m n u v i e w e c a t i n e -  i n i t i a l  ph ase’
t - u t ,  I ’ S . \ i s  nu ns h r r : j l d  in~ t h u  b a s i c  of the I I lIAR svs t e r n  s t  r i ~h- prior to
biO u a n - e i c ’ c I - i n�’ -o n tion s of sun ch a I , i i r r a -  r e v - i e s i n g  o t h e r  s t u d i e s  :a l s o  r e c e n t l y
‘ C u ’ . , ~~l n a c e - ~~~ m . F i r  help de t u - n u - i n m e  how- comp eting for approval. This special
5: ; . c - 1 - i h  can l i e  uu - e L I  to c i -n n t n  u i - u : t e  to tne .atment wa s crau sed by t h e  l o n g  LII 1AR
t ic - S ( . l . l t  ion of p m ’o h l c r r s in -u u t : - ! - - n c  d e v e l o p m e i n t  t i m e  but w i n e - t h e n  i t  w i l l
- i y ~ ic -s , l~~ \ r e c e n t l y  sp i n -~~ r e cb a t i r e - c -  h e l p  or h i  n d c r  ? in a l  L1DA R approva l
i . e  sauu i ~a G5i u a u :r at t i n  in I S I ( I N  I .na honu itorv remains to be seen.
f a c i l : ’ a~ - - nc- n r I n i n C n a t I , I t a l y .  I t  The initial phase of t he L I D A R
w na~ I-aci d fuom I l — i l  ‘- I - - -  1 h 7 ( r  n a nn il was facilit y sn- ’st c ’tun nv t emdy wnms conducted

¶ e u i l e . I  r \  a i m - i t  ‘)  p e o p l e . In C~ IS_ Tor mlo u se . Basically the
- t udi t h a t  r a d d r e n s e c c  ba sically m a c i  l i t v  is planned to i n c l u d e  l a s e r

t h is sc-me h nieS t on has bce-n in process tra mns m i tt in g DIrt ics to Send a short
i r n  t h e  u t - u  s i t - ce I c~ 7 i i  . The  s t u d )’ is  I i g h t  — p u l s e  i tutu , the atmosphere , and
c - a l led ~‘- t b ’ ~ - ui ’ i t n c n u ~ i n v o l v e s  t w o  c o n -  :a o m m n - — i l mi - t e - r r ecei v -i n u telescope to
¶ r a ,  t o t S  - : - - u i t n i c t i n g  cng i n c e r i n g  s t u d i e s  c o l l e c t  t h e  b a c k s c a t t e - r e d  r a d i a t i o n
of  a S p a c c - l r i b  a t m o s p h e r i c  r e s e a r c h  í a -  so tiun i t measurements of the si gna l
c a Ii t c • How ev er , c~ u u e -  (ions as t c the ;a -c -a I m u n c  c - t i  on of t I me can be mini d c - .
c u a h i l i t ’ c of \ ‘-ll b ina r y been raised , and The- design is such that on enach fli ght

l i r  i m p  t h e  F m - - - : t i mi- i-h i n u n , i t  develope d there could he one or two lasers with
‘ h a t  Hu n li -S Sca t irunu : i l Ac ademy of Sciences average powers up to 2 1/2 kW. The
w a l l  p r o h n b l c  sponsor a summer study system could operate anywhere within
of AMI ’S i n 11Th . \lthou ~,h there was the 0.2 to 10.6 micron range , and
- t ion h US scientific rep r ’- -m ’ntation facilities would be provided for de-

- t tL .e u n i t u t  i t - a g, the - uncertainty of AMPS tector packages of up to 50 kg from
C o a a p l c - d  w i t h  a n r  un e r t a i n ty of the - role individua l investigators. On the
t h e  I’S w a i u l a i  o f f e r  FSA i n  AMPS i f  it i n i t i a l  Space -lab flight , the telescope -
a s  - p j i i o v c d , produced a rathe r  confused would be rigidly mounted and could
s i t n i , t ion t h n c i r g b n o u a t  the sessions, be pointed only by moving the full

In  t I m -  s y m p o s i u m  t h e r e  w e r e  a shuttle. On later missions , a
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capability to rock the telescope in the the objectives of each mission be
plane norma l to the shuttle longitudinal analyzed in terms of how best to ob-
a x is would be included . The initial ta m the necessa ry data rather than
use of the facility would probably be trying to invent things to do with
to .tud y atmospheric aerosols , but later Spacelab . It was perhaps unfortunate
f lights with different lasers and de- that his comments were not given
tecting instruments might also study at the start of the symposium instead
m t u i n o r  stratospheric constituents such of at the end . (L.H . Meredith)
as 03 and NO 2, winds , c loud-top heights ,
tie ocean surface , etc. While there
w ere questions of whether the LIDAR TURKISH SPACE RESEARCH
would be able - to do all that was hoped ,
there - was general agreement that at In v i s i t i n g  space r e - s e a r c h  l ab-
l e a s t  one flight of such a system to oratories in Europe-, the difficulties
assess  i t s  capabilities would be appro- of the researchers are generally found
priate. to be similar to those of researchers

The ability to try experiments , in the US. Thus , t he re  a r e  adminis-
such as th e LIDAR , in orbit prior to trative problems , money is tight ,
c o m m i t t i n g  them to long-term flights the pressure is felt to make the ne-
on automated satellites was , of course -, search more rele vant , etc., etc.
noted at the meeting as one of the However , I recently had the oppor-
unique capabilities of Space -lab . It tunity to Visit Dr. H. Ogelman in
was also noted , however , that long- the Physics Department at the Middle
term measurements from automated sate-i- East Technical University. This uni-
lite - s that over-lap in time with the versity is located a few miles out-
Sp a c e - l a b  fli ghts will be required to side Ankara , Turkey and while - the
pu t the relatively short-term , seven physical fac .ilities are all relative --
d a y s , Space -lab measurements in their ly new and modern , the difficulties
prope r  c o n t e x t  fo r  a n a l y s i s .  The re- he is working to overcome include
v erse of this situation was also noted , some that are si gnificantly different
namely, that Space-lab has the capabili- from those to which most US research-
ty to perform calibrations of the long- ers are accust’med. As one- example ,
term experiments carried on automated in Turkey there is an abudance of
sn at el l i t e s. The primary example g iven relatively cheap untrained labor.
of this was the calibration during their Thus there are people available spe-
long life in orbit of instruments me -as- cifical ly for such routine jobs as
nurin g the total energy being emitted makin g coffee , calling elevators ,
in- ,- the sun , the solar constant. etc. Over the years this has resulted

Perhaps the type of expe~-iment in the feeling by many professiona l
receiving the broadest support at the people that it is almost beneath
n - e ctung was that of airg low t e levision, their dignity to do physical work.
I h is was reported on by Dr . P. Rothwe ll This has meant that researchers
Ilini ver sit y of Southampton) , and was have tended toward theoretical stud ies
described prev u ou sl-~ in ESN 29-12:555 . as opposed to experinnental laborator y-
one of the primary reasons for this resenarch . To help develop experimen-
-upport was it- . relatively large are -a ta l ists , Dr. Ogelman has established
at coverage as opposed to the essential- a machine shop for his students and
lv individual point nr eri-urements of trains them in its use. tie also has
th .e other systems. Thus rap i d aure -al them fabricate most of their own elec-
coverage is particularly important tr onic system s. Both of t i u n -- m e ac-
due to the shortness of the Space-lab ti v it ies are , of course-, in addition
flights , to the more s t a n d a r d  l a b o r a t o r y  t r a i n -

The c o n c l u d in g  comments to the ing .
s y m p o s i u m  were g i v e n  by Dr .  F . As a n o t h e r  example , in Turkey
Trende lenberg , Dir ector of ESA ’s S d -  ci c ollege education is essentially
enti f ic and Meteorological Program s . a requirement not only for obtaining
He- noted that the question of whether a good position , but also for either
Space -lab will he useful is one that sex to be able to make a “good”
always seems to be present , and he hoped marriage. Thus , all students who
that the use- of Spacelab would not be can attend a university do so. How-
fca ~~ed upon investigators if the use ever , each university department has
of automated s natellit es or other sys- ci student quota. The result is that
tems would he better, lie urged that after the pr e stige departments such
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as  }:n~ ineering are full , the students mo derately long base-line ti-re c-sta-
t o m  a l m o s t  any department for which t i o n  ground network. The indication s
they are qualified so that the) can to date are that the observed flashes
graduate, In the Physics Department , are produced by n’agnetosp }ueric as
for example , well over 80% of the un- oppos ed tc cosmic particles. As
alergraduate students initially wanted ()gcl mn n points out , however , whatever
to be in some other department. the ori g in tu rns out to he the study

Finally, most US physics research is ~‘ro~~in~ a good means for tra i nin g
guou p s take for granted the av a i l a h i l a -  experimenta l ph )sicists. (LII . Meredit h )
tv of electronic design technicians
capable of working with transiston and
integrated circuits. The relative lack NE~AI8 & NOTES
of availability of such tale -nt in Turkey
is a rajor reason why Ogelman is ac-
ta rd y trainin g graduate students frr
s u ch design work in add i t ion to the I ORTlR:O~l I Nh \ I I ~I TISG A 5-~ b o - ( t ~~R sPor ~-
fabri c-at ion work noted earlier. s o m e ~~~~ynpo s i um on Concepts m t - i  ~1n a -

It was refreshing tc - see , however , rine Organic Ch em istr Y ’ will he cu-n-
t i n a t  these difficulties have- added an ve n -d at the tl niv ens u t v of l ’ .In nhu a rg h,
nd d j t j o nai sense of purpose to the r -  6-10 September 1976 Just prior to
search program rather than being ~~~i -  the Joint Oceanographic A ssembl y .
f l i n ~ - For example , the prcjects of I’his Synn- po siunn w i l l  e — a m m n e  the lures -

t h e group not. include one tc measure ert stat e of kno~- lcd ge in the field
t i e amount of sod ium in the atmosphere of Organic hec ch em ts tr~ , wi th I - ar-

using an unt e rfe romt-t er and a heli o- ti e u l.a r emph asis being placed cipor
stat to scan the - solar sodium Fraunhofer i t s  m a r i n e  . i s i e c t s , i n  t i - c c- - u i t c x t

lines, ‘rhis sy stem has been in opera- of t ie h i s t o r u c n a l g r o t t h  concepts
ion now for ,u i u)ut three months, I-t (ma t im er t l un a r de t  a m  led l~noa.:l - c ce )

is their intent to use the data to st uidi ~~ 
t h e  u nim e d  a n a t e  growt in a~, i c - i pate - c’ ( 1 - e .

.atmo sp h er um . winds neat 90 km altit ude two-five e- ar s ), anm~’ the degree - to
as well as sodium m ont e -nt changes. m- h ic h our insi ~- l u t w i l l  rc’ln : ,a in l i n - i t e d
i ) n n  an  o t h e r  r m r o i e c t  , th ey are cooper :it- by “p u - r e  i g n c r n a t : c e ” he jud ged. The-re-
i n g  n - tn  t i e  a n a l y s i s  of the  g r i mm - ia  r ay  f ø m t ’ , t h e -  f o l l o u - u n m g  r r o h i e r n  a r e na s
L - t a  f r o o  t h e  US Y~S-2 si.tellite . In  w i l l  he co n s id cr c - i ’ in ter m s of corn-
, a L i d i t i o n  t o  a M o n t e  C ar l o  a n a l y s i s  of c c p t s  a n L  t h e i r  I r e s e n t  ~ t z a t r m -  of

the track path s i n  the SAS-2 spark cham- kno n.l e n ’gc , and w i l l  cons t i t u t e  the

h r  in or det to improve the s>’ t c-un cal i - vni  r i o n -  sc-c s ions cf t 1 c Sym p i  - u r i o .
i r a t u or , the - v are in tt- e process of In u l um: t s; 1n~ en ut o rne s; Processes and
c h e c k i n g  a l l  t he  t r a c k  i d e n t i f i c a t i o n s . I n t e r a c t i o n s ; .ar a d T r a n s p o i t , l u te

So far , it looks as thoug h this m dc- in c Re - cyc l in g . The-sc to l- uc s w i l l

per .dent checkin g precess will inc - r e - r i s e he examined , as appropriate , for c-a c - i
t h e  n u m b er  of d e t e c t e d  gamm a ray  ey enl , s of the critical locations : a) I -nd
ii ’ . 1 0 % .  Ic’ try an - ar ’ improve  the t i a c i  s o ur c e s  h )  Ai r -S- na Interf ace and
i c l , ntifi cat i on reliability on future liuphat ia. :onie , c) D issm - lvc d and  P a r -
s p a r k  chamber satellit e flights , they ticulate ~I.utfl- r , a]) ~iot a , and e-)
ilso have initiated the development Sed iment-Water Interface and Se-dime -n -
of can au t o m a t e d  g a m n i a  r ay  trac k ide -n- tary Column.
ti fic a t ion syst em - . Although at t -ndanc c (participa-

Ti- v ir largest research program tion) at the meeting is by i n v i t a -
is aimed at studying the- nature at-nc’ tion only, ob’~ervers art welcome .
o ri gins of the- li ght flashes preduced There is no registrat i on fee- , ho~-evcr ,
it-i ti t- atmosphere i- y tic impact on the cost of travel and per d ie -n i  c a n n o t
t n i l ot the atmosphere of energetic be p rotided . Those wish ing to at-
c i nnnr gc- d particles. ro date , they have tend as observers should contact Pr.

nut- t elescope i n  I n  s t e r n  Turkey and Neil R. Ande rsen , Oceanography Se-c-
a three-telescop e system at the lin i- tion , National Science Founidation ,
vens uty tc- observe -each flashes . A Washington , DC 20550 before 15 August
new seven-telescope system has been 1976 , fo r further details.
constiuc t ed and is ncaw be ing calibrated.
W h i l e  t I e  s y s t e m  i t s e l f  is relatively The Queen ’s Birthday l’onours List
s t r a i g h t f o r w a r d , when f i n i s h e d  i t  w i l l  1~~~~pi~~~rs ti at for  i e ~~I~TT~~T
be operat e -cl i n  c onjunction with the years , fewer and fewer scientists
two e x i s t i n g  systems to provide a are receiving “honours ” in the l u s t s

th at come out twice a year. T i - u s
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ye ca r i s no cx c-pt i n n . The h i  g h - s t  a w a r d , has l eer a p i - o i  ru t On ’ t o t h e -  second  C h a i r
th at of hc an ’ n , was l estowed on I’ri fe ’ r o f M e c h ;an i c~~l I r g i n e e r i n g  at  t h a t
~-ncu H ru ~~~c , V i c e - C h a n c e l l o r  o f  ~1Tn- ~~- x U n i v e r s i t y .
tThT~ e r s i t v . Kni ghthood s i -a ve been
,uw i rdc- d t l)n . W i l l i a m  

~~Inon , Pro te s s m n r  Dr. A . f 4rnII , Reader in Microbiology,
c - f  I’! v s i c s  a t  l ! iTv cr sT t y r~TTege- , W a l e ; tT~i~~c’~~sFr -, 01 ke n t , h as bee n a p poi n ted
I an . n ;u - - n t t n r a  W i  I k i n i s o n i , P r o f e s s o r  o t  t o  t i e  s e c o n d  C h a i r  i n  A p p l i e ’ B i o l o g y
T~ on m , a nrTc ~‘im m - - - t i v a I ni 1 or a al College , at t hu Univ ers ity of Wales.
I n n - I - n ;  ,a nnc l Pr. i r e ’ e r i c  W i l l i a m s , Pro—
l e s s o r  t i  I l u - c t  r L u I  I n n n~I n e  ~Tin g at t h e  Or ,  R . D . C h a m h e r s , Re a der  in  O r g a n i c
tl n iv cr s i t v  o ’ “ t c a n i c h c s t c r , The research ~~i-~Tstr y, Il n il v e rs ity of Durham ,
cm - r u n u c i l s  u, c - u e -  rcp ru serte ’ w i t h  CR E ’ s has bee-ri p r o m o t e d  to  t i e  Chair of

a as - r t h - J  t m Pr tu ~~c s o n  \.F . Pc-snette , Che ni strv at t i at I n i v e r s i t ~
D i i  i ’~~ t o r ol  t l  c I ,  s t  V a l  I ~ n~~~~~~~~ r ch
c t a t  i on , , \ r , m u c u l t u r a l  R e - s e - c r c - h i  C o t - a n v i l ;  D r .  J. Dickety , a Professor at New
I n .  ( : . I l .  ~ t Z t t m  rJ , D i r e c t u r of t h e -  S c - i -  York S ta t è ff ~n t v e n - s i t v , h a s  be -en an-
u n  C Pu - n  a r~ I i  u ’ m m r r n u  i I ’  s K n i t  r u  r I n  r~i l a b -  p o i n t e d  t o  t h e  C h a i  r ~ f S t a t  i s t  i c - s
orator s ; r i nd n u t  u - s n  o r  P .”l . Isa I k u - n , Di - at the Itni ~e r s  i t y  College of Wales
r e c t n  r of t h e  \ t a r n i a I i i i  Ce ’  m m -  T h u  t at n a t  Aheryst wyth .
the ‘ly, ’ ic -a l Research Cocinc I

I a n . R . R . O i l s , Reader at t h e  I Jn u iv c r -

France as r e c e n t l y  , u n n o r a n c u d  sTt a oT K o t t T n g h a - r , h r  s bee n appointed
“Dis t i n c tion ~ e-t rom~ na t u m i n m — ” t i n  m e m b e r —  P r m n t a - s s o r  of  Phys iol uug v and Riochem-
of the scientific c omn u n i ty. For the- i s t u - , at the Univ er sit~ of ~c - a c ing.
n ) r c ’ r e- ~:n i t l o n a l  de la  I égion d’ilonneu r
Prc Ie-~ - m n t  J e c ’n i B r e n c t , 1’ o - m ~T i r c - c t m r  of  P r o f e s s c u r i . E .__E n d e r h ~~, Head of the-
tThc 1 n i ) - m i r ,  t o n s  of~~~lec t io c? em i st u a’ of l n e 1 nn:  r t n c - n t  oU P h y r  i c - s  • U j n i v c - r s  t v
th e D eriv n cti ve c-f M i n e r a lm e t , l l i c  and of I -ic e st c r , has been apl )oin )tec to
n ) m - g c a n o m et  n u l l  i c - s  , ~~t ra n hr na r~- , t in s be-en the Cha i r of l’h~ sic -s , Un i a - e r  ~ i t 01
n a m e d “o f f u c c ’i - ,  ; and  T’t , i’ , c i  I liric -~-n imt ~ I Ic r , Fri stol
Di r e - c t  - i t  of t h e  I cuba rat a r~ n)  r (‘heui i — t  n v
of Sol i ds , U nale nce , In c a - been named The t i t l e  of Professor of Biop hysic s
“P in e - r n , I i e r . ” I —as i -ne - en c o n f e r r e d  on P r .  P . Fr ,

a t  U n i v e r s i t y  C o l l e g e  L~~~I6I~.Th P r i  m e  I a n i  E h r l  A c - h  197t ,  h a s  l eer
c*w ci rdod t e n  Pr fesso . C u - n -  r - u —  Ba n —Ic a , S i r  F r e d e r i  k l)n m l  on , C hn - i rnran of
i l i r u c t i  m of lIe - u - u r c l ~ t t~~e ~~~~~ ~) u u n  i~~ U~Tve r~ T t y  ~ r a r t s  C o m m i t t e e ,
I S  n c s j r o n s i h l e  f u r  t h e - I c h o u a t c r y  c.f ant i  A b u o l  I .  S a m i i , I r a n ’ s ‘l in i s t e r
5 i r o l m , c r i m e’ l i s s u c  : u i l t r i i n -  at Vi ll e j uif , c - f  S~ Tènc-e  r n ~V TiT~~h e r  l i d u c a t i o n ,
and tc I n -  I t - - s u n  Ron u I j~jr! U sSI , hlonc rary ha~ e he-en appointed members of tine
DI ru - c t o n  ( t I r e - 1 , - n i t - c r  c i  ¼1n l e c u l a r  P - oa mcl  of T r u s t e e s  of tie Ii terna t ion-
G e-n e t u c s  (c\us) a t  G i f — s a i r — Y v e t  t o .  Thu al Counci 1 for D -velopn i ent .
Prize is un recognition of t l e i r  wo m k
and i m p o r t  a n t  f u n u c l n i n u u - n  t a l  d i sco’ c r i e s  I ) r .  A J .  F l o r e n c e , Se n i o r  L e - c t e - r e r
in c e l l u l a r h u r r l o ~~y a n d  g e n e t i c - s . I t  Th T h a r n n a u e u m t T ~Tr~ Chemi s try at the
constitutes the highest scientific d i s- t i nive ms i t y of St n - i th cl vde , in cu s been
t inc t ion of t h e  F e d e r a l  R e - l i u l i l  ic of i~ip oj nted Pr o f e s so  m i n  Pha rm aa ceut  i c - a l
G e r m a n y .  lechno logy at the u n i v e r s i t y .

The “Ocean e r i n g  I n t e r n a t a a n n u a l  A w cr d ,” Dr. J.P. Frisky , Lectuter in tie lIt--
c O t  t ihuted for 1 ~t 6 h) t h e  I I n c ’e r — e a  ~

‘
~, r t n i e n t  ~T 1’sycho log~ , i l n i v e  r s  I t s

M e d i c a l  S o c i e t y ,  was  bestow ed upon of Shefuie- Id , has been a p p o i n t u - - ’
M K . Na q u et , D i r e- i t a r  of t h e  I n u i u c i r a t o r ~ to t h e  C h a i r  of Pn n ~ chal ogy c a t  t h r t
of ~~ èF~~~ P E y s i o l o g y ,  Gi f - s a - r ~~Y ve t t e ; t jn iversit y .
M J.C. Rostain , Re-search Attach ( to
CN ~~~;~~~~VM X. F r u c t u ~ , COM I~~, f r  their Dr. M .A . Gale , Senior Lecturer in
wo rk in t h e  fli TT o T u n d e r w a t e r  t i o r u e d - A~j I i e d  Ps~ E1~o l o g y  at  t he Ur i i a-- t r - - it y
ical research , of W a l e - n  I n s t i t u t e  of Sc ience  cu nn u ’

Tech iology , has been appointed to
PI RSONAL the second Chair of Psychology at

the University of Southampton.
Dr. G.P. Blair , Reader in Mechanical
T~~ Tn~iFThg~~Univers ity of Belfast ,
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Dr. k.J. Gregor ,~~ Reader in Physical
Geograj~E~ at the University of Exeter ,
has b ee-n appointed to the second Chair
of Geograp hy at the University of
Southampton.

Dr. N. Hart , Reader in Physics at
Br i s t ol 1 T h T ve rsi t~~, has been a p p o i n t e d
to the Wheatstone Chair of Physics at
king ’s College , London.

Dr. G. Kell i~j,~ Reader in Geology, Uni-
versity Co1lege of Swansea , has been
appointed to the Chair of Geology and
the headshi p of the Geolog)- Department ,
University of ~eele.

Professor N. Kurti has had the title

~TTT~evaITer de l~ Legion d’Honour be-
stowed on him by the French government
in recognition of his contribution to-
w a r d s  greater s cientific cooperation
between France and B ritain.

Dr. H,X. Moffatt , Universit y Lecturer ,
Fe-flow i~id~ SenFor T u t o r , T r i n i t y  Col-
ic-ge , Camb r i d g e , has been a p p o i n t e d  to
the Chair af App lied Mathematics at the
Univer si t y of R risto l .

Prc fe s sor l . T . M i i i a r , Head of the De-
pa r t m e n t  oT 1aemT~ir y ,  University of
kee-le , has he-en i romoted to the C h a i r
of Chemi st ns a t  the- University.

Dr. J, Reason , Reader in Psychology at
The t T~i~~~Tty of Le i ce st e - r , ha s bee n
appointed to a new Chair of F s v c h o ! o gy
at the Un ive r—i t~ of Manchester .

The t i tle of Professor c - f  C i i e m i c a l  En-
gi n e cii ng has bee-n conferr ed on
Dr. IL Sa tow ’ki , Im p era a l College -,

M r. H.P. Williams , L e c t u r e r  in Opera-
f l T~~~~~~rE1~~at the University of
Su ss e x , has  been a p p o i n t e d  t e  the- ne-~rly
founded Ch~ ir of Management Science at
t he  t’ n i v e r s i t y  of I d i n b u r g h .
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R - 4 - 6 “ S U P E R C O N D U C T I V I T Y: ” A C H A N G I N G  R ~ D SCE N I  I N  GERMANY
by R . A . H e - i n , N a v a l  R e s e a r c h  Laboratory, Washington , DC

Most of the German research and development associated
with superconductivity is centered at the Institut
fu r i xperimental Kernp hvsik s at the Kernforschungsz e-ntrunnn
in Kar lsruhe and at Siemens AG Research Laboratories
in Erlan gen with some basic physics and materials
s t u d i e s  at various universities and institutes. This
report discusses the present status of research and develop-
ment in superconductivity and remarks on the history ,
personnel , and ouit look of the various programs in these
German in st nil lat ions.

k-5-7 6 HOLOGRAPHIC GRATINGS AND ZONE PLATES By W ,R . Hunter ,
Naval Research Laborator y, Washington , DC

This report is a tutorial treatment of diffractio n gratings
and zone pla tes , wi th emphasis on modern holographic methods
of generating these optical components . The report is based
upon recent visits to several re-search establishments in
t h e  UK and on the Continent.

C 1 0 76 T I E  F IFTH I N T E R N A T I I ) N m I L  B I O P H Y S I C S  coN (;RI-ss: FOUR V IIrWS
by M . Blank , J.W. Twide -Il , R.J. Werr lein , J.B. Bate -man

A report by four participants dealing with different
aspects of the conference including: Emphasis on Membranes ;
A c t i v e  Tranc inort ; Electrophysio logy of Nerve Membranes;
Interaction of li ght with C ells; Cell Shape; Wider Appli-
cations of Biophysics; Membrane Bound Enzyme Systems;
Education in Biophysics; Gating Currents; Membrane Noise
Anal y si s; the Nature of Biop hysics; the Future of Large
International Meetings; Riophysica l Aspects of Global Prob-
Ic-ms such as Changes in the Upper Atmosphere , Emission
ot Radioactive - Gases by Reactors , Mechanisms of Chemical
Ca rc inoge ’nes  i s .

C- 12- ~ t - F I E T II  I N I E R N A T I O N A L  CY ~’1N)S I I J M  n u N  R O R O N  A N I 1  R O R I  1 ) 1  S b y

Forrest L. Carter (NRI , Washin gton , DI’) and Charles Feldman
( ‘u P L , J o h n s  Hop k i n s  l i n i a - - . l a u r e l , Ml ) )

The Fifth International ~vmposium on Boron and Bor ides
was held at the lJn i ver s ity of Bordeaux , Talence , France ,
on 8-lI September , 1975. The conference emp hasi zed the
relation of crystal structure and chemic a l bondin g to pro-
perties and applications hut ,other ma j - r  topics included
reaction kinetics in the preparation of amorp hous boron ,
vibration and optical spectra , hand structure , and magnetic
and semiconductin g properties. In the area of app lications
the main topics included the surface treatment of steel
for wear resistance , the hardness of boron and borides ,
and the protection of boron fibers in meta l lic composite
materia ls.

343

_ _ _ _ _  - —



E SN -30-7

C - 1 3 - T h  IMA C IN C IN M E D I C I N E :  THE SEVENTH L . H . GRAY Cn )NiERFNCJ
Ii 1)5 , 19Th by J.H . S c h ulm a n

[ h i s  topical c o n f e r e n c e  provided an excellent introduction
to fundamental aspects of medical image formation and inter-
pretat ion as well as an account of the current state - of
tin e art and a forecast of future techni que-s. alethods of
image formation considered were: x-rays (ionograph v and
computerized tomography), radionuc lides , ultrasonics (macro-
imaging an-i acoustic microscopy), thermography, and nuclear
m a g n e t i c  resonance. Special emphasis was g iven to the
problems of image perception , image processing and extraction
of numerical information from images. This Report discusses
some- h i gh li g)rt~ of the Conference and gives the full Con-
ference - program as an appendix .

C- I t -  7t  I N I RGY AND P H Y S I C S  -- THIRD GI N I RAL CONi d i:Ri N (’E OF THE EURO-
P l A N  P H Y S I C A L  S O CI 1 :T Y  by Roy F. Potter

The Third General Conference of t h e  E u r o p e a n  P h y s i c a l  So-
c i e t y ,  he -id in Bucharest , Romania on 9 - 1 2  Sept. l 9 ~~S , a n d
entitled Energy and Physics , was organized into ;‘lenary
sessions as we -il as se v er a l  parallel sessions. a-I u n t  p l e n a r y
sessions were devoted to applied and fundamental aspects
of modern energ - technolog ies. These and other topics
— r i c h a s  n a s t r o p h v s i c s , m a n y - b o dy p r o b l e m s , e l e m e n t a r y  par-
t i c l e s , were developed further by invited speakers at t hu
par n a ll el sessions . Thi s report covers portions of most
of the plenary sessi on s including the opening session of
the Conference , Ph sics and Energy (Kapitza) , Energ y ~tru t -
egi es (Hät~~ie c , ‘-m aturity of Nu d e-ar Energy ( W e i n b e r g ) ,
Use of Solar I nuergy (Aigrain) , Energy I o J a a ’: \ e u u  G o a l s
and  C h a l l e n g e s  ( l i r s u ) ,  P h o t o c h c m i s t r y  ( A r c h e r ) , T h e r m o n n i -
clear Research (itrnuams) , Energy, Dissipation and — t r u c t r u n e
(Nic olis ), Tran sport and Storage of in e r gy (‘-(n u rchetti ) .
Other sessions covered are on solar energy use , transport
and storage of energy and energy research strateg ies.

C-IS- 7b THE WORLD 01: S I J R - S E N S O R Y  R E C E P T O R S :  A S Y M P O S I U M  ‘N D R U G

ACTI ON Al TIlE ~I n n I I C I i L A R  l i  V I I , by t .B. Ba te-m an

T h i s  b r i e f  re-port has he-en built around the facts pr c~ en tn - -~ ,
and imp r c - s s i o n s  r e c e i v e d , a t  ru recent symposium on “Ii rn u a z
A c t i o n  a t  the alo lecu lnur Level .” Some back ground material
has been included and the ~-quence of presentations rearrn ingu -d
so as to illustrate two poi n ts that seemed to he implied
in  t h e  t o p i c s  c h o s e n  by the organizers: (1) The- methods
cn u rrently in use in the investigation of the substrate-
rc- ep t o r  r e l a t i o n s h i p ,  and ( 2 )  The relationship between
p r o p e r t i e s  and functions of a series of enzymes. Concer iaing
( 1 )  s p e c i a l  a t t e n t i o n  is paid to the attempt to bypa s s
the dominant emp irical approach by selecting a well-
characterized element of macromo lecular structure as “re-
ceptor ” and designing a “substrate ” or “dr ug” for it on
the basis of detailed structural information. In (2) a
comparison is made of the characteristics of selected
enzymes performing functions related to acid base control ,
active transport , replication , neuromuscular transmission
and nirug catabolism.

NOTI : This report was erroneously shown in F SN  3 0 - 6 :2 6 0
as Report C-13-76.
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C- l t ~-Th  C M N I L R E N C E  ON M A C N E T O S P H E R I c  ANI ) PARTICI.! P H Y S I C S  by  M a i  -

M.S. Harris , EOARD

A conference - on Magnetosphe -ric and Particle Physics w:u s
h eld during 31 March -2 A pril 1976 at the Univer sity of
Sh c- ff i cld sponsored by the Institute of Physics anu l the
Royal A stronomical Society. The meeting covered the topics
of re-connection and convection , structure - and st a b i l i t y ,
particles and their origins , waves , fields , and pul - nutions
in the magnetosphere.

C- 1~ -76 F I F T H  1 5 1 1  RNA T I )NA I S Y M P n H  1 DM  O N  F R E S H  W A T E R  F R O M  1 1 1 1  5 !  -‘
by Robert II. Nunn

This report summarizes the nature and scope of t h e  s u b j e c t
conference which attracted some- 495 delegates from ~-I
cou atries on 16-20 M ay 197 6. The subject-cove -rage of the
Symposium is briefly reviewed , and a somewhat more comp lete
description is given of the sessions on Reg ion al Re -vie -a.- ,
Iconomics , and of the - use of fluid ized beds in evaporative
systems. Economy was emp hasized in the conferenc e- , w ith
major implications regarding the future - of multi-stage
finish evaporation systems in the - presence - of rising fuel
costs.

C - I s  - 7 6  WORKSHOP ON’ THE I ’Rl A T M I  N T 01 D E C O M P R E S S I O N  S I C K N E S S  by
LCDR K.M. Greene-, MC , USN

This report summarizes a workshop he -Id F -18 February 1976
in Lonn don. The 30 physicians attending from seven nations
sought a uniform approach to the tre a t sn- nt of decompre ssion
sickness in the North Se-a environment. \~~l n e c t s  considered
include re-compression profiles , gas mi -stures , ancil Lary
drugs , aftercare , qn unul ific :itions of assistants , and communi-
cation problems. Included in the - report is an outline
approved by the FURS for guidance in the choice of t reatment
tables.

C- 19—76 SI CONU 151 ERNATIO NA L lIl Al PIPE (mN! ERENCI , BOLOGNA , I i Al V
by LTCOL Robert F . lo p u n n u , EAORD

This report summarizes the presentations at a three-day
international meeting on heat pipe resc-: ar c~ and develop-
ments . The meeting dealt with gravi tv - n a s s ist heat pi pe’s ,
low temperature heat pi pes , variable conduc t.nnce heat p ipes .
rotating heat pipes , he-nit-pipe - materials , evaporative heat
t r a n s f e r  m e c h a n i s m s , z e r o - g r a v i t y  t e s t i n g  and terrestri al
spru c e - craft app lications of heat p i pes .
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