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BEHAVIORAL As the l i n e s  move past the visual
U 1 field , the examiner observes theSCIENCES child’ s eyes to see if nystagmus

(a rapid involuntary oscillation of
the eyeballs) is present. If it is ,
it means that the child can visually

PSYCH OLOGY A~ l) DIVER PFREORMANCJ~ ASSESS- resolve the separation between the
MEN1 IN OSl O lines . The separation of the lines

as w e l l  as t h e i r  width can readily
The Universit y of Os~~ is one of be varied so that an accurate measure

4 universities in ~~c i w a v . It was founded of visual acuity can be obtained with-
in 1811 as the Kongelig ’ University, and out the child being required to read
w a i ~ renamed in 1939. Thc other 3 univ e~ letters of the alphabet.
sities are young by comparison , as the Lie also is developing and using
oldest was formed in 1948 and the other i test to measure the visua l field of
2 is recentl y as 1969. The Universit y mall children. In this instance he
of Oslo has a student body of about is using various cartoon figures and
19 ,000 with a faculty numbering 1407 . animal p ictures as visual targets in
As a State Institution , its financial the periphery of the visua l field ,
support comes wholly from the Government. rather than standard eye charts. Still

The Department of Psychology, which another area of investi gation involves
administratively is within the Facult y the measurement of visual acuit y of
of Social Science , has a staff number- patients with cataracts. Lie has found
ing less than 10 and is heavily oriented that although the visual acuity of
towards clinical psychology and psycho- persons with cataracts may appear sat-
therapy . The chairmanship of the Depart- isfactory when tested with the usual
meat (which is rotated among the faculty) eye charts , they may have considerable
currently is held by Professor Ulf Krag h. difficulty in seeing adequately in sit-
Krag h is known in the clinical field , uations in which the contrast between
among other things , for the development the figure and its back ground is re-
of the Defense Mechanism Test (DMT) duced. Using standard Snellen E s , dots
which he first published in 1960. The of various sizes , and other measures
i~~T is a projective technique for cl ini- of acuity, Lie iS conducting experi-
cal diagnosis and personnel selection. ments in which such test objects are
It is administered as a group test , viewed under conditions of varying back-
and the techniques consist roug hly of ground and target illumination. These
present ing a repeated subliminal expo- experiments are still in progress and
sure of a picture showing a central results are not yet available as to
“hero ” and a peripheral threatening which illumination combinations are
person. After each exposure , the sub- most favorable.
jects are required to make a sketchy While in Oslo , I also had the op-
dra w ing (or a marking) of what they portunity to vis it the EEG (Electroen-
have seen and to write a short comment. cephalographic) Institute in the suburb
The DMT has been used to diagnose de- of Caustad. Its Director , Dr. C.W.
fense mechanisms and to predict the Scm-Jacobsen , has been conducting stud-
ability of individuals to perform van - ies for years in the laboratory and
ous tasks under conditions of stress, in the field relating to the effects
It has been used in the past to p redict of stress on various bodily functions ,
t h e  pe r fo rmance  of aviation cadets in particularly’ cortical activity , lie
f l i g h t  t r a i n i n g  and for t h e  s e l e c t i o n  has had s eve ra l  c o n t r a c t s  w i t h  t he  US
of Danish attack divers , as well as Department of Defense , the last of
in a variet y of other situations, which is an ONR contract which is ter-

One of the few programs in the minating in November 1976. He has de-
Psychology Department not directly in- veloped special field packages for meas-
volving clinical psychology is one of uring FEG , heart rate , as well as other
visual research being carried out under biomedical parameters in real-world
the d i rection of Ivar Lie , a professor situations such as parachute jumping ,
of sensory psychology . Lie is develop- flying , and diving. In addition , Scm-
Ing several tests to be used for testing .Jacobsen has developed a biomedical
the visual functioning of small children seat pad capable of monitoring the ECG
beginning at the age of 2 years . One (electrocardiograp h) of a pilot without
such test involves presenting a sequence requiring the attachment of any leads
of moving vertical lines to the child , or sensor devices to the body . The

529

— -. .. 

- -r 
~~~~~~~~ -- —

~~~~~~ 
— - -

~~~~~ 
—



ESN- 3 0 - 1 2

pad , which requires no power source , suggest ways of assessing the perform-
obtain s FCG si gnal s transmitted to it ance and j u d~ nieot of inspection divers
thr oug h the p ilot ’s pants and his per- so that the d a t i  they obtain can be
-~pi r i t  io n. A good quality ECG signal r e lied upon. During m visit to Norway
j s  obtained when conductive strips are a number of possible way- s in which
dispose d on top of a nonconductive wat er - the div e r could be aided were discussed
proof sheet ; in this way sufficient and :i review of the techniques now
peri phera l perspiration is retained in use was made at the meetings men-
for adequat e electrical conductivit y tioned earlier. Because there are
t~~ operat e the sensor. The data so oh- no existing performance tests which
ta m ed max’ he transmitted directly on- can accurate l y predict the abilit y
l ine from an aircraft to ground control of divers to carr y out in spection tasks ,
hv use of ~v i i  lahie space on a transmit - one appr oach siii ~ :es ted by mc was to
t e r  or radio channel. Further details place an unused structure or parts
on this dcv ice may be obt ained from the of struc ture ’ hav in g known defects

a A v ~~ -e , Sp 2 ‘o , ~‘~ 1 ~‘z;’~ r.”r— in the fjords and have divers in~ pcct
‘i~~e, April , 19Th . them. Various methods of inspecti o n

One of the reasons for visiting could be compared , including visual
~~~- .1icohs en was to attend a series of in spection , reporting (either verbally’
meetings he had arranged for the purpose or by note-raking), remotely-controlled
of discussing the performance of divers moveab le televi s ion cameras , television
employed in the inspection of offshore cameras permanently mounted at strate-
p1 atfor m~ . Participants in these meet- g ic points on the structure , a helmet-
ings represented the princi pal Norweg ian mounted television system worn by the
divi n g  company’ involved (Stolt-Ni elsens diver with the monitor on the surface
R e d&ri A’S) , Ph i l l i ps Petroleum , Det (such a system is commerciall y avail-
\orske Veritas , the Directorate of labor able) where the di v er is directed by
Inspect ion and the Norweg ian Underwater a surface supervisor , an armored div-
ln s titu ~ e. For reasons of saf et y , op er - jug suit- such as Jl!~1 (see
i t ion , and insu Fance , the structural ~~~ 30—9:4 16-420) , or a submersible
i n t ” g r i t v  of offshore structures must vehicle, It is anticipated that a
he verified hv divers on a regular basis , program will be developed in the next
This requires them to work at depths few months to examine the techn iques
up to 500 to hOO ft in cold , dark and suggested by me and actually to train
turbid wat ers. It is known from numer- and evaluate diver inspection
,u~ st ud ies , :i~ w ell as from practical performance.
eApe r J (’ n (e , t h i t  the judgment and memory If this training and selection
01 divers ~an he adversely affected when program materializ e s , as expected ,
wor J .i n g  under such conditions. Some it is the intention of Sem- ,Jacobsen
of the tasks involved in such inspec- to uti l i ze his experience and the
tion ~ require the diver to detect small techniques he has developed for the
cracks , to measure dista n c e s between biomedical monitoring of p i l ot - ~ andstructur a l members , and to det ect other divers , for assessin g the physiologi-
signs of structural fatigue or damage. cal stat e of inspection divers and
l ven thoug h each dive is car e fully p lan- to correlate the data obtained with
ned and specific areas to be inspected their performance. He has deve loped
identified prior to the dive , there a comparable self-con tained biomedical
is s t i l l  the nec~ for visua l inspection recording package worn by the diver
and applying jud gment in order to carry which avoids the need for extra umbili-
out the job properly. Considering t h e  c a l s  and  electric a l leads.
conditions under which they work , the The turbulent nature of the North
dive is apparently are reported to be Sea is such that the oxygen content
doing remarka b l y well. However , with 0 t h e  w a t e r  is f a i r l y  u n i f o r m  a l l
the increase in the number of structures , the way to the bottom. This means
coupled w ith the fact that some have that corrosion can occur  to depths
been in place in the North Sea for 4-S greater than those to which it is Urn-
~‘ears , t h e  number of inspect ion d i v e r s  i t e d  in  c a l m e r  w a t e r s .  C o n s e q u e n t l y ,
r e q u i r e d  will increase. Thus , there inspection divers must go deeper to
is  a need f o r  i m p r o v e d  d i v e r  s e l e c t i o n  c a r r y  out  t h e i r  job .  For  these  reas on s
and train ing. any assistance which can be provided

Sem- loobsen has been asked by some through imp roved selection or training
of the Norweg ian org anizations respon- procedures , or by better inspection ,
sible for offshore in specti ons to is of great importance. (J.W. Miller)
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~s i r s is , l’ l a n d  w a s  the s i t e  0 2  t h e  lu ng a l l  ~~~
_ s b l e one’;— — t nd th .i ’
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~~~~~. .i n ique~- (CIO\l 1 and t h e  T n t  e r n a t  i c e —  o r g a n i s m s . ’’
ii Fede i i t  ion for the 1 h t-o iv of “1:1 Pines hove t ii s; e a k e  r de ~c r i b ed  w a I k i t i e
ari d \lechani sm s (Ii i v~’P-! ) in assoc iati on vehicl e s h i y i n  v : i r l o i i s  r o i n b t r s  of
w i t  P the Techu i en 1 l i i v is i on  of  t l i e  I egs r i i f am 2 to ~ . •
I l  i sh  Au i d e i ~ v of Sc i enc es . Bes oot oy (Inst . for l iii’ Si I I  01

The I S O  i n c i t e d  p a r t  i c i p a n t s  w e r e  ‘ t i c h i n e s , \t S C O S )  i i i  n e d  ?1n  r e i n —
tr’on 1 1 d i b  i i t  c ou ,t rit ’s, The  m e e t  io nshi p l e t s - n t h e  -~h~~t o l  1 -~i -

i n t  s i  he id  a t  he t o n i  e r en c e Cent er bl e gait s of . t  w a  1k i n~ c- h i  u 1 e and
o r  C i v i l  t e d  ~‘o u h a n i c ~i I  I:n g i n e e r s , ~he n o ~ih e i  of its I gs . e re 1~~~ed

l oc a l i i n  t i d w i s i  t , ;ip ~ r e x i m a t  I h is s iid to lh c i i  o f  ~ P ~c h i c 1 e s
20 itt It’ s outs i d e  t i f  t i i  s aw - . M I I he f o r  o f f —  r o a d  mob I I A t i ’ and ‘r ir A otis
f a c i l i t i e s  wi - r i  f i n e , t h e  lack of fr i n d u - ’ i - i ; i l  S I ’ U S l  i 0 I t~ i . I i  o j f l t i l
q - ‘ t r , i l l

~~i o t  t u ~ t i e  t o and ft ~a ts ~I W  n u t  t h a t  a l th ii~ h 2 — l e ~’ geii r a i l  i n :
creat e b  som p r o b l e m s  for t h e  g i r t  ici - vehicles h i v e  lo t-n dcv i i d , P
p .  t it i n c  I ti din g I P 5 n t  r • sb on fi l  I I h o  ‘‘ i n t i l  t i egged m u  t s appear
f i r ~~t t r 2 p  to t i d w i s m n  I r n  i% oiz aw to be m o r e  (sic i b r e f t :ihl e fur t h e y
f e l t  he w aa- p l a y i n g  a p a r ?  i n  i Peter pc- t n t t h e  v e h i c l e  t o  mov e i t~ a state
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by - 1 p in I n i t  ~ a n  w i t  Ii a very S e  — a dcv i c • I Ic I it t \ or i i i  1 • 5 2 1
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e l i d e d h t ~~p i ly when I was offen d a ride in o r d e r  t o  d e v e l o p  a s~~~~’ u - ir i  tL
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i t formal disc uss i n i  sessions . Science - , \lo cow) concerned wi t h
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is I how f~~i S e  should go in i t t e m p t —  it devic e - sos q u i t e  impressiv e - . t!s ing
i n g  to i n t l tate t i ~ lo ran i ; j  endage what i s b asic .illy a t c n t ~ i i ” — : i v o l l ~in c e
ci t . i : i . Prof. -\ . M nrecki ( I i . U. sy~ - t e m , t i e  w a l k e r  i v o i d e d  obst ,i cies ,

W ;i n ; i w )  d e s c r i H I  a n t i d v  in which i )  turned , stopped , etc. 0kb ‘s ims kv
possible combination s ut functions of be liev es that ‘‘ i i i  e f l i c i e n t conligura-
the lower and upper ex tremi ti e s  of t l i i i  of t lie walker should invo lve
mammals ari d hi rds w e r e  a n a l y z ed .  l ie a ‘ re ct angl e ’ (sic) hod)- hid  I equal ,

~~~~~ I - _
~~ 
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l e t  n eal 1’. p o s i t  lon e - I , t ~ree—deg rec— i d i n t i S  h a v e  s e v e r a l  a d v a n t a g e s  ove n
er r — f t - d i r  leg ’’ sI  i ch  st u l e l  e n a b l e  p n e u m a t i c  one :  e . g . ,  t h e y  a r e  l i g h t e r
i t • w i  • a n d  climb over r o u g h t erra in. and irma I le n , I c- -s no isv , s i  Icr b e c a u s e

O thet pre se nt i t ions set n - i l l in t hu -re is no s i r  - I energy in the cyl—
wi i c l i  w a l k i n g  or  i n i k e l e t i l  device s i n d e r s , a n d  t h e y  p r e t d e  g r e a t e r  t o r q u e
w e - t i - d e s c r i b e d .  l~h i l e -~~nv  i , i i r o i c h e s  f o r  t h e i r  s i :e .
i r e  he l o g  c o n s i d e r e d , i t  p r o p t  ess t i  W h i  I c  c o n c e r n  s-as ex i r e s i e d  r i ve t
~l .i t t e n d s  t o s g~ it tb use of a I —  sli t itonte l i t  t c i p a n t  v i e s - I  as a
l e g g e d  1 1 e v  l~~u f r  0 1  l — i - o i d  mo in i l i t > ’ , s l o w  g r o w - t b  n i t  in th e - use of  r o b o t s ,

Sevet ii p a p e r s  w ere I r e s e n t e - d I  p e r -  sc - v i r a l  o f  t h e n  p o i n t e d  tint t b - i t t h e
n i n m ri~ to the dut i i  i i~~l iie’! t  t o f  g o’ the t i c p resent rate’ is i h i n t  r i gli t . I . E .

rind o t t h  t i c  li-vic e s. il l g i r t  i c e jr E c i g e ’ l h e r g e r  ( P r e s i d e n t , U n i m a t i o n  I n c . ,
;i .t c re st was  t i e  g iv e ti l y  ‘1 . D a n b u r y , CT) , w h o s e  c iin j Inv h i -  rro—
\ ‘

~ I t i t v ’ ‘b ih a i l o  Pupin In s t ., duced i l - r i ?  2 0 %  of  the t b  t s  c u n r e - r i ’
i~ 1 g m  id e , u gos  l v  i i i ) , who desc ribed 1 c in nrc in the’ world , f e e l s  t h a t

cti rren t proc ram t r i  t hits is its ohj cc - t h e  field is st i l l  in i t embryonic
• ye the de-xei opment of a new met ho d s t a g e ,  lie is of the op inion that the
for l i t  ‘ i t  he’s is of non n i l  d y n a m i c  lot l i t  C ( f r on t  t N t -  ~- t a n d p o i n t  of  i n v e s T

- -  CS C) I i i  t i t  i c i a  I mo tion. ’’ he’ d e m o n —  i- i -ri and l i n t  fit 1 , a t  leas t for the
s n i t  t el his ci r i c i n  t it hi’ s ) t o w  i ni m o v ies  n e x t  few y e a rs  , I I es in industrial

. 11  an thr (l otili )rp h IC ‘o ikt le-tal leg robo t s because there is not sufficient
— c h i n  i • . 1 lii dcvi cc , wh I cli is Iu , i i i  — f i t i i n e  i a  I s i i p g i n t  for the d e’vcl- l~’o-nt
c & l l v  a s u l k i n g  machine , may he worn of exo s keletons and pr os th e tic I \  i ce s .
ltv  a ‘ a n  s h i n  has lost t h i i i~ e of his Sever al pres et at ions were devot .1
l e g s .  The  m a c h i n e  h e  tua l ly does the to de scribing indu strial robots and
s-a l 1 l o g  a n t i  t h e  s c ar e r  i s  t i n  a l a r g e  t h e i r  g r i w i t i g in d i c t  on m a n u f a c t u r i n g
d cg re t a p a s s i v e  e l e r e r i t in  t h e  s y s t e m . - ‘ d u e s . 11.1. W a r n e c k e  0.
The : v i u - -  show-ed t h e  m a c h i n e  i n  l i e  ~~t i ~~t t g i n t , FRG) poin t e d  out t h a t  indus—
i i i  l u e l i t i .  ‘w i l l i n g ” t h e  w e a r e r  up and t r i a l  r o b o t s  w o t i l d  be in w i d e r  use

- i n st i  S I t  n i t  . The t i l t  i n i t  e g i n  I of  th i s I f t h e y  c i i  id he in t roduced wit hoot
pr -gram , i co rd i n g  t i  \ iuk o l ir i t ov i~ , i s r - ~~t t i rin g it i g n i  f i  c a n t  c h a t i g e s  i n  e x i s t  -

no bl e a E t i t i  e t  w i t  P no leg coti t ro l ing workplace l i v u t s . A t  t h e  p r e s e n t
to w a l u assisted n il > ’ by 2 canes and time there are about 5500 industrial
t i machi ne . V u ki ’lra ? -v ~ re cent ly robots in u se  throughout the world:
I n c  p u b l i s h e d  a monograph entitled f - c . ; -  2000 in  J a p a n , 2000 in the US , and
1’~~ 

‘ ‘ ‘ t f o ’  ~H L o t o  t e d  ,~e r h r ’ r n c r —  1 500 in  b u r o p e .  C e n e r a l l i  s p e a k i n g ,
c’- ,’ . T h i s  6 3 0 — p a g e  h o o k  r o b o t s  a r e  f i n d i n g  e m p l o y m e n t  in  s i t u -

in be ! t a i n i - I f r o m  t h e -  ~l i h a i l o  l i i i i n  a t i o n s  i n  w h i c h  men am - c e xp o s e d  t o
i t s ’ i t  L i t  c , B e l g r a d e , POB 906 f o r  a p p r o x -  a da n i gc ’ j-o i i ’-- e n v i r o n m e n t  or w h e r e  a

i ma ’ ‘1 y $23. 00 - j o b  i s t eu  t I ne and mono t 0!i0hl~ . F i I irs
1 , .~ - I i i  11 ~St a u  f i r  r i  Re - . Inst . , i ’  ri shown of x’a t i otis i n d u s  t r i a I S i t  ci —

M u  r i o  Par ~ , t A  ) desc r i bed i lower—limb i t  ions i tic l ading :i 3 r —  i _ l i  e n ?  e movie
u r t h o t  ic system which he developed w h i l e  f r o m  the Soviet Union showing the YM-l
i n leave t o  t h e  U n i t  ( ic  Recher ches robot in u s e  in a fa ctor y erf orntin g
h i - 

~ i n u i q o e s , Mn nt ;e’lI (~-r , Prance. s u c h  t a s k s  as  w e l d i n g  inch m o v i n g  t h i n g s
Thi s sr’stem is si m i l,i i in conce pt t o  f r o m  one location to an ther,
~~t il - h n - i t e v i ~~’s i n  t b 1 i t  i t  r e q u i r e s  t h e  One  of  t h e  p r o b l e m s  p e r t a i n i n g

i e n ;  t t o  i i t i t  u n  his lii l ine e with t i  t i: u s  e o f  I ndus t i i i  I roberts is
-t i - s is tb . movement - of Ii is legs are that the user fre~~i ue i n t lv does r u t  k n o w

- i I I e b  , t h e ’  device. The system how to spec if > - his n e e d s  t o  t h e  robo t
I gti d to permit a parapleg ic to m a n u f a c t u r e r .  There is , a c c o r d i n g

0 t b  f rsri rd motion and standing— t T.B. Sheridan (MIT , Mass.), a real
1 i ri- ~ sitting-down motion. Accor d ing need for pcrf oi-m rince criteri a , a g los-

to l i i  b , a basic di f ference between S i r v  of terms , a n d  some g e n e n a l i : e d
b o tl~er ii u s  t ems is that s t,ib i l l  i p r o c e d u r e s . S h e r i d a n  is n o t  i n  l i t e r

i s  maitt i ru ine d by the p a t i e n t  with his of iss ni t ig stand ards or regu l itio n :c
i i i ’ - . and i t  by the C l i i i ?  rol sy stem . at thi s  tit l e , howeve r , because such

lii t h e ’ p ise r need onl y move t h e  I - : s  a ction could have the effect of dis-
tl ~r - u M h  t h e  t c i 1 u i t e d  w a l k i n g  n t  S i l t  r i g —  c i u i i n i l g i n g  r e s e ’ i r e - lu  and advanced
S t  i r i d i  t i g  t r a j e c t o r i e s  w i t h  t h e  p a t  lent develo pment
In : i I ; i t i n .  and S t e e r  i n g  bi u n ; i - e l f .  D i l l ’ s A p a r t i c u l a r l y  i n t e r e s t i n g  j r e s e - n
c t’ : i ’ s t hun (a r int l i C i t  e t h a t  hy draulic tat ion was made by M . K. Tim m i n g  I Quie’ eom
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‘I a rr- CoIl i~ , It . l . n t t n ) in wIn t cit he mi nd i ;  n ; n u : i n i v  t it I for t Ine l e t  1 liii the
c i  r e s se d  I L -  u t u e  of  r ob o t s  i n  the m i n i n g  ti u i rnil n ’r of l el e g - t e ’ s w i t h  I l l  m o m  e a c h
of coal . lie feels t h i t  the’ world’ s en— tui t i o n .
e r g> ’  c r i s i s  c o u l d  Ire a l l e v t : i t c d  I sorti e The I r I e n e n ,  c ‘enu tur e d 10 p l et i -i rn ’
stent if we s i l e n t  m o r e  ‘‘ e- n e r g x ’ ’’ m o n t ’s- 1 l i re ’ s c o v e r  t u g  t o r i e s  r l i g i n g  f r o m

i n  c l e v e l o p i n i  ; i n n t nn i t e e l c o : i l — n n n i r t i n u i  p i t  t h e  ‘‘ l n r n i n ’ n o l c c n i l a r  n i~ ~~h s i t  I n n  of
cedu re r ’e . T h r i r u ;: - d r e s s e d  h e i ; i i n i i t u  P o l v i t m i c  Ions: c- iv Rate s ad i n —

i t  ou t ’  r e a s o n  .i t i it r i o t  tin t n e I  i n  
~ ~~~

- lii ‘ n i l ’ ’  iv  I’ro e’ sso r C .  I i  fsh it
d i i  3 1 t ’ t  q u a n t  it ne _ s i s  h e c a n u  e- o f  ‘ b u t  ( b i t - b r e w  ‘ . , J e r u s a l e m )  t ‘ ‘R i o~’ u e t i c a l

b i n  , i U h  bu.i: i r d s c i rru l - n i t  i n g  t h i -  ‘ i t  e r - ’- . \ h I 1  i c a t  je llS of M i s i t  
~~ 

S c t r n i l u e t  i s :
I ‘e st ing robot t e’c h nuol o ge could he t~~ h i  i n i c ; i J P u -  n t  S t i l e  Isot en ’’ I n c
t i  i - c e  i n  i i  h .i s u n  that miners would Professor I , L ( l i s k c v  (Itep t .
not be esposed i t b . h a : ; t n h s  l n i c t o r i -  r n i a c e u ’  i c a l  Sc~~u ’ru es , . l i P ) .  I n
c a l l - c  a -  s o c i a l -I  w i t h  c i t a l  m i n i n g .  n i l d i ’  i o n , t h e - n e ’  wa re 19”  c : i t r i h u t e ’ d

I i n  r e sp o n s e  t i  T h i i n i g ’ s c rn n n r i i s , p i p e  i’s in t h e  i r e ’ a s  o f  t i I o . h c n n i s t r v ,
i n  one  of t h e  e v e n i n g  f i l m  s e s ions i o r : i n i c  c h e m i s t i v , m o l e - c l i i  f r u i g m e n —

n v  n e  war. i i to i ’ u of a ru e - u n’ t I y d e v e ’ I u ip e’ ih tat ion , i rn~ t r u i r u c n t  d e v i l  p e t i t , new
w h e e l e d  rob -u t • w i  t i m  f o r c e  fe e ’ H i a k c o n —  sp e c t  r n r c l u l n i c  t i c i u t t i c o i c ’s , ‘nt u u i t e r
trol , t h a t  w a s  s p e c i f i c a l l y  e h ’s i g n e d  i p p l i c u i t i o n s , h i o c h : - t r n i c a l  r i l c i t i u n s ,
f o r  coa l  m u t i n g .  St ie h a d e v i ce  s t u d b i g h t  t & - t n h e ’ r . u t u r - -  c h i - t i s t  n a ; p l i c i t i o n s .
l i e - m a n  i e u l i r l  a p j i n i p r i a t  c f o r  r o l a n d  f i e l d  i o n i ~~. i t  l i n t , i o n  n : u t l e c e n l e  r - .u~w hich s u p p l i e s  about IZ~ of  t h e  world’ s lions , m u  t h e o r e - t i c a l  a~~p e ’ c t s  o f  r u s s

- il . Sgi ’ e ‘ rom e ’ . Ni r y - n i n e  - s r  en gui
I n  s u u r ’ n t . i r  v , ‘he m e t  in ; :: l e f t  On e’  pe r - si re d e l  iv e r e I . T h i s  u s  r h -  f t n i t

w i t h  t h e  f e c l i n . t h a t  the field of ri—  t i m e ’  t h a t  p o s t e r -  p a p e r  h a t - ..- horn g i v e n
h i t  ics is m a t h u n g  and  c r o w i n g  i n  a jr the se’ ‘i- c ot  i t t i’ s , a n d , in  ‘l ie  ‘ r h o i - s ’
stead y wa y. W h i l e  some of i L -  de vic e’ s o p i n i o n , t h i s  1 :  - s c i i ’ u u t i !
d e s c r i b e d  a r e  a l i t t l e  f a r  ou t , the ’  cu ’ r : u n i c : i t i - r i  w a s  ve nt ’  s i i c c e s s f -
t e c h n o l o g y  r e p r e s e n t e d  shows  r e a l  i n u r e ;  I t  wn s ’ -: m r t i c u l a n l v  u s e f u l  in  cuj n : v e r s -
v a t  i on  w b i  I ch  n b  m i t  cdlv we 11 f i n d  r i p —  i ng w i n  i p cop I c who  Ii n o r  spc i ‘ I u -
p l i c a t i o n  i n  t b ; - F u t u r e .  (.I .tu . ‘l il l er ) er! I n g l i s l u , t h u  u f f i ~~ i 1 I r i n i g n i m f e .

T h e r e ’  w e r e  a l s o  ~
‘ r o n  n d - t a b l e  Ii c - i s -

_______ 
_____________________________________ it i o n s  O v ’ n  the ’ S i b  i e ’ c t s  of  mass ~~~~~~~
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etry to m e n  n i l  p n - b n l c n s  and se’l E u m e n c -
The Se v e n t  ii I ri t e- r i t a  t i ona  1 \h i  ‘i t  51 cc — i n g  o f  h i  01 og cri l m o l e c u l c i t  . a r id  n ew

t n u i : ~i u ’ t r y  Cot -i f e r u r~~ e isas h e l d  i n  I l i rre ni ce , el ev e l o h neru t - u i i i d  ti ends  ri m a s s  s r m ~ .c~
I t a l y , f r o m  30 .\ u i g u u . t  to 3 Si ;t emh e ’ r ti n - n t r y .  Thus , ‘ h i t . ’ isere 1 t o t a l
19 1 i . F o r m a l  p i o c e e d i n g s  w i l l  he p u b -  of  313  m a s s  s h m c t r o m e t r v  r n r e s c ’ n t : l t u n t i s
t i s h e t b y t h e  l n u - t u t u t e  ut b i t  r o l e t i m ;  a t  t h i s  5—da y t m u f ’ ~i e r m c e  e a t v e ’r i n g  -

t i e -  e d i t o r  i ns  ~i i e m i i c t i n g  a p u b l i c - a t  i i  t h e  m a j o r ’  ar e : i  - o h  t i r e  ‘-Ir s si n , -

l a t e  o f  e a r l y  l 9 7 T ’ . I f  t h i s  d a t e  i s  t r o r n t e t r -  r e ’ s c a r e t  
~~~~~~~~~~~~ ~ t i  13 1  e r i —

m e t , t h e  e d i t o r , Dr .  N o r m a n  P l y  o f  t h i n - t t i h u t i o n s  a t  t b ’ o  m i t  C o r u t e r e n i c
A d m i r a l t y  iue ; i ,- m i ’ n s  R e s u ’ u i r c b u  E s t i h l  i s h r n en t  I d i n h t i r g h  3 y e a r s  j u n . 

-I ‘ i t  i i ) , -\ I c t e r u u ; u - ton , s i l l  ne - c- c’ i ye a f . i  f s h i  t p r e s e ’r m  t e d  ii hui r— reach i i :
well—earned t i e  of t n : , i t ~~~S f r ou  thu .’ “h i s s  r e v i e w  on t i n e ’ h i : i : s u m , ’ p r i n c i p l e s  o h  n i
5g. - t rometrv communit y . The Conference molecular decomposit ion of po lv :u t omic
w a s  ~ 1u o r i ~~o r c ’ d  l v  r h -  ~l i s  ~iI l u ’ctrometry lotus , it t ress in g decri i rate’s arid e’’ e’igi
n n r , a f l i 2 a t  i O f l S  O h  \ i - t r a l i : i  j u l  New d i ’ p O s r i I r o u t  c’s . She entph .isi :ed t a u t ,
Zeal and I A . - ’ t ) ,  Be l g i u m , C a n a d a , w h i l e  pi ’ e r r ew s  has been  made  in t h e
De n - i r k , ( - t i n e  ~ g A u l ) ,  P e n t I ; i t i r -  ( .-~u~~ Sl  , l a - s t i i i  i m - ; u r s , t n i t i c h  r e m i i m n - c t o  ire
I r i - i t  B r i t a i n  ( i i g ( ; / J l ’)  , Italy (PCM/SCI I , I c - a r m e d .  - h e  b e l i e ’v e s  f u t u r e ’  r earch
J u n  (~t s t )  , It o ’ \ . - t h e r l a n d s , N o r w a y ,  i n  u n i n t i i l e ’ i b t i ’  I m n l r u . i t j o : 1  l e u , 5
.wei ’’n , Sw t tzc r l :u nd , US SR , i t S (-ISMS), very I t l u i c  lii w i t h  t h u e ’  u se  of  n

a nd l u i g o  m v i i .  ‘ l i i i  t h i n  P l i u n  d e l e g a t e ’ s t e c h n i i h u r e ’s e m p l o y i n g  l a s e r - s  i t i d  o u i i n ’ r
from t n i t  loflit i t  t e i u d e d  t h i s  v e ’r y  h u o p u -  m e t h o d s  of  c r e a t i n g  i o n s  i r  u.’ c i f i C ,
ta r r i O , - ?  r u : . The host u o u u l i t r u , I t a l y , w e l l — d e f i n e d  e ner p i  s t a t e  i l r . 1.

~~~~~~~~~~~~~~~

. 
- ~~~~~~~~~ . L~~~
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I t . i n z c n  ~ , u r i  i n ;  ‘ i \ b  • Dn i - r u t ’ ; , F R C I ga~~m Pi’ui f. D. b i . l u i l l i a m s  (IJ . C h e m i c a l
a ;n !t- u i :l rv lecture on  i n - c t n u i m e u t u i t ~t , v n l - l ; i h m m n r a t o n s - , (‘ui u un hrid gc) l e c t i n d  on
- i ; - u n n c ’ n n t  m u  d a t a — p r oc e s s i n g  i d v n u n c e s  in how t o  d e t e r m i n e ’  the ’  molecular St  r u e —
tb;m ’ p a s t 3 year - I r i  ruz en itt ressed t t i r e ’  o f  a c l i n t ;  i i  o r g a n i c  mol c’cule
t i t  w h a t  i s  n i  u l l v  n te - ec l e el i n  m a s s  spec’— ‘m i n n i  l iii- m o l u  t i l e ’ s Ira rruu ’nt n it i on.
t n tnn I I n t n n s t r i t ~: u e n u t ; i t i o n  l i m b s  i s  t i m  I c i ng s t u l l e  i n - n t  p u  s u c h  a - ’  dout~ - nit u r u
~1evel ( r l m : l n e n  t of I con cost , “ — m i n i  11  , lii p hI y I’, i I i i  a t in s  1 u t  t l i l t  b a r  t h e  ‘ b  i p s a w ’

t i e  n i , i ’ - S  s p u ~~~t ro’ i e t e n s — — t b e  t - p  p u : : l c  o f  n i l k u i l o j d  m o l e - c u l t ’ s .
t~~~u t  c o u l d  he u i  i n .  g a r a u : u - - , Iro sp it , The  f i t u n i l  p l e n a r y  l e c t u r e  of the
a rid - t  her ’  a r e n i s  lo t -  m t u t u  i nil’ use ’ . lie mee t i t t ~~ wa- n Ps Dr. 1 , P ri-n u de- n it ia]

t e d  t h a t  s ’ - r - e r m l  ~i - a r e  w o r ~~in g  R i j u i t  Inst t u n i c \r oor  m l C ~ V o l~~s
t i w;ui I~ ‘ h i s  e n d .  L - : o n d h i e d  of  V i l t o h o r i ’ u n , The

P r o f .  ‘ .R. t e n n i t i g s  I t t e p t .  -! l e c u l ; i r  Se t b u u ’ r l a n d s )  w h o  t e ’ v i e w -  u t u n i n i u n m e n t  i i
Sc ience- s . Ii , it ui r u- i d  , ( i n v e n t  r v )  ului n c usn ’ eel i p p l i e - n i t i r n i s  o f  m a s s  s p e c t r i m u ’ n e t r y .
t h e  n ’ - c c ’ m n t  dc~v t - l n I i t n i e n n !  s i n  I i  s ! u u t ;  l ie  f e l t  t b , i t  f u n  many p r o b l e m s  c : i i n i l -
pi t  u m u t m — m o l e ’ct i l e ’  r e- c t  i u n u ~~. Li~~- L i l s h i t z , l . r y  g a s  ch nnr :a loi t r ni p hy c o l u m n s  s e - r e
t e t n n j r ~~.s a l s o  u nt t o n e d  s e v e r - i l e I - : ; n t  a n e c c ’ c s i t e  r i n d  w o u l d  h e - c o m e  t b -  s t a n d —

en ~ e r i m e n t s . i t o h  i s  I i  f l o w i n g  m l !  - r —  ;ir d t v ; r  o f  column t i e - i f o r  t b P M S  in
g i r t is w o r k  by u , i n c h  F e r n - u i - i n  u~; I t h e  n e x t  few v c ; i r s ,  He n i t  c h u t e  Con-
ieh’— e’ n te ’l d  b i : , v e ’ - ‘ r t r r n m n u i ’ ui  t a t e  s of  i o n u —  c e r ned  w i t h  t i n e ’  i n c r - c ’ a i - u i r u g  nnu ’noun
r m o i e c n i , -  r e - i c r  i l n m ”  i t  t h u  F l u - i l  t ’n e r g i e ’ s .  o f  p o l y c h i o r i n i t e d  h i j u b i’~i v I s  ( I ’CB s)

I b e s t ’  n i t  os i i  o n e c e s s a r y  i l l  t i r u h c  r t o  he was  f i n d  i tu g  i n  v i m  t i i  I Ic nil 1 of
- i n i l e ’ r — - t a n e b I h u e -  b n u i n t t i t t  n~ o h t h e  up per t h e  S n u t n i j i e -  i n c h a d  a n a I v ~~e’d i n  t i n e ’

I t  m o s l i b e n  - P r o f .  .1 . i n r v n u i m m n  ( b e l t .  C b i e ’ r ; -  l a - n t fe ’w s a n s . T h i s  s u m s  nm e x c e l l e n t
i s t r , ’ , I t . P o l l .  - nn um n i i c . - i , U . b i l e ’ s )  d l i t — r e v i e w -  o h  t h e  e nv i  na r u n ’ c ’ f l t : i ] c h u c u i t r e ’
c u s s  en’ u n  im o  1 e cu l  u t  ante!  co 11 i s  t o n a l  1’ . — wh i cli i s  inc ing cu u rr ied -u ’ i i i  u r i c .
i nd e ed re l i o n s  i n  n i m o s t  ole- - u t  a n d  I b t e  s e s S i o n s  of coot r r h i nt ted r
eli ’ cr 1  a i n i i i  m~ l u s h  i o n .  I n  p a r t  u u i i  o r  d c i i i  ng is i t  it h i  o c h e m i  en I a :  p I i c u t
hu e d i s c u s s e d  t h e  new t - h n  i q uo  of  ion  (s u c h  as s e q u e m i c  i n g  of p e E r C d c ’  mo le-

u n - t i c  end - u S l i c c t r o S c u b i n t l  i t s  i~ c i i i..’ - ) , c i m n n i ; - i u t - n  .i~- p l i c a t  u r n , r u C ’g~
p I i~ n i t  i o n  to the ci e2C ~ dii t u n  o f  t h e  t I ye i o n  c l u e ;  I cat ion i :-u t u ’ - , ci d
frni c n ri c ’ numa tion p a t  h w a v s  o f  i o n s .  The  d e s o m ’p t  i o n , an d  t h e  p r o g r e s s  m ad e ’  in
th u) p l en an n l e ct u r e - s  by Jen niin gs a n d  t h e  u n t e r l - n e  r a t i o n  of  s e c o n d m n v  i o n
lne ’ynoni ciive ’red the fie ld of i o n — m o l e c u l a r  i r u n u s s  sl e e t  r u n - t e l  ry SI tI :) , ~~- r-  very
re  t ions i n  a t h o n u m i i ~~ h m anner . Ishen I t u t i n u u l n u m ; u u n r n n g  the dele’ i~a ’e’s mt t h i s
hose lu _ pu - n - a~upc -ei r in the i n l e t  once’ (otu f e - re t ; . P r u i l .  \ .  I . T a l ’  ro se - ( I n —

p r - c u- i- u b i n g s , the’s’ should he re’ad v cm y ~ t j t i m t e  of  C h cm j cil i ’bm v stc s , \c~u .ie ’my
e n n u i i - f u l l ,  by everyone s-ho is workin g of Sciences of the USSR) do c r i h e d
i n I he f i c-i d of ion—mo i ce  t i l e  c b ; e - u n u  i I ry . his labor a I - t ; ‘ 5 m s u i  n d e u u  i i  ng w i

The plenar y lm-cture - i v n ’ n i  liv Dr. c , u p i  l i a r s -  sy s t e m s  for l i i i  c o n t  i n n - u n i t
3, ~~~~~~~~~ ( i O , I i t . Bu t ; ) i r u u m c t . u t i c u u l i r u t r o d u c t  ion  of  l i qu ids i r n t - - m m i i ;  t i —
5~ i e n m es , Col le pt - of Pharma cy , U .  t l t i m b i )  ca l  m a s s  s p e m u t r m u n ’ n m ’ t  r s  , The nciv e ltv
on h i r i - u t i c a l  app licat lo ri s of m u i s s  s p e c-  oh t h i s  ~~u - r k  i s  t h u  l i r e l i a r i t i o n  of
!r i n e - t ry rind c l i n i c a l  i .e ol s t u i b u l e iso — gla s s or s i l i c i  c u m l i j l l u r i c s  w i t h  ru-u u n nd
‘ p m -  i i o u n l c d  , u u i t some  o h  the mo t e- u r n —  i t t  e t  i o n s  aM n- u m x j m u u t e l v  l ( I ~~ cm i n  c l i i ;
j ) O r t  u n i t  n u b  i n t e r e s t  i n g  a s p e c t S  O f  a S S  et e ’ r atid 1 — 1  cm long. (‘o p p e r  c a p i l  -

sp e’c tr i tu niet r v in t b ~ h i t  - l i i ’ ! . For  c r —  lan es wi t h  slit S e c t i o n ;  w h i c h  I u . m r - e
amp ! e’ , d r u i ; - - - c m  he l i e  l i e d  w i  t Im  P , t he d i tmnen s ions oh l0~~ to 10— 6 cm l c d

n d t h e -j r  u , t i b - m l i c  p a t h s - a s - s f u l l e u s e ’ d l ( I ~~ cm l on g  a r e  m l s o  b e i n g  used  i n
hy mass - 1 i u - t u - n t - I  m c  a n a l ; -  u s .  i h m i s  t h i s  S t t u u t y . i a l ’ r o s e  sltoise’d ‘hat
r: u - t hod is e s p e c i a l l y  I m p o r t  nt for human these’ c: m ; i i l l a r r -  vste ln s ma~~i it ; n i n —

. I u h u t e c t  s-bu t- re r a u i i o a c t i v m ’  ~ g c i tu ; n m r s i h l e  to rina lv :e nrlix t uii - - , con t i i n i n g
h u t ’  used. c u I m t u ; n o t i e ’ t n t s  of  h i g h ab sor irt i on  n m ; - r —

i’he ple nan u ic’ct t u t u  b u s Dr . I .  t i e s ,  b u r r  e x a m p l e , t t l i \ t u r e s  n h  c m r h o —
l)eIl i ’u re I i ;  ‘l’ . t J r a t u , n n i  h e - e l , Relg uniu nt i cs - cl ic acid s were I n  rect lv analyzed
u l e ’ s c r i b e d  e x p e r i t n r e n t . i l t e c h n i q u e ’  us i b i c r  th e fi r s t  t inc . This wor~~, of- m u i t i ’ u u s t i  r e  i n n  I ope m u t  i os. I)eBi ?; me c o u r s e , bia s pot er ia I app i i c a t  i o n  i n

- n - ; b ; m  i i r ed strongly th..’ i n n p o r t . u t i c e ’  of the coupling of a h i g h pr e s suur- e’ l i q u i d
i t  ani m 5- the’ antount of  cmo s— ci ur tiu ; u . itu m g ru ij ih to m mass spec ! rometer .

c o n t : m n: u t m ; u t m o n  ari d memo ry e ffec ts wh ic h ~ i~~~r~~~~i i i p  i n t h e ’  a r t - u i  a l s o  st i m t l a t e d
O c c u r  i n  the n n n u i s s  s pi n  t t n - t i n  • a great . u n n n i u u t  ot interest .
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I ) r .  I u . l  . t i l t e d , P . ‘ b e n d  m u d  ‘ i m i f .  n u u o i e c t i l e ’  b y  ;i l k r i i i  j u t t r . ui t t . u c j h n - m i r
1 _ B l o c k  l I r i t :  m c m i - t ’ I n e t i ’ n t . ‘I s— on  ‘ n u u i - t ’: m ; u ’ it w i -  m m r t i e u u l : m t ’ ly  l i t~~ i u i m t —
i’Lm m ~e s — t i -  - .~ l l i  h n . i f t  . ii e r l  i n s ) r o p o r t e u l  l u g .  Sr i b l e ’  ‘ u n n i u m  - m n t o l u - c u u l : u  i n n s ’’
u - n -  ;m p l n l Ic. i t t e n  -i m i c e  tutu i~~ t i C  tbn:i 1 i n , -  i m P ’  nm ~ t t n m t  u~b m’nt n i l ka) I i ’ s  i t t  n u e h u
B l o c k  d i s e m i s t e e d  m t  t h i s  (L’ a n i n - i e n c i ’  t h r e e -  t o  p o i n t -  m o l m ’ c u i l c ’ u . i n P i l i t en i  ; u onsr u ul t I C S

- .u rs .m i nu  i i  ru b nii ~ i n j • 
- , , r h e - i -  t :u t t he c i  - um sm u n for t h ue ’ it t i  b u m  I n t - t

i t  I n i u t u ,~~t t u n u  t u nnne ’ — i t l — f l b - ! t  t I m e  i n c u i i : n m ’ i o t n  o h  t i e  p o s i t  i v  d u a n e-
~~~ S -~~ i ‘ - n ~~~~~~0 .  .\ t  ~1 u i ~ p t - c - I  u n : , - ru t h i n - n u l k - i l u  i o n .  - l i i -  n i ~~: m t m ’ ge of
~~~ ti sc5 I  i t s  u i ; ; n r i t ; t e b e  t o  t u t u ’  t i n  ‘~ i t s  t e c - hn m i l u u e ’ , a s  c u i m p a r - u ’ d t o  u u ’ t : i c in
l i m e- I i c~ c i  t h e  i’u i t  i u ~~t i- ~ of  c l o t  m n t  n i l  m i - n u t  by h s b r o g e r u  , s u r e  h a s  o c c u r s  i n

I g l u t  . b e -  u s e d  ~ i u -  l e t  i n u n  i :a r i on - - c b u t tp i ca l  j on u i :n m t n o u n , i s  t he ’ o f  l ie  I e’riCe
t o !  l o w  t he’  n c - .me - t t~~~~ ~~ 

u~ 
- ~~~~ I e c u  I es m t  r h i  ~~l t  i d  t h e - s e  - i  I I i i o n s  n i t  t i n

i s  t h e y  f o u r  j t o i v r n t n - r  i ‘ - ‘ i i  n u n  n r uol  e ’ e n i  I c  t o  t i m -  m m  I e cu  I c c . I I  s i s  r e l i c  r t  u - - I
mm h 5 - ~ u r  t’.ie e- o I i i  s e rr ; i t  u Cr • t b~ i t i t  I n n  un n : u  l o c h ; dc  I I i  I I s - u s  the’ bnc ’ i t

l b R  S 2 u~eu I c U t  es w e - r i - - p m  m u  b m ; u : e d  l iv  an t  r o n  P e t i t s n u  I t  h u n  r t h e -  pi n t 1 r n i l  t ’c u.i l u - s .
e 1 oc t  r o e  he ’ - C Cu l l K n t m m l e  e n  c e l l  a n d  d i  — Tw o o r  b i e r  r t e r c  - - - r n ;n i r on n - ui ’ I h i - ut
r e e l  m - u .I n i t  m I u m u  - t m - n  l i e !  d cnn i t  t e’r • n - r e  -i i se t  n - ~ t - - [ b u n - I n n - i cr  i, ;i~~

r u n t , m - u ; n u I - t  i n . h u n t  ( D ep t . C h e m i s —  l i m e — o f — i l i - - i ’  ‘ ! . i - ’ - S SI n e c t r n i u m  e l i ’ . o h
t u s , . V i m  ‘ t n t - i ) an -I h i s  - — n m - n - k e r n , \ u i t i — - - l : m t  u Ic t t r g : u m u i e - ( m ; - n t u r u d s  i v  h m — ,
F . m n , , I _ -b . i i a r r ’ c — ~’ m u d  T . K n u d s e n , h i e ’ n i ~~~~ , I o n — I t  t i m e - I \ e t l c i t i  I u a t  o n :  m O d

sm n it cd t lie I r e’ ‘ i t  i ng son  I on t he T o n i  m u m  t i o n ,  I ,  B ,  K n u n ; - r u r n - i  - . W i  c -n
m n u u i l s- r u c m l  . m i i - I l i c a !  i n n s  o f  n e g u u t i v e ’  i o n  ( i n s t  — t~

•
-~~ ; Tu ’ c h n i s c h c  I i - r n ;  b n y s u ~

d bi e’ r iunc .ii i n s n - i m n i t j o n l  ( P 1 )  m a s s  s p i t u - u n ; - ~‘a r m  t i l t , h c r ; n i n m r t ; )  d i s c u u ’ c :- -e ’ d t h , ’ u r
c t  r -~ . hi t u it t , O i C - -  has i i i  i t t  a I c’n m i h m ’ r  i n  u’ent e il t b  , - i  t n  n - u t  O u t s i iou  0 t tb ’ . w o n
in  n ’ v ! i v e  m i s t  i n m t t t e n t m l  ap l u l ’ eu u t ches  I o r i g u n u i l I ~ ’ u’e l umi r t m - )  P; c: ,[), ‘- I m i  i n  b , i i u e ,
Ci m u d  a Iitrt In I he use of uioe’e I reagent u- lu j h us e- l u l g h u — e r n e - r g ~ t ; sit n t i m  n n i p
5 - i s e - , , e l e s c r i t m e i l  a ties Ci u i ; - p t ’u n : u c h  w h i c h  n n e ’ m n t s  f m - t i m  ( i i i  f i u r r m i u r u — S t h u r t  - -

~~~~~•‘

- - i i  ‘- u mu u I t  i i ’  u n m i S  l v  t i e ’ .  c-c t  pen - i t  i c e  and  t 1 m m — n o - h n u t h  m n  i n i  I on sb m e l i  .m t e n t —
c e g i t  i v i -  m u l l ’ — , [bun s pr ij ne l’ d r e w  f i r - ti n —  ~- m l:i t I c  o r g u m m u i c  s u h s r  n u n c e  h a s  P u -  i i

a b l e  c um n ir: i e ’n n s  t l i r o u g h n u i r  t i -  ( l u u i i f e r ’ . - n i c e ’ . d e - ; i o s i t - e l .  t h e ’  o r g : i m m i c  s n u b -  . t r i n C e ’ i~~
sh e  u, ’ d H i l t  SOm e of t h e  i o n  c n t r r e m t l - ; c o l u ’ i l i z e e l  an d  t u i n i i  l i v  i o n i i : e ’ u h .

o l t t , m  i n e p t  by the’ n u ’ g ; i t  i v . . ’  i o n  mode a r e  P o s i t  i r e  m l  u t - - u t  i v e -  i o n s  i n n -  o b s er v e d .
a t h i - -- u i ’ - n a n d  I m e -  r c ’ a l e ’r t h a n  t i n e - i n  p o s i - - \ t  I b i s  I i m e  t i m e ’ techni qu e u t  . n ’ r u l : u u —
t i C e ’  r u t i c i l o g  , t i o n  b k  - p i s  i m u g .  h o s e ;  - n  , t h e

l i e  i , r o t q m  hu e ;m I e -d  by ‘I . G . m d  I . - . r n - o em ’ s  5 i S 01) t e m  m d c  u —  I - - - - ci ;m t m d  : u i u t ’h
i m n i r n i u t c  , i i u u i  c o — w o r k e r ’ - ( I n s t  i I n i I C ’  for work remains t n t - l u re i t  c - m n  he -nm me—

i p u d  R e - s u m t i  h , s um l o t  Co l  l u - n e  o h  S I n - - I — c - n i  I - n m n n i  I . 1  i e r r  I t e c h n  i - u-
i’ m e , l i n u s  t i - n ;  p n e - - e t t t c-d ; u n u l u c ’ r s  r u n t h e  b - i mmci i i s - , the u t ’ o f  ; nb u m s c ’ — .inglc ’
s t m id e’ ’-’ o f n c g . n t  i r e  i o n s  l iv  r i t ; i m u s ; i b ; e - r i c  n n i ’ .s s g m ’ c t  m mc l i s - r situ ,! the v u u p o r
p m - c’ s - t i r e  i u m n i : : u t i o m t . \ t r n osphe - i- i c  u r n - — i i i ’ - \ )

~~ 
mi m ;. d e s c r u l-c ’d by  the u r u t h o r ~

‘ci rn  i on  i m i  t i c u t e  is- i ~n I ch u. cr s i n s ’ - -
- t ed at of  t ii i s n u ’p o  r - ( aS I ~ , wIt I ch i ~- a

- n u m e m n t u ’ S l a b u u r a t l v  - g u e n m t i \ -  i n c r e a s e s  u m o n — n - - n - I m l l i c  s i u ; - e r c o n i  ic ’ - - r  , was m c -
t I n e  n e ’ u m s i t i ; ’ i t c  O f  r n - m n - s Si t e d  r t t t l u c ’ t ry , ; n n t - l u - - b  t o  f u - n ’ m  a ne-u .  ) l i n e ’ : i u t - ’~ -~~ ; , _ ; e
n i l l o ~~j u u g  t h m e  s t u d  o f  m u m n u y  l ow  v o l a t  I i —  d i e ’S w h e ’n i t  i s  s u u b - I u  t n , - ; .
I L  S u n p u l e - . I i i  t h i n s  t e ’ c h t m i q t i c , i o n i : n i - ( ) v e r u l l , the me- - ! itt -n s - u s .m g r c . m t
t u r i n i s  c a u s e d  l iv  b i t u u - n b n , m t t e n t  of t h e  s u c c e s s , l i n e  c h e l e g r i t u - s  l e t  t i - lo t c-n y c -
run I e’ u ti l e- w u  I h lii ph cue  r u ’s - e l e c t  r u n s  f r o n i  es Iu n e ’  ss i u p  I C i n  a ;n p r e c  i n i t  1 (01 I - - t i n .
1 t i l L  i i ’ I— u - S u ) l i t e e ’  c u r  nu corona discharge. S. b a e ’ e’he t t i lot l i i  - - o U i  S t u i n d  u n g  s- u
lIme I m m i u i : . i t  i o n  I- C - l I l t - - i n  b o t h  p o s I t i v e  as ehru i n - tnt rm t i ot~ t h u or g an imiri g e i ) r l n h i t —
ar i d  l u - u n i t  i~~~ i o n ~ ems w e ’ l l  as h i s  energy t i n -  a n d  t h e ~’ I r e  I n k  l i m e . fo rw u rd
Sem O fl u l , m u S’ e l e c t r o n - . I h e s e  t h e r m u m l  e i e ’ e -  the’ n e x t  I n t e r m i t  i o n aj  t r u e n n m t m i  ‘ l e t —

n o r m s  u m t  t • i c h  t - - m e l e e  uu l o s  I n s  e’ l i - c t  ron u n m g  i n  9” u i , (I — 1 .  ii i : m I t  e- I d  h It1 1 —
c - i ; t u r n -  E t i o t e ’ s S e S .  ‘l im i t , t i m e  h i u i ) ’ l u ’r  Wv - i t t , S i r - a l R e s o m u t h u h . ,  Is m s b i i n g t o n ,

I m u g  i-s n u b i l e  t n t  st trdv I h i -  t i i ’ g n u t  i y e I un it tiC )
of  some s - e n .  — i u n : ; - I , - s  m o l e c u l e - s  s u c h  u ’

m l  I y 1 s n n h ’ -u- I u r t u t  O u t  m i  n - h i t n i l m I S- - t h e n -  ext t m - n e ’ i s  1) 11 1 111 1 .1 r c m u  n i t  u’i ho t i - i l
‘ s e s s i on  sum s t h e  one  On i o f l m u ! zl t i o n  of
n n n m m — s u u l , m t  i i t -  c o m p u u u u t n d s  . I h c  p n e s e ’ n m t u m —
t i , u n u  b t y  i . W .  R ö l l g e n , U. C i c s s r n a n n  and

- B. S c h i l  t en (I in s t - b u y - s i c i l  Che m i s t  i’s
h3onn ) on t hi ’ i o n  i m i t  i o n  of m o l u  r organic
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C l i N t  R- \ i \ I E I T I  sc n t p  T i l l :  I N F i  RN VI I (tNA I. e lect rode syst em , however , i s vu ’  rv
n ; i  ‘i ~~ THC’~I tf ~ThI M I S i i Cf TcTrT \ d i f f t c u l t , ilthou g h t rue  progress is

he i m p  r~~ b’.
In m i s  p l e n a r y  l e c t u r e , P r o m .  P.

Now in i t it t h c m  r , t li t ’  In  t e r m ; n m  - Ga h o  (U. Ge’ r u O i )  : i d d r e ’ - c  sed some of
t u u n m u u m l  S o c i e ty  of i l e - c t u u i c h e t m n i s t u ~ li n u s  t h e ’  p r o h i . ’ ;n u s  f a c i n g  ‘ l i i  cl e -ctmochemi—
e n u c r g e et as t h e  p r i n c i ~ i u m l i l m t t - r u n i t i o n a l  c a l  e n u - u n c e r  s - j i b - i r u - - g e - -  t I -  c n n - m s
fc ’r e int  f o r  e l e ’ e t n i - chc uni j~~t rs’ , h e t h  ! t nn d~ co n t c . c r r - u i t  i o n  i n  j u ; - I u u - - t r u : u l o l e  tr ~~1 s —

mmmcii t :m I m d  :ippl i C u t ~~ I h roug hu i t  it b i e n n i a l  t I c  p r o c c s s~ s , space— t ime vi el d of
m e n - I  i n g s  , yearl y s v n n m ; t o s  i i i  a n d  i t s  j e n i u r -  e l e c t  rochemica l processes nut m a te - u i -

no I , F i r - ’ pr ~ n u ~ I- ’~ A - t o .  l i m e ’  Soc ic- tv , ci I s of cons t ruc I ion, lie s n ji; c: um r j zed
l u u s e d  i n  C e - n t - s i , S wi  t zeriand , w- u i - ~ o r  i g i - r e c e r u t i m p o r t  n m m t t d e v e l o p m e nt s  i n  d cc-
n o b l y  k u u e n m ’ s u m m t h e  I n t e r n a t i o n a l  C o m m i t  t t - o c h c m i c u u l t l ’ c h n o i l i g v  i n c l u d i n g  t h e
tee  f o r  l i i  e d t  r u t  ! n - l n i C : i  1 ‘F h e r r n o d y n m . m n i ; i c s  i n n  r u u u l u i c  t ion of cata I s - - t— Co ;r t e-d t i t  n u n —
and I u n c r  u ci t  (C I T C I  I , h u t  c i u . m  s p e d  i t  i u m  m odes and ion—exchange memb mum nuc ’s
na me ’ i n  t i n -  e ’ um i - 1~ ’ l 9~~0s s-hen  i t  t o o k  i n  the e l e ’ c t r o u h ’ n ’ r m i c n i l p r n m u l u u c t i o n  a f
on the m o r e  f o r m a l  s t r u ct n i r e  of  a S o c i e t y . c h l o r i n e , ne w- proce ’ -~- se s  f o r  a h n m u n m i n u n i m

The i n n r e ’ r n ; i t i o n a l  m e e t  j u g  ~f t i n -  e l e c t  r i u w - I m u n u i n u g ,  the high is ’ e f f e c t  i sc
S o c i e ty  h e l d  i n  J~ r i e h  m n n m  5 — I l  S ep t  t e c i i r m o l o g v  o f  e l e c t  m o c h e u m m i  ii mmac hin-
i 9 ~~6 c u t  t h e  5u~ t s s  l - e d er uml Im t - c l i t m i t c  of i n g  and w a t e r  d e s ; i l i m m i t  m i n i
F e c h n o l o g v  ( 1 1 1 1 !  s i t h u  P r o f e S s o r  - . I b n I  e b e c t r o d i a l v s i s .
as C t ’ n t t ’ r n u  1 C b m : m  irman , m , n s  n i t  e n d e d  by A u t u d i c  f i l m s  p lay an important
n u l i p r O \ m f l l a t e l c  t o ~~ s c m - r h u s t s  m u d  e ’ng i —  p - u r t  b - - t h  i n  i n h i b i t i n g  t he corr osion
nec r f ron; 3 d i r t  I m icc . \ i r t  unm l b  v n u l l  of act i ye’ met n i l s ‘s cu e h ni - s the Ic rrous
p h i - eS of c l - c t  rtl chemi str )’ were rc’prc— al i n -cs ( t h e  p m s s i v u - u t  i on  p h m c n o m u - t ;  i~
s e u m t e c l  i n  the pm ogm ’nmnn m w i l l  s p e c  i a l  em— c i a  w e i  1 n m -  in u. u t u u l v z i n g  vario us d cc—
ph n u n i s  out ~ m a i n  t h e m e ’ s :  e l e - c t n t i c h e m i —  t r n d e  p r o c e s s es .  I b m r o n i g h  ~i comhina-
C u u l eng i n m u - e r u m u , u i n - u I i c  f i l m s  an d  r u m s —  t i o u m  o f  r a r i u ns e l e c l r o c i n e - p u e n i l m d
s i v n u m i - - n i  l i v e r s  u n d  c .u p c ’ r i t m n m t i t a h  r n e - l b i i n u i  op t i c a l  u n u e - t h o d s , s u h s t - i n t i a i  i n f i r n : i —
i n  e l e c t r o c i e e n n m i s t r v .  1 m m  a d d i t i o n , an l i o n  h a s  been - h - n : m i n e d  Concerning t h e
fl P- \C  sy n i u p o s  u urn i i s  lucid in ccii i mmm c t ion f o r m a t  i o n  a n d  b r e a k d o w n  of  s u c h  f i l m s
w i t h  t lie IS ! m e e t  j u g  on ; t I n e ’  e l e c t  r n t c b i c - n  - ems s-cl I nu~ thue’ u r i t t  r t u e t i n r n - . In i n v i t e _ i
i s ’ r v  of  n o n — i - n - t h e r m a l  ‘ c s S I e ’ i r ; s , 1 - c l e i r e ’s , Dr. Il _ I . I mp el! (Ce’ r c n m ; l c )

[ h u e  p a s t  2 d e c ,u , es h n m v t - s c’ c ’ m u  th e d j s c u ~~i t n - - I  t I C  s- ,m r ious feat ures of such
e-vo lot ion of el ec tmo ch emica l e n g i r u u - e - r i n g  f i l m s , w h i l e  I’ : - n . R. i . I ) og o na d :e

m i t  a w e l l  — r e s p i  c i  ed area of  e l e c t  r o c h c u n - ( I ts ~ t . of l .bcet i a - c i s c - m i  i tt  r v • 
‘-I ~c t s

j~~m u s ’ , i n good p a r t  as ri r e - m i l l  of the ’ mud Piof. K. i . i i e n i - u l e n  (Corrosin n u l nmb—
s - o n  I o f  P r o f  . . T o b i ’ u s m d  -I. Ses-m umuin or, ite nr \ , Cfl tt i n u n n c n j  surnmari: ed recent
(I). (T rill forn i a u t - cu u -  I e’ ) m m m c l  P t - - s i .  de ’ve I is~

i n;n n t s in utu i c- n- standing elect n o n
5. lb I at the I i l l j ri m j c l i  cm nd t ime  i r t m - mime- It’ r react ions on such ,i nm iu i ic

i m u i i t V  S r i ;  I ‘ - r u n - — l ime ’ I u n i t ~m e l  01 I I : ;  5 nm t o n i films . Is it bu t l i i  n o x i d e  f i l m s  on c- Icc  -

on c - I c ’ c t r o c b u ’  : - i n s l r y  i s  a w h o l e -  h i s  ( ‘ 5 l  t i u t u t m S , e — b e e t m u i n i  t u n n e l i n g  tb ; r t n u r g b u
dent in the’ i n v i t e d  l e v i e s -  nurea , i u t clud — t h e’ film p1: mys a i m  im port ant role in
li m p ‘hos e- Its’ N c ’ s - - t r u , u f l  and I i c h i i -  , u umu l t h e  c o n ’ .  r o l l i n g  v a r i o u s  e l c e t r o — c a t u l  t i e
various r e se n ur e It ; l n l ; um- r s . Q n u u i t u t i t a t i s - e p r o c e - s s es  u s  s u m s  m o u n t e d  o u t  by P t i n f .
t r eatu nec -m i t s of u n ; u l - - s  n u u d  c h a r m : . - t r n u n s  fe- c .J .W , S c h u l t z  (Ic e - s t  i t e r l i n )  j i m  h i s  ice-
s- c’ mc I re’ s en’ u - I  t n m  r a m. m do u nu u m p e  of ci cc — t cure at I he n u t - c -  t i im p :m w e l l  is i ii ~‘,u t -

t m n ’ d e ’  c o n f u p u i r n u t u o m u ; -  r i n d  p r e v u m i 1 i n g  con — I iei- pub ! ie i t  ~~u ’ t l s .

d u t i t u t u - , s i t !  p a r t  i c u l - u r  c - u u m i m b t u i - u m s  u it u por— rn a p i e n a t v  l e e t n r ’ e ’  summarizing
ous Cl et t m u n c i e - - - , f l o s — t l n r o u g h u  n m n d  i nnm i uo r t,url t d i - ’. e - l o l m t n e n n t s  in experimental
fluid i z u ’~h — bed c i (-c t r o d e ’ ’- u un d rot- nit i up met liods in clod ’ roche-rn is I r , P r o f .
di e-lm’ ct r i t e s .  Recent lc -ve l op m cum t s R .ih _ 5 h u m l l e - m (ltcrke lev) hi ghl ig h t ed
inv olvi n g f J u i d m  med—bed electrotl es S c u m ’  v a r i m ) u u e -  f ’ ,n ‘ t n ,  o pt i c ’~ l t e c h n i q u e s
s u m m a r i z e d  h i s  Prof. I-m onk G t i t t i r i e l gc w i t h  em luha si s on c li i ; n - o u n t e t u i c  and

I I . N e w- c a s t  I c  m u ; i t t t u  Ty n e )  who , mn - i t l m  l ’ r u u f .  op t  I t i b  r m ’ f l c ’ c t n i n mce  -p e ’c t r o s c o p v  h e r
‘-I . l - l e i s c h i i u a n n  i l l . u t t m t h ; i t n m l u t n r m )  , o r i g i —  t b m e  i t t u u i  of s - m u  i o u s  l u u ’ . - e ’ I i t  on d c’ —
n i n i l l y  i u m t r o d n u c u - u I t h e  e t u t i c e h i t  . This u s ; - - - t t o i t m ’ ’ s  m in i I i -  u — C  of m n t e r h c ’ r i n n n - - t r v
o h  e l e c t  r o ch e m  i c a b  r n - u i  t o r  t m  I i flue ’ s . m r id e l I  ip s o met r y  In t- t he it t u,!’ of ‘ he

to  o f t e r  i n t c ’ r t ’ s t i i m g  p o s s i b i l i t i e s  f o r  c o n c e n t r m t  i on  p r o f i l e s  i n  l-i m ’ m m n d a r v
v a r i h i  - m - l e ’c trod e processe’s i u u c lum d i im p layers nit lect ru ’ules . The pom . e - m of
u~ n p anic elec t rode n u n -  t l u t u n - - . I b m ’  qti an— the u n  8i~~u4 optical methods was s - e l i
I i t  um t i ye O m m g i f l e e t i n g  dc sc r  i p t i tint ( I i  t lu is i i  l ien-, t m : m t e’,l in t he coi n r i  h o l e d  pape r
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p r u s p r u t i n  w h i c h  u n i t  lu d e c l  t h e  m u s e  of  op t  u —  l n t e ’ r r c l , m t i o i m ’’ ; 1 . 1 . 1 . 1 ) n m v j e s  e n I l
c’al r e~ (nt qt ue’ -- i ii s ‘ t I n e  t u m a  I n u t t d  ki n e t  i v  ~t I i  c u  I Si  g u i  Ii canu,-e’ of I I nc lis sent i a I
stud m u- -n t n t  e l c c t r m n s o r b s e d  s p c ’c u i ’ s  a n d  i ; n i o l o g i c n m l M c ’ t u l s ’’ ; t , i , , :-iu : ,’ n m n (US):
p u u s s i v u m t  1,1 mm l e i v e r s . t h -  in s v e ’ s t i p ; u t u o n  ‘‘ t i ; u - u n t j c n u l i r ; m c r u i m n n m t i o u r  it ~ :nm c Solar

u L i t - . r c a - -I  i ci t es in ci cc rode pm - uu ce ’Ss es ~ s - I em- - ’’ ; . Ba Cue1 i n  ( I  u - - in ns - Cl : ‘‘“ .mm a! ;- —

,.‘mul tb ; ;. -~t o f  u r n  Ic iero-sc - t t i c  ho l t n g  — c n m  I tu le i n  is \ ; - [ i  1 it-e l t o  I%hm I t - n - m i t  l i i i —
n - ap h y  t o  St u u i \  a - s it t u n u n s : e c n t  in solu— t u - t i m . ’’ ‘m u m d i r  l u i e n i n i r > ’  I c - c e - i r e ’  by
I m e n u . O n ne- u - I e- I c  - - - - -c n - t ed at i n . V . in kov I c - r n  ( U S SR )  : ‘‘ h i - -  I n  f l u e-nec ’
the e n - r u n g  lit the’ e ’ n e  - . 1  e - h u  t : f  Differ - t Fai ton - - -; on the R e - n i t
n i u h t uc’ cml e , m  i n c l u d e ’  h’~’ - - I his e n —  c n f  Act iva l ion \nu nm l y ~~i - ‘

, w n m s  w it it - irawn .
e r : s’ e l i ’s t u o n  ch I t  n ,  n~~ - 

- 
- ‘l u g e r  T n  a d d i t i o n , t h e - r e  s-e’t ’e 2 ‘s ;no ciall v

, u m i u t x — i s -  ph - ccl c-c t i • u m cu ‘s 
~~~~~ 

i m v i t  ed l i e  t h u r  e:; of a n a  I V t  i s u m  i i ml o r—
t roscu i l iv to ey .n i u n uune c it -c - i c i r l n - e c s , t by H . Gltihrc-cht (lA hA) : ‘ ‘( hu ( T e n —
both m e - f u m e  ans i  o t t e r  c - u  - u u i e n i j d a i  i i  i nt l ~ ;- e c inm 1 In r nc l r nur n um n r s oh 1.-Ut
;;nen m — u r i -m ent~ w i th S [eec u a l  ,echni que s i A c t  i v n u t n u n  \ n n m l v s i s ’’ m m i i  I - R o t h

m i n i m i z e  e l m n m t m z c s ; th e - -  , n - e ’  o f f u s e  ; unic t’ ( : ‘ ‘ H i e ~ l i i s c ’o v c r v  a n t I  H t u u d y
a n a l y s i s  to e-\ u m u n n u n e  c l e c t r c n - t e -  l u : e s s c - s~ t h e ’  N t u e i c ’ a r R e - cu e- i c r  i n  DPI .’’ ,u\

i bn e t ou u le’d trn e cb se - unu ca ~ ef f e c t - - o n u n c l e - r u  i t t  n i b  f — d i v  v i s i t  I t -  t h e  r e ’ s c u u r c b m  i m - u m e - l i m
f r o m  the stan ut ;nir i uu t of t h e ’ f u n r u i n m ’ t n s t a l  n m c i l j t  l o s  a t  t h e  I n  t i t m u t  T i n  C n ut j o—
c- h e- - troch cmi str - - of s e m i c c n d u c t o r s  cu ci; e’ :nn i c- m i t  G-u rch i,m g n m n u l  I i ~ (Tesell schnift
w e l l  n i - s  solar energy c o n v e r s i o n ;  and f l I t St  r n i l u l e n —  m m m l I i m w e l t  f o r s c h t u n g  t
mi cro e lectrod e- u f u r  tit e - st n u u t v  of v c m ’v  Netihcrber g esnu — a l s o  n m r u ; m m u n e - u i  during
f . m - s t  r e a c t  i o n  I n r u c - u i c s  to m i n i m i c e ’  r n u n i s s  t h u r  Cu ts h e r e - - n - -
I r ; m n u n -  p u  r t I i m i t  m ‘ u t t u s  . th u t ent r n  1 t h e m e  of  t h i  s Con fe- I’ —

I r i u f . 11. 1’. . N u t ’ h c - r g  ( I r . s t i t t u t e  f o r  once  h - n m - s  i n  du e  n i r e a  of nm pp l i c z u tion s .
-‘m ; n ; t l i c’ d Pb u v — i e r m l Ch cm is tr~ . I i I l i c b u ) p r e —  In  o r d e m  t o  m a x i m i z e  i u f - r m i t  i o n  u s —

m u t e d  a c c y n o t  e l e c t u r e -  on l i n e n m ; ; n l i _  c h a n g e  n u m o n g  p a r t  i c i p n i n t s , the- m i m ic-
emi t ions of adr nmt u ec - ut pol ar ci rniphic mmm d of app l i cu i t ions me-u ’- I imi tc’d no re’ m s --
vol ‘ ;-c t ric methods to e-n r ’i ro re - ’ncnt il t i n n s  i n v u l v i n g  the n u c b c t u s . W i t h i n
S I U I I C S  and the monitor i n g of I - s u c  m e t  these confiut e ’s , mos t i - f  t I m e  contr iie -ut ed
r ibs. E l e c t  roanalu 1 ic ri l te chnic itm e’ s look p nm p ers dc -ni l t s- i t lt the wi d e- i ’.’ prn ic ’ iced

j im in e at t r u e  I ISe or n -much nuppi I c d t  ions . ncut ron m m d  t i s - n m  t ion (n ,y) r - -
~ hn i t u e ’ s

i i  • ‘I’ enu cn- 1- . C n i  i t t -  se- c i c - r n  P en s c- rv  e 1 . , I n  gc-mm t - m l  , u e eu t  rou t  mc t iv nut ion m i n i  I s  -

Clc s’c’Iand) itIS ( N2i,A )  n e — ; n e ’ c u n m h l v  s u i t t - , t f o r
ci u - I  s n n c  in i n m u~ el em emu t it sin i ch l i Ce - n i  r in
t r a c e  a m o u n t  - - in rn. u t i m  r e .  T h i s  f enm t u r c ’

MOl1i R~u 1 R I ”.I tS l \  t( l i t  t I I u b \ _ A N A l ’~SI  i S  p r m n m , i p i l l —  d u i  r t hc f u e t  m b 1 i t
t h e  1 j p int e I c- m ien I it , wh i ch ir e  a b eui u d mm n t

The- F i f t hr In t crnnm t i o n n u  I Conf cru ’nu ce- in nat mu m  c , r i m e  ~ i t  lu - i poor  lv  Ic t i v uu I s i t
On rt ~~th~~-~ l u e - n i u l s  in .-\e’ t i e c m t h-t i A n a l  i - u ; ;  or  g u s - en r u s e  I n n  s i u m u r t — l i v e ’ d  n u c l i s l e s
wa-c held i t  t i n e  Techni cal ru  i v u ’ rs ii n- on 1 y • .\ p r u - i -  e n  t , the spec i ,m I c i t  t r ae  -
of i ch  , In e st e , r a 1 Repuhl i - of  Germany , t ion of ‘, - , i s  time ’ c ; m 1u n i h i  l i t y of  r , m ; n i d
I ~- — ] 7  S n - ;  t i - t i m e r 1 9 7 1 . TI me’ : t t i m f c ’ r c ’ u m s - u ’  n o n — d e s t r u c t i s - c- m u l t  i — e l u - n u u - n c t
s u m s i n  g i l u  i n c - u I  Its- t h e  Ce- - ee l  i s c u n n i  f t d en t C t n u i  m i t  i o n s .
i teun - d i e m  t b i e m n u i k e r , t h e  I t m n s t u t n m t  f u r  This t-epot -t m . u h I  h r i e f h m ’ h i p h l u i u l
S i t !  jocheru u e d i r  Techn i schu n t In i vets i t  Ti I some of t h ue ’ more- i - - n - n  I m y  t , m r m d  un i i l nuc ’
i - t i i n i c b u c ’ i i  an d  I ! ; -  C cns e ’ l l s c l ; , u ’ t d ir  c m i i  m i b u t  ions in e ’m ch 01 t i n e  S C 5 t u i O n S .
S t r c u h t e n —  und  11mw -c I t  f o r - i b - m u t e - :  H n - n h u h i  c u t  F lu -  nmu nthc ’ m of  ; u m i u c ’ u s  in erich sec t ion
\u ’ub uerberg, i- I- . ~-l t ur m - than 170 papers i s  g i v e n  i n  o r d e r  t o  i n c l i - c n i t c  t h e  se—
w ere  [ - r e ’ ~~e ’ n t u - ui  b y n c m m b m m i r n m  I m n m n n t  30 d i i — — b c - c t i o n  e’ n u n n u u n n m I lee ’s u - n-- ; n iun is j s mm cl t h e
f~ r n - r e t  c o u n t r i es  d u r i n g  3 d a u l - m p a rallel pr ’s - -rut aria ’s ot~ e m p h a s is i n  n m c l j 5 ’ , m —
s e s s i o n s  ~) l c i 5 2 ln ) d t e r  S e S S i u m i m s . ( T u tu - l i o n  a n u r r l y s i s .
f u ’ n e u ; e e ’  i - r ~ - l - u  m u m . - - u n i v - c- been itt il ml ishic d cm ) Fern ! m n nu t - u u t a l  Contributions inc h
i n  J i n g h i s h  a u n t  s t - r e  n i ’ . - n m u l a h l i -  l u a l l ‘ lu ’ s i m n i i c a l  L ) c v c l u n ; t n i t - t u t  (16 - u m p e r s )

- r’ici ; - u nts upon  a r r i ’ . - u m l i n  - l u i t u i c h .  R e c e n t  s t t i m h j e r ’ .  a t  l i e n -  n m u m n u l v u i c a l  u t — c
I t  i n - t u l nu nri e d to p u l l  i -eli t h u  l m d u i u ’ r c  o f -  of p rompt t u r n s irtdc ue ecl b it- m bomba rd—

u c i a l l y  I n  t i n  J o ; , i ’ ’umz l o f  I- - ; h -  u ’; - .’l y t ” —- r i t e - m i t  We u m  e t e - ,c r i i e - i . Th i s  m e t l u e u e i
- - m l c emig  t rn~ • h m n i  s the ads - nuns t m  t:es ti n - u t  t he n u m b e r

‘Ihe s c i e n t i f i c  i utm g n n i t u m  s um’ u u u ~ . u. u - n u t u - t  o t e l i f t , ’ r - m ’ n m t  y — r m i -  ener g i e s  h orn n o —
by 4 p e t c - i  r y  icc 1 m m  t e e -  by 11— . t . Born c I e u  r r e - d i e t  ions is smal l ( re -sui t ing
( i - P C ) :  ‘‘ A m  I i v a t  u t - n m  A r i c u l y s i s  m u t t - i  Radio— in ni simp l i f i e d  ‘ s p e c t r u m ) and  that
cnh c~m i ’ - t m  v ; C o m m e n t s  to  t b t e i  r r Im e -, m m m v s  t n  ‘ n Ih  nuc lu ’n i m react ions with

- - 
- 

-
- r
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I m g i I en 1 c-m nnen I s ( e . g  • • C , N • 
() , 1 , Na , el i - l u t e r i - i t s  Sc e t u e n , i re-I Tndu s t r I -

Si . Au  g iv e’ c h c m r c m c t i ’ r ’ i s , i i c  h i e- c u F -  i i i  c i i  ‘H ‘ - l u e . u t i o n u i (25 u m p e n - ) :  I t - t b -r id s
r . l n m t i s  c - i ’  i o u - i c r — 1 I l , m t e ’ cl r e - c l o n e d  o f  i n  I n i t  S e s i t i s i n t  i - u ni t ott m u l  u v a ’ i o n  . m n c c m l v —
th e ’ _ t n e c : r n u mn . -\t uuc t i n  i p , m ~ u i - r  c i n n s n u t - u i  c i ’ s  O f n m t i l l  m c  I - I  e~~, ‘ sm~t u n u c o n i l u u c —
he up l i L t  uu n u t m c ’ — ’ - 

for i -s p a n sh i rug I -t— t ’Ie\ I c i i  n i n t h  1 b te i n I I 1mn ~, p u n ’ i cm .u I ;m r l v
\t1t musi m u g 3 - It (~~~~ to  S ~ IO ~~

’ n/ -S gi - m m - In i~~u m I i t v  ~orm ’ i mtI l i e  - ‘ i o n s ’ s . \

c r n m t o i ’s_ l n c m s n m e . m m m  the’ ne um t r-i ru ‘ - r n n - r g v  m u m -  I t ’ n u r r n j c r n n rot - ,e- r u n  ‘~~ oi~ ne-u -c d ee - em it ~ - - !
n mre - I  f l ux t o these I n - c d t pi~ m i n i m S  ‘ l i e -  i o n  d i - s n ; — m u u l t . m n c e - n i - nun I e ’r u ’ l f l i t  i l i u m
r i r n p u - n ’h t h i s  mu t l u i u , i t o  ht- e- e t e - m r , I e ’ cl t o of i an; ! -

‘ u ! i i t t t i l n n n ’ u o n c  ‘( r ou gh - i -mt
isu- , n ue ’ mm — el e -S t u - u I i Se u i  Ic- u n - c u n . m  — i’ ’ ’ ui s n  - c i nce - r r’ s . I nc t tic’ r un t- .m - I f  i t o —

un ’s o h  h , s • As • 
55 , I’d , Sn , l u  • F n m , c c ’  -‘i t  m i n i m i i - l u r u t  ,‘ • i - t m — I  r tie’ nic t isa ’ h orn

I r , Pt . .1 mu • h i  • m n i l  n - 
- 

- r r i  Ce  ci i -u nit -u , ‘ b u y  ~ ‘ C b bu n -; be- (‘mm i - - i  t o .t t ’ ~ tn-’
, m n  m i s ’s is nu~ u mu NAA f u n  I I miS c - u i by him - — I nm mu _i ( - i  m u m fl u e m - : -  m u  - i I 1 u r n
r’~ s- I cut i 0m m ~ — m c m v  spe~ m u m n - u i -  t r y  s u m s .1 i SI) -\ I t b e -mulc T H min I t n m  r i 1 di . ,  ‘ - m e - u s  m n - c T n

di - : n i b e d  . in t h u s  -: - t b u u n u i , i n n t n u  f e r o r u c e -  no w -n-n- cl a - -’ re-m e n  o n u n  c n n - c ’ s p o r n - - - - mmm i n —

i n  i i  - — I n u m n ~ j i e r n  u m t c - i s ,  - - ni t H _m it N nm , I , s r I  I ~ , t l u r c m n - - - r m s ’ O f  ‘ hen’ i n c  I md m n g
( 1  - i r i s h  I u s  n c ’ a r l v  c—I i : : u in n u  ~ u , t  ~sy n t n i g r n -  m — g er - — u ( u m n t  I i  is ’ S t  m u t r e ’ ’ s  I ‘ m u  i n n  . ‘n ’ v C t  m l
u c  •1- - I lc ’ c n t i o m m  ( l k C ~~ i n n p u r i t i c s .  To d c i ’ r - , t u n u n . I t - , u r  nt m u m l v ’ s i s

h ) P n u t  I - -  - m c i  1 m n  ci It I oute d t e r m  I ~~; u  P 1 1  — h a s  In u ’C’i u-m t cl t n u n ’  - 5 —

c a t  i o n s  ( 31 )  p i p e r s ) :  l i m e - re u~m - r e  s c v - e r .u i ic- -~t c n m t i v e l y  i u 3  - i i t ! c - S~ elem ent s
re e— e cm t-ch P n I I i c C ’ s  on ‘ n n i .’; NAt\  of l u um nn n m:e o ’ lu er t I n m u m  c a n - r u ns ‘ h u m ’ i t O
p u t  n c -u i t s t .m d e n t  en net 1 um e - ‘s u c h  ; ~u r c m n n m e ’ t  en n i t  i n  d i  ,i rnmo tm ub  .s K con 1 c- . by u I I u n u c ’ e u r n  —

n i ’ s  u t  t - I ho ly N , ~~m , C I  , Cci m u d  P • p n n r  it t - - it am ciS  in nm- c Cs ’s  ins ;~ic t - -c u c i  I
l In e ‘sen - l et c-n en m m i i i  i titu s , n u 101 n c’ ye u V S t i i C t - P r o  c i  n - - u I ~l I um c ; h l 5 l r u i  i-c rind Its e- I r -e t —

I v  c i n n l m o l l e d  u u u n u ~l u m t  i o n  of  the su u i u j e ~ gu n i  m i n i  ge nesis.
.~~u m u t  l I n t -  m o s t  o f t  i c i c - m n t  c u u n u m u t  j u t  gcomn c ’ — e n )  \ ‘p l ic — i ’ u - - n — i n  u e - - —  m d  ( n - s - n I , —
tm - y . tm i u cro nimm upp i nc of 1 1 t h  i m u nn c in n - nm ’ Sc is-ms en s I I 1 p um p e r : In t hes~ t m e l d s ,
h m m i r u s  a n d  i t p n n m k c -  s t u d i e s  is- c i t  e s n m n  u u m c e l  m m pr i - - - m m -y n i t ’ r .m e ’ ion o f \A-\ is ‘l -

( 5  t m , ncic’,e- ci r t m a e ~ tC’ ;b u n e r u ( m m e _  1 , u t b i —  - - i - r u -  i t i ’ . - m t n - -  of the -- u ‘ h i - i  r u i n, r u t  rare
t l n n , ishi i ch h u m s  hi gh the t 1 ~~- u t i c s i  cc ji ~j — c a r t  Ii i - i  c- r i - -  n u t  ‘-‘ I I T  I.) . RUT -c u t 1 c- n- n I s
c’ i t  s t u e -  m ccci  f l i t .  —d epress u V u  P~~Y clu e u it m i n u e t  in r i m e :  iio u m l  e-t • I u m n n t r  , m  u - I ‘ - n m e- I t m u m  I
deprc- ss o n , is mu n n m I y : e ~I by c n t n c t  i m i g  d i -  s n m n u ; - l e n s  a r e  c,s ’r e u t i c l v  n m s e ’ f u l  in geno-
a l - I ’ m t r n m e k s  jm m - o d u i c e - d 1 m m  c e - I I n cl o t s e mui chemie - u l l v  e !i ar - m c ’ o ri :ing n ick t i c

cmi - e f r o m  t i e- h e n  n m  1 ne n t  t o r i  u e - n m c t  t u n . :  tm u I > ‘t  I cci I prec is i u u n  c u r t  he’ s e-c I Iv
‘ L i  u n , - x )  m 11~ c n t b n m n m e e d  by r u u t h i o c h e p n u j e u m i g r o n f -  ‘ sc ’ ; u n i r nu-

C) I.nv iron r ’o’ t s t ,mi ni n ul Pc - o l o g i c - i l  -‘H- l i o n s  o f  ShIP (cm ’s b ts ’ ct r u u icmd c n c crud flu—
!i li c m t i o n m ’ _ (28 l nm p e - n s ) :  S e - m r  i v  On - i n  — u n t i e s ) , f - l i u n n u u - d  b y  t ic’ u sual GeIL i )
t h j m - I  of th e p eu ~u u - n s  m u  t ( u ~ t c c t  i o n  S m - t i  - e t c - c u r - r n  o f ~~1 r a d i o ’ n o - .
c on C e -  n n l - i .! w i t h  m e  i v a t  i o n  mmn mn m I ysu is n m 1u One - m u i r  l m m u r it’ ~~~

‘ m i bed fu sit ut - ui /u n — p ar—
p l i e d  to u t m o s ; u l m c - r i e - n t r t i c m u 1 n u t e ’ ’~. i’he m c i u -  m rcmck , u n u u I s s i s , .m new - u- l m u g i c u l
N- t -\ m c - l h n u l 1s pa n t  i c u l . m n  it’ -, u u i r e ’ ,t ‘o te chn j.~uc bu n t  ‘he m’ui - m s u m m’ n-m nm c ’n m i f  0,
t e r n  - t r i c m i l s  — d e r i v e - il a e - r u u - . m u l s  m c m t l m c r  I b m  m i n d  j s o t -  - l v  d i s l - t u m l i l m r i u m ’ u . (ihile
t l u ; u n u  oceanic aerosols , since Sum b uu ms ~~ — t ( cc - m i d  I s u i i u m  ~ f m~~j’s - . - m hod is non

r u n unc e l is rt m i e b u  l ow-em mn time tu i m nm , ’ r ccms i ~- . e’ u m i n m l  to r u m u t  of the mo m s- ut c ’n  i i  led - —

b i t - n  m e t u m ’ c i t i o n  cru mble s d u m u n o s t  m c Sjuc ’c’ m u n nnn c -t n i t  nu m ’ t i c u  d , j r - s  n i c -e u r n ’ .’s’
un n u i r i r u e  a e r o s o l  d m u n i ; u c u t i e n t s  s n u u - h u  - i s  f l u o —  is I d c l v  i n  be g n i - a t e r .  I n  u u i e h i t  ion ,
r i n e  o h u e ’  d - t e r m i ned b u i  c ’ l i m j m m ; u i i n m e  t h i s  a n u t i u u - r  s tn mIes (t omiu m ’ c -in—cheek ,
l u n u - k - . r o u n d  ‘Scm i n n  i u f - - m e - n i c e  ml i i t . h  woo l~~t I hope)  t i m - t i  ‘‘ I l n e t cl ii ;ni r is so it m m —
O C . u u r  t i  n e u t i - m u n i  a c t i v a t i o n .  t i -  ‘ of p l c  d u i t  i t  c a n  l i e  u ’ m m l n d e ’ n t l y  i’ e’ l e —  -

t I m e-se nu e rmuso l rc- sm ’ar chers au u -  m u  t h e n  g n m t e d  I - .  ni 1 m b  technic m int , or e \ e ’ t m
m n u t bm , ’r m c n n J -  n m - I  l u u t i t i r  ion of b u c u c’ i u u g  d i i i  to a .u : r . u u l m i c m t e ’  u e t m r d c n t . ’’
c - i c  (‘ ru ’s of  m m u n I n - I  i c m l  da t ,m (‘ .g., i n ! or f( \ I n l u l i c a t  m in i --c in .-\ m c i u c - o 1 o ~~s’ ,
mo re e’ i c m e n t m I  ‘.-oncentmat loris per n, n mum i u le \rt a r m  I’ nmr e nsi c Science ’s 13 l i n e r s ) :
u u~~u ng 2 u t r n u d m c m t u o n s  anti I count 1 m g  i’apers in t ( n n c  e ce ’cs miirn d e a l t  sh in dc’—
1 n Il - rv ,m Is ) . I-or C l ist ci  u ut ion p u r j e n i e--’s • u -  t ion of h i ’ rgem let • de termi nil mi g or m -

severni 1 of I l u c i t e  el c- men t s pr eu v ide’ n c’duni - gin of ci r ’ i n u ~-s Ic’  - g. , 0 1 !  tru e  and  c m u n n a h i  s
d m in t in hen m mcc l l ion and the i c hore i u m t n u t  m m  I 

• m a  i s  - - is oh ’ hull ci  I cid and confi rming
the much i t  um ’ aI p r m u ve-d t u r - c imid dal i rcdt ie — t I m e Znt s  h e o i o g n cnm l pr ov en um n ce of pot—

m u - mu should ~e 1i-s t n - nm I s i i -  ele me nts ‘ s l u , - l - t f s : n r n ~I coins i n s  s t u m m u ~ i m n d  \ \ \  t i - ti m— I -

uih i Clu w i l l  p t  rm u t Fe ’  I n  al lc i m l  e n - p  m u -  m .m n I ques  . Se s- u -ma I di f h-rent mcii t k i t  i —

l i o n  of c u - r o s ol  s o u i r c u - - , t r i n m — ~; - i u u t  m e a t e  s l i t  I tical t u ’ e l u t u h h u u e —  were also
C h m . m m m m , e nmu , m i d  , m t r i e m ’ s l l b u e r i c  m e - n u t - n  i u u n i ’ - c _ p n - e’~~e ’ m m t c - ui  for the it m t - m p r e ’t c m t i o n  of
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di” elem enm t.i l concentration cl cmta. m i n - r n m l s  arc oft ru more complex than
One in t e r e s t i n g  p c upc r examined trace de s ired for pr a ct i cnm l use. A paper
elem ent concentr ations in cm neuu- n u t s-as presented wh ich described in de-
g i n - s i t e s  I - - e l e c t  correlations inc ’ n m n i n g  t a i l  cm convenient m e t h o d  f o r  i n t r o d u c -
upon their l o am-term h eh avior to w ,m r ul ing tIe -s ired trace el i-u- tents homogeneous-
corros I em i m nnm d i n s  n t r if! cat I ott . 1’hese l v  into a si i Ca m a t  i n s , A m m o  t her con—
g l n i - s  itt I l i t  i t t  ii me ’ s ma be important tr i he-uti on en t r en c e- t - u i  the importance
since vi tr i f i c a t  i u n n u  is o n e of tIme ‘most of careful hand] ing an , i  s u r f a c e  t r e a t -
p r o m i s i n g  p rc ’p , m r ’ c m t  i s - c p r o c e d u r e s  f i r  m e n t  of non-ferrous unm e t m is t in he cer-
the long-term storage of radioactive tified for 0, N amid C content.
w i - - te . I ) Comparisons w i t h  other Ana lyt i-

g) u t c c m l r , m e y  and Precision (II papers): c a l  M e t h o d s  (6  p c ip e r s )  : n \ l t h o u g h  t h e
I u u l u m c S  in this r u t - s ’ s - i o n  included radial ramifications of the session title
efficienc y gradien ts in C c i i i )  y det ec- m~e’ne no t discussed , this top ic is none-
t t i r ’ s , m l u i c l n t i t a t j s ’ c  c-valuation of i n t e r -  t i m e l e s s  crucial tu e t h e  f m t u r e -  of ac t i -
f e r enc e  in  p h o t - - n  ac t  i v u ut ion analysis , vation cuna iysis. U l tima t lv , the po-
a n d  t h e  t - s a m i n a t i o n  of c o m p u t e r  p r o g r a m s  s i t i o n  of a c t i v a t i o n  a n a l y s i s  as corn-
and peak a r e a  u u i n n ( c m l , m t i o f l  me thods used pared to other analytical m ethods such
in anals’:ing 1 -m av sp ect r- cn . There is ;m s atomic absorptio mu spectr photometrn--
an e v n i l u a t i o n  in  i r - u sr e s s  w h i c h  e n t a i l s  or x-ray fluorescence sill depend on
s e n d i n g  t e s , t  s p e c t n . i  t o  s u - v u - r n m l a c t i v a-  t h e  precision and accuracy of the rc--
tion analysts who then use- their compu- suit ’s and also strong ly on economic
ter p r o u : r n u ! n c - n  to find the y pc ’nm ks and nusp ects. The results in the papers
I - ’ c u l c u l u m t e -  t h e i r  p o s i t  i o n s  a n d  a r e a s ,  p r e s e n t e d  n i t  t h i s  C o n f e r e n c e  a r c ’  a
The t e s t  s p e c t r a  c o n t a i n e d  a b o u t  SO ‘

~
‘ testimony to the anal y tical benefits

lines w ith d i t f e r e n t  levels of difficul- of act i vc m tion analysis. However , n il ]
i s  for finding pemmks and their arenns: cmctivation analysis techni ques ~l u ’ e-
im ite rferense -- free int e -n u’ -e’ peaks , weak quire relatively expensive instr -men-
peaks and overlapp ing peaks. Prelimi - tation , availability of s u f f i c i e n tl y
muary r e suul t s of t h i s  intercomparison energized radiation and personnel cx-
show that with inten se peaks the data perienced in handling radioactive sub-
nmre consistently in better agreement stances. In most cases , the method
t b - i n  with weak p e r k s  mnnd that with over- is not amenable to “analyses-on-demand. ”
lapp ing p u - u~~-- m a n y  of t h e  programs fail. As was intimated countless times at
Since the number of different y-ray spec- the Conference , the powe r to anal’u’:e
tra ccI n n l i n u te r pru-grams ne dm r ]y equals the non-destructively well over 40 el~ ,iments
number of labor cutories using activation per sample with hig h re-liability is
analysis , such cm intercomparison should perhaps the most convincing argument
he dm 5 routine nu n the accepted procedure for activation analysis (principally
of using ItS Geolog ical Survey rock stand- N ,-\.-\). Refinements in computerized
ards or 51)5 Ref erence Mat e ricmls . dat a reduction , reduction of manual

h) Sampling and Homogeneity Contro l administrative- procedures , ami d enhanced
(6 papers): low temperature ashing flexibility of irrc m cl i cm tion energies
(I,TA ), a process which removes organic are some areas which must he addressed
carbon from biolog ical samples and or- if activations ana ly ’s i ’s is to remain
ganic matter , has several analytical competitive with other analytical tech-
advantages when used as the first step n iques and survive in the future.
in activation analysis. For example , In s ummary, “Modern Trends ‘76”
PTA usually results in a substantial was of great scientific value to most
reduction of sample volume permitting of the Conference participants. There
a reduction in electron acceleration was amp le opportunity to establish
or neutron generator irra d iation time , or renew contact ’s among the activation
However , a ncystem atic study of LTA ap- analysts from all parts of the globe.
plied to NHS Sta n u ul cmrd Reference Cultural n mc ’ t i vities in Munich and the
Materials--coal , beef liver and orchard lt nm s - c mr i an G e mUt l ichk e it also contribut ed
leaves--showed some 1c m -c e-e s of the fol- to the overall success of t h i s  me et -
lowing element- c from the ori g inal matri- ing . The Chairman of the Organizing
ces :  H g ,  Os , Cl , Br , I , C m , Ga , As , Commit tee , P r o f .  I n ranz Lux and h is
Sc and Rb. associates are to be congratulated

i )  S tanda rd  M a t e r i a l s  (4 pape r s ) :  for t h e i r  a c c o m p l i s h m e n t s .  I F . K .  Lepple ,
Activation sp e -e t rcm f r o m  multi -element NR L , Washington , DC)
s t andards  - -c u c l i  cm s  n a t m u r c m l rocks and

1
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rEDUCAT ION doing, using the media to let students
cmnd the general public know of its
exi s tence.

After being admitted , the candidate
takes a basic set of courses with very
little choice for the first 2 years .

-\ 5 1 W  l’RleND 15 FR I N CH UNIV ERSITIES This phase , called the first cy cle ,
is common to all branches of eng ineer-

Among I renchmen , their universities ing. At the end of that cycle , the
hac’e acquired the unenviable reputation student se lects his choice from among:
of training for unemployment. This chemical , mechanical and biolog ical
is due in h art to the difficulties engineering, each of these being fur-
experie’ muc ed by some graduates , particu- them subdivided into a number of spe-
larly m l  the humanities , in acquiring cialties. It is also at the end of that
a job after graduation . This malaise first cycle that UTC admits new stud-
has been described in a previous note ents who h a v e  spent 2 or 3 years pm-c-
ESS 30-5:211). Eng ineers , particular- paring for the Cm-andes Ecoles ’ “con-

lv  those trained in 1n rance~ s Cm -andes court ” (entrance examinations) and have
ico le- ru (see I S N  30-8:360, and a forth- failed these exams . The second cycle
coming ONRL report on that subject) , consists of 3 years in the selected
are having nm much easier time locating branch of eng ineering. At least one
a decent job , and until quite recently of these years is spent working in
the French university ssten nm did not industry acquiring practical experi-
trnmin eng i n e e r s . ence .  At the end of the second cy c l e

In 1972 , the “Universitê de Techno- the stude-n t receives his engineering
log ic de Compiègne ” (UTC) was created diploma ;
to fill the gap between the university Several bilateral exchange agree-
system and the eng ineering Ecoles . ments have been signed with forei gn
it is France ’s first attempt to find universities: The University of

,m third alternative in her system of Southampton (acoustic , mechanical
higher education . This alternative eng ineering) , the University of
is directly inspired by US universities , Pennsylvania in Philadelp hia (all
and more particularly the institutes branches of engineering), Darmstadt ,
of technology such as MIT and Caltech. FRG and Göteborg, Sweden. Already
(UTC ’s university catalog bears a re- 12 students have spent a year at the
markable resemblance to MIT’s course University of Pennsylvania. A student
catalog). tJTC ’s development  and output of eng inee r ing  thus has the possibi li-
ar e  be ing  c l o s e l y f o l l o w e d  and eva lu-  ty of spending a year abroad while
mt ed. If successful , one can expect still receiving credit for that year.

a number of s i m i l a r  u n i v e r s i t i e s  to Unlike the conventional universit y
crop up. system , UTC does not grant Masters ’

Th e UTC i s a happy mix of the con- degrees or “L icenses ” ; but l ike  t h a t
sent ional French University sys tem and s y s t e m  it offers the opportunit Y for
the Crandes E c o l e s .  As in the l a t t e r , a s tudent  to cont inue  h i s  s t ud i e s  and
entrance is not automatic after one obtain a “Third Cycle ” Doctorate (a
obtains a Baccaleaureat. Instead , can- shade easier than a PhD). More ad-
didate s ’ records are examined by a com- vanced studies l~ ading to such a Doc-
m n m i t t e e  and some of the candida tes  may t o m - a t e  are o f f e red  in 6 d i s c i p l i n e s :
then be interviewed. This selection biomechanics , contro l systems , chem i-
system is reminiscent of the “Instituts cal engineering, acoust ics , failure
N at l onaux de Sc ience s App li qu~es” (INSA) of str uctures and mechanical eng ineer-
(see ONRL report “France ’s Grandes ing. There is a Department of Applied
i co l es ”). The number of candidates Mathematics which is a service depart-
admitted is about one half the number ment and offers only the Third Cycle
of applicants. This Is sti l l  fairly Doctorate. UTC is on the semester sys-
large when compared with a similar ra- tem and receives entering students
tio for the Gm -andes Eco les (about 1/10). in the fall and during the winter.
This is because UTC is s t i l l  a very This latter admission date seems to
young un i versity and Its existence is he popular with students who have just
not yet well known among the Frer ,ch completed their military service ,
u n i v e r s i t y  studen t body . It also ex- those who have changed their minds
p l a i n s the cmctive public relations job
that the administration of (JTC is
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and decided in f a v o r  of the UTC , and and the conventional university system ,
finall y those who come from the Southern which lacks selectivity and does not
Hemisp here. offer en gine erin u~ programs .Unlike other univer sities , UTC has (A. Barcilon)
close ties with industrialists of the
surrounding reg ion. These people sit
on gos’erning be a rds , provide the indus-
trial training and , more importantl y , _______________________________
pr l u vi de positions for new graduates .
As seems to be a new trend m m  France ,
the industrialists have a direct input
to the- engineering subjects offered (see
155 30-5 :211), i .e., they let it be PROGRESS REPORT ON FLUIDYNE
known wh ieth uu - r an engineering area is
on the rise or decline , and thus the>’ In ESN 28- ll :4~ O an b ONRI. Report
play a part in deciding how many candi- R- I4- ’4 , H.). Elrod dcscu ~bed the
dates may be enrolled in a given disci- Fluis l yne concept and provided a contri-
p line. Another feature p ecu lic m r to bution to its theory of operation .
UTC is the connposi tiou i of its faculty. The Fluidyne is basicall y a heat engine
Two-thirds are profess ion -m;m l cis ’il serv- in which a confined volume of gas is
au -m t ’ s  who were trained as m mn iversitv pro- alternately displaced between heat in-
fessors (graduate- -c of the Ecole Normal e put and rejection stages by means of
Suup~ rieure), and the remaining third an oscil lating li quid column . By suit-
are resemrch - rs and professional eng i- ably coupling the oscillatory motion
neer-~ who nm re hired on 3-5 ye-di r con- t i m an output device , it has been de-
trcmct s . Such an arrangement provides monstrated that Fluidyne can provide
flexibi l it y as far as salary goes and useful work. The eng ine (or pump has
enables capable young French scientists no moving solid parts in its fun amen-
who has- c obtained , say , their eng ineer- tal form , and it is self-starting upon
ing diploma in France and their PhD in the app liccmtion of a temperature dif-
the US or the l J ~ to be on the faculty. ference which can be generated b y low-
Other w ise , withou t additional French grade heat sources such as hot water ,
diplomas , these people would find i t  industri al waste heat , or direct or
di f f i c u l t  to become fac u lt y members in collected solar powd- r. More detailed
the conventional un iversity system. descriptions cure av cmi l ab l e from the
For the most part this young, US-trained references g iven above and from ti— c
faculty is quite enthusiastic about US article titled: “And Yet it Moves ,”
teaching methods and is Instrumental in the August 29 , l9~ 4 issue ofin transplanting some of these methods Sc~ c~c tiat , by Fluidyne inventor Dr.
to IJTC. Coh n West. My purpose here is to

UfC has also cm a c t i v e  program of transmit the current status of the pro-
on-going education for businessmen or gram at the Atomic Energy Research
industrial people who are willing to Establishment (ACRE) in }Iarwcll , where
si -c -m ud - i  dci v , cm we- i- k or six months at I recentl y visited West jul his lahor :m-
t i me t Jnivers i t y as part of the learning tory in the Electronics and App l i ed
process. Hosp itals in Compi~ gne , Amiens Physics Division .
m d  some in Paris hcmve a close connec- West ’s current res ecm rch obje ctives
tuon with the Biomedical Eng ineering are centered about the ta s k of scnml ing-
Departnn ent. The Institute of Management up the Fluidyne both in output and c-f-
and Info rmation and th e - Town Plu m nning fie-iency. This has required anal >-ti-
In s titute have also been create d . Re- cal models that extend earlier small-
search , as in the Gm -andes Ecoles , relies disturbance treatments (such as that
heavily on industrial contracts. A new of L irod) to include the effects of
resear- h building which will house most large amplitude motions. West ’s cur-
of the University laboratories is being rent anal ysis , which he did not dc--
built at Roya llieu , some 2 km from scribe in detail but will soon be pub-
Compi~~gne. lished in an ACRE report , includes such

Universities of this type are needed important but previously neglected
in France for they provide a meaningfu l factors as viscous losses and d iffer-
a l t e r n a t i v e  between the Grandes I c o l e s , ences in gas pressure between the hot
which are too rigor oi.u s and se l ective , and cold sides.
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The des-e lciie~ce .nt w o r k  a t  A i  Ri  hum s G E T T I N G  DOWN TO R ) H  151 5.5 I N  H E A T  1 RANS—
h e e m u  d i r e c t e d  t o w a r d s  pump i n g  sy ’ s t e m s .  flT~T T K ~~Tf - -

Ord i ncur v su m ter is s t i l l  the working
l i q u i d .  u t h e i s  have been considered S m u t  t o o  l o ng  a g m u , p e r h a p s  as r e cen t
hut hec .mu u- u e most l i q u u id ’ s with low vapor as the 1940-1950 t i me- per iod , the
p r e s s u u m e -  ( w h i c h  j -c  d e s i r a b l e  i n  o r d e r  p r a c t i c a l  n a t u r e  of eng ineering and
t u u  m a i n t a i n  t h e  g i s / l i q u i d  i n t e r f ac e s )  t h e  e l u - g c i t m t  i m m d i f f e r e - m m c e -  t m  c m p p l h  c i -
t end t o  h u m s - c’ u m m d e s i  r u m b l y  h i g h s-isco si- t i o u u  u i - s o c  i m m t e d  w i t h  t h e -  w o r d  ‘‘ re-
t i e s . Ni d o u b t , wcm t r is not the or- sc-uir s -h” were s u c h  t h a t  “engineering ”
t i m u m  l i q u i d , h m u t  West belies -es that rest-arch” w cu ’s se- c- n by r u i u m v  as a self—
t h u s  i s  n o t  a c r u u ~~i a l  f a c t o r  i n  overuill contr a di ctor ~- t m - m - m . li -i the pro-~pe- r-
l l u i d v u i e  performance. Considerable ous ‘SOs uund ‘b O s , h o w e v e r , t h e r e
p r o g u e — s  hum s been made in improving wa s Sputnik and w i t h  i t  an  e - m m o r m o u s
F l u i t s n e  p u mp i ng e f f i c i e m m c i e s — — t h e s e -  i w ; m k e t u i n g  of  p u b l i c  c o n c e r n  and  a d —
i c u l ce he-en increased from frcuctioncm l miration for thin gs scientific. The
p ercen tages to “several percent. ” (At Bachelor ’s degree becam e ;i m e r e  l s - a r n -

Fluidyne hu m ’s advanced to the er ’s perm i t f o r  e n g i n e e r s , the- luster
s t a g e -  o f  c o m m e r c i a l  e x p l o i t a t i o n , so of i n  a d v a n c e d  e d u c a t i o n  a t t r m c t e - d
exact performance fi gures uire not free- many eng ineers into re--c - a rch-o rient e - d
lv g iven.) Pumps f e u r  irri ga tion hu i v -  academi c programs , and the Phi)
been developed and operated which give scientist-eng ineer became a not only
f l o w  c . m p a s i t i e s  of about 1000 gal/hr pres ti g ious bu t p rofita b le job de-
and w i l l  upera te at temperat u re differ- scri p tion. Sets of nonlinear coup leu ul
ences  as -u r u c m l l  cu t  25  C.  p c m r t i ; m l d i f f e r e n t  i u u l e q u a t i o n s  re-

M e t c u l Box Ove r sea s  L t d .  and ACRE p laced cams , gears , and  p u l l e y s u i -
have entered into a joim it cmgreement the things that intri gued young en-
to ~Ies e lo p F luidyne for use as a simp le g ineers.
i~~r u gation pump in arid areas. For In many cases engineering re- -c e- :mrch
this purpose a senior member of the proje cts were be gum -u w i t h  l i t t l e
MB eng ineering staff , Mr. Ram Pandey , concern--either on the part of th u
ha- come from India to work with West. engineer or the sponsor--for the ul-
A prototype sy s tem has been built , and timate payoff; there was plenty of
the program is apparently proceeding u u o n -v t o  s up p o r t  t h e  s o l e u t ion of ~~~~~~

-

wi thout difficulty. Interestin gly tent i al problems and the general up-
enoug h , in India the machine wi l l  oper- gr a ding of the personal and institu-
ate on heat provided by burning indige- tional talents involved. In the ‘‘O s ,
onu s cocm l which is about as “a v a i l a b l e ” t h o u g h , we have ~e -er u  much  of t h i s
as solar power when the technologies technolo g ical squander mmic m nia come under
of energy collection are considered. severe scrutin y and — onue - t ime c to a
The central problem with solar power , p ainfull y screeching halt. There
according to West , is obtaining a prop- are few today who doubt that research
or balance between efficiency and cost in eng ineering should be product-
of solar collectors--a balance that oriented. The- problem , s i m p ly  s t c m t e d ,
is consistent with the design features is how to redirect eng ineering efforts
(low technology , low cost , simplicity) towards the practical needs of society
of Fluidyne. These are matters that whi le ma i n tc iinin g and even improving
arc currently being exp lored in the the : i m u u m l~ - t i c c m l skills involved .
-tud v that us aimed at determining the The concern is c e r ta i n l y  o u t  re-
feasibility of sdlmm r-powe red 1-luid yne stricted t i  the I l k , but here events

u m n u l u s  for use u n  E g ypt. seem to have c e m n s l u i red t o  b r i n g  t h e s e
~e s t told me th u  since the not-so- issues to an emergency le -ve l. This

distant early days of Fluid y r me - he has article dc-scribes t m s u u activities ,
had thousands of e n qu i i r ic -s I rmim i nter— t in t  h i ns -n  Is-eel  ma i i i  Iv  with he’m t t i c e  ui ’s  —

ested parties throughout the world. fer , t h a t  h a v e -  (u-c -n in some measure
It is certainly a fa s cin c m t ing concept , successful in conducti n g re-search ,
and one which mig ht we- l I make use- of solv i ng problems , and emp loy ing ad-
“free ” energy m d  there- b y have running vum m  ed methods in cm cost -effect u vi’
cost ’;  t h c u t  i r e  s u f f iu ~~e n t l y  low t u m  off- fashion. l ime first is the tic -at Trans-

- e - t i t s  low efficiency. ( R . I1 .  N u n n )  feu -m mi d I I m u d  El uew S e r vi c e  ( t I l E S)
w h i c h  op el- u te s under cm Atomic Energy
Re-~earch Istab l i shm en t (ACRE) umbrella
c i t  ila rw e l l and is also m m f f i l i u r i u t
wit Ii the Nat lona 1 I m ug 111cc -rin g
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t _ ubo rumto u - ~ (5) i _ i  r u e m u  G I s  1- . I s i m m 11 l i m e  m ; m i n  prod m ue ! s of the IITIS , in
go on to  l u - s c r i b e  ( m m m ls - e - m l t c - m t  i n n , t ic - cu t , t e e m ; ; - - of wh cm t is dc -I m s - i - r e d  l u  the spon-
a m i d  k l u u ;; u - u m tu u mmu L i m u  t m i  ( ( H \ ’ -t w h i c h  i s  s o u - s , d i r e -  d e s i g n  u e l - - m t  5. ;:e se i n —
- i  r r i s m t c l ~~— o w u e e d  i r m  s m  ‘ h he :u d 1 u m u i t e - r s  s ; m r i : m h l v  i n c l u d e  c o m p u t e r  ~j u m t h e  L o n d on  s m m ’ m m r h  of  

- i s  ‘- It I u i ~~um , w i t h  met hods cu nd d a t u m (h u t  re- l Ie-s

~~u r r e v . t he’ l ; i t - -- t  r o s e  - di r ch  r e s u l t s .  i x u l - c i u l e s
- u . !t m m -  \ R I  ; m ~- e x p e r i e n c e d  of  c u r r e n t  ex ~u - r i u m m e - u u t u i l  p u n g r m u ; u s  i n —

I ogi ui’ f l at uon t h a t  i s  i n  m a n  c i  mi d e  ;m c o m p r e h e n s i v e  l f l v e -  t ago I i o n
r e sp e c t s  s u m - m i i i i  t o  a n d  c u m n n e c t e d  w i t h  o f  c o n d e n s c m t i o m m  w i t h i n  s - e r t  i c ; m l , hor i -
c e - e n ts  in the US m c u s u - p c u c e -  industr . z m m m i t u i l  , and m d  i m m e d  t m u b e s , w i t h  c m n s f
The m r m ns we - r h - - b ee n l u  d i  s-ers i Iy into s i  t h o u t  m i n u s  u - r m d e n s i h l e  g u i s e s ;  t h e  c -v o l  u m -

a l t e u m m u t  i v e  f i e l d s  that l u - e ve a need m ’ion of pl u mte/fin he it e’-c~~h a m m g e r s
for their i n - ) s m u ~~e expert i- - c - , ;mnd in ‘ - t h e ’  c o n d e n s c m t i o n  of  I i q u i d
1i ~oS the 11Th -S was e sta h l isl m e -d as one - ~rogen --th u s inve st i g u t i o n  hum s also
of t h e i r  e n d e ; i v m u r s  ‘‘ou t  s i d e  m l u :  m m u c l e a r  -~ed to ident i fy the p r e ’ s - I m u  re and
i ; 1~~~- r  ~i u u u g r a mm e . ’ i o d c u y  ; m e t i v i t  u s - s - l u m u m i t i -  a s s o c i c m t e d  w i t h  p h u s e —
s u c h  as  t h e s e  c o n t r i l u i c t e  o v e r  -1 0 % o f  m im Z su i n m i u c e d  i n s t m ! i l i t i e s ;  and t h e
t h e  t o t a l  income t u  the UK -\Inn; u c E n e r g y  i . - of l ;u l e- i s- c-locimetry to det - r u ; u i n e
A u t h o r i t y , f l o w  s p e e d s  and  d i r e c t i o n s  w i t h i n  com-

The Il l e ! c p i  - - u s  a (u un mt 2 ))  f u l  l — t  ime  l u s t  i o n  c h a m b e r s .
p r o f e s s i o n - i l ’ s  s i  t i c  m n  [50 ,000 cm nnual CHAM . lio th FITFS a n d  CIE’mM ar e hi g im-
bud g e- I , a b i u m t b u i l t  i f  w h i c h  i s  u : o n t r u h  h e  c n u r m i u u u t m - r — o r i e - m c t u j . l t u i t  w h e u - m s
ut sd by sponsors . These number about i l l - S  uses the computer to de ter mrm ine
1 3)) from in sl u s t u i - m i firms , largel y pe- s - - stem ratings a n d  provide si c-si gn spec-
t rsuc he m i c i l , um ro e und the world. The ilications based upon correl ations
sponsors ’ duu -s range from [ISO)) to (3000 of e- xperimentcm l result- -- , the C I I A M
a n n u a l l y  w h i c h  q u a l i f i e s  t h e m  for full operation is closer t uu the ph y s ical
ui cc ess to t h u r esi u l ts of a relci l ively ult - t c mil of fluid b c - has - ju t a n d , perhaps
l i r ; ~s- r e — u - a r c h  p r u m g r i u - i  i n c l u d i n g  desi gn im i evi t ahlv , cm step displaced from prac-

; ; ; u - t h u u d s , c u o j u l t  e r p r o g r a m s , um ne l  t - c h u m i —  t m c a l  app l i c c m t m m u r u .  E v e n  so , t h e  pro-
s- u i l  a d v i c e  mn d i n f o r m a t  i o n .  the spon- gr cmmn s that CIiAN provides cure in re-
sl i m l f l V c - s t u ; u e - u u t  i s  m p p u o .’ m ; c m t e l y  tum umtched sj onse t o  us er requi ; s - u t  s , and pre—
by t i e  ~~k g u u v c r u r r e - u m t  , a O u u ; u f l u t m u - i u t  t h u e t  s u m a b l  lead , t h r o u g h  the ’  e x p e r t  u s e -
hum s re- u ; u t l v  been re-nc-wed for ~ years ot~ user eng ine ers , t u u  i n d u s t r i a l
e v e n  i n  the face of inten se p r e s s u r e  p r u u l u u s - t s -
on gnv ernm ent speum ding. A s i gnificant The ori gins of u i l \ M  a r e  t i  he f o u n d
fear ic  u m i f  t h e  JITES opercm t ion , which iii the Department ut M e c h a n i c a l  E n g i  -

benefits t i m e -  sp o n s o rs  cm ’ s well as the nec -ring a t  Imperial College in london
IITFS , i s  a s y s t e m  of 7 review pane ls where , under the d ine - s t ion of Prof.
composed of sponsor member s cmnd chaired ll .H. S p a l d i n g ,  there was an early re-
by HTFS personnel. These panels essen- cognition of the j u mi se - r of the digital

al l y  dictate th e - d i r e - c t  i on  of ICIE S c om p u t e r  in pr e dict ung the h ehc m vi o r
r e s e - c m r c h  e f f o r t s  am i d t h e r e - b y  i n s u u r e  o f  C o m p l e x  f l u i d  f l m w s . A f e c i t  t i r e
c u s t o m e r  b e n e f u t  -m n d r- -i -c m rch relevance . 0) the IC operation has been cmii i t t en-

The -  IITF S re— c- arch t m - g n u is divided t ion ti t-mi g in eer i ng appl ic u mt ions , and
i u i t o  7 main e group- corresponding to in 1969 um group w i ’ s  set  um p m 0  t m c i h i -
th e- purvuew s of the review panels: I c i t e  the flow of problems a n d  s o l u t i o ns
Condens cmtion , A i r  Cool ing , Boiling (and funds) between ind u str y and the
and Two-Phase’ Flow , Cryogenics , Radium - Imperial College res e-u mr c her s . Origi-
t i s - c- H e ; m  t Tr;mns fer , Physical Propertie s , na I l v  t he g r o u p  m m p e  r i  t e d  i n  a h i g h l y
and - m n g l e — I ’ l u i s e  1-1n ~ - , In - u ch of these sc - lu -ct ise was ct —c cu u u m t  m l  business
gro ump - the u u s t i V i t i e s  appear to be m a i n -  f r o n t  for channeling spomesor funds.
ly cx p e r imen tuI , - m el the research I:u bo - Ab out 3 years digm u , however , the operm -
r a t o r i e s  c i t  l l a r w e l l  and  Ni l.  show an en- tion had grown to the point t h m t  full-
viable array of modern equipment and time m a m i c u g e - u ; u - n t  w a s  re - c l i m e  ru-~l , and 1 1 1 A M
in stru me nt ;m tion for heat-transfer re- w e —  fo rm ed w i t h  M r .  t . l . S m i t h  c m x  t h e -
search, in addition there are several C o m m e r c i u u l D i r e c t o u .  Spalding, as
p r o t u u l \ l u ( -  l u r mu se-S5 ~ Plcm nt systems avail— Manag ing Dir e ct or , ic -ra in ’s h i s  sub stan

u i -  l i  wi ;  e s h  a r c ’ employed  to b r i n g  the t i al influence G u i  the t i - c hui 1 m i l  m~u u i l  i t
e x p e r i u i u c n t m m l condi  t ions  one s t ep  c l o s e r  an d ‘ s t y l e  of  the e m u u l u l u u u i u m  . C ) l \ M  ( m a — -
to actua l plant oper :ution s . no official tic- s witim i T ui )- e m ia l (ollege ,
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a l t h o u g h  t h e r e  i s  a l i - g ic al m d  inten- significant flow deflect ions due to
tiona l communion between the two organi- boundaries gi s-es rise to large pres-
:at i o n s ; i n  f a c t , a p r o p o r t ion  of C I1 A M ’ s sure i n f l u e n c e s  i n  t h e  up stream
p r o f i t s  a r e  made av ailable to support direction.
resea rch at Im p e r i a l .  From cm f u l l-time For floss in which there are no
staff of 2 in l9 ’4 , ClIA~-I ha s grown to reversals these conditions allow a

cm p r o f e s s i o n a l  s t u f f  of  a h o m u t  15 with stream wi se marching technique in which
several additional part-time employees, onl y the pressure is stored in arc

There ’  c u r e  5 g r o u p s  cut  CII A M : Aero- n-dimensional array and all other
srace , Combustion , Nuclear , Processing , variables (mean and fluctuating s- c--
and Iuu r h o u ; .achiner . Withou t exception , loci tv components , t c -m leratur c - s , con -
the products of t h e — c -  groups cure con- centrations , etc.) ir e - stored in (n-I)-
pelter programs to predict the behavior dimensional a r r a y s , w h e r e  a i _ s t he
of c cunp lex flow situations. T h e s e  i n -  d i m e m u s i o n  of t h e  f l o w . The saving
d u d e :  rocket exhaust plum es and base in stor cu ge is si gnificant. For  ar-
heating, supersonic c o m b u s t i o n , f l a m e s  r a y s  w i t h  an equa l number of points ,
in  ~e r o - g  e - n s i r o r r c e n t s , p o l l u t a n t  p ,  i n  e ach  d i m e n s i o n , t h e  n u m b e r  of
s p r c c i d i n g ,  e x p l o d i n g  g u m s  b u b b l e s  ( r e -  s t o r a g e  p o i n t s , s , f o r  vu variables
: m c t o r a c c i d e n t s ) ,  e l e c t r o m a g n e t i c  h i q-  i n  an elli ptic problem is equal to
uid un etal flows , interaction of blast mp°. For a partially-parabolic prob-
w a v e s  w i t h  m i s s i l e s , a n d  seco n d a r y  h e m  the r e q u i r e m e n t  i s :
flows in radial compressors. Many of s ’ = p° + ( m - l ) p °~~ and t h e  r e l a t i v e
t h e s e  p r o b l e m s  a r e  t o o  c o m p l e x  to  be r e d u c t i o n  in s t o r a g e , t~, is equal
trecited in complete numerical detail , to ( s - s ’ ) / s  or [ ( m - I ) / u - - u ] [ ( p - I ) / p J .
especiall y since the CIl- ’e~-~ (and Imperial Thus , for example , if m 7 (pressure ,
College) approach does not sidestep temperc iture , and S velocities , say)
or “ a s s u me a w ay ” t h e  e f f e c t s  of  t u r b u -  a n d  p 15 then  2. 0 . 8 , an 80% say-
l e n c e .  The e r ’ p h a s i s  i s  on “p l a u s i b l e” i uug of storage. The parti ally-
so lutions -- th u -se which provide infor- parabo lic approach is more completel>-
m a t  i o n  t h a t  is  s u f f i c i e n t  Iv  a c c u r a t e  d e s c r i b e d  in  P r a t a p  and S p al d i n g ,
and detailed for engin e e r i n g  desi gn “ F l u i d  F l o w  and h eat Transfer in Three-
p u r p o s e - s .  -‘i 1ev to  t h i s  a p p r o a c h  is D i m e n s i o n a l  Duct  F l o w s ,” Irc~~. ~Y. H ea t
t i - 1 - ri m:-i e- n ical espl oit ;m tion of some ‘- ?uoa Trarcmu ’or 19 , 1 1 8 3 — 8 8  ( 1 9 7 6 ) .
jud gement s conc erning the behavior of The operatTons at the 1-ITFS and
t h e  f l o w s  so t h a t  c u - u - u l u t e r  t i m e  a n d  a t  CIIAM are quite different in their
—- torci g e is no t esue-- t ed in t h e  calcula- emphasis: an oversimplified view
t ion of t -u ot  i o n s  a n d  f o r c e s  t h a t  can would describe these as experimental
he l e g i t i m a t e l y  i~~n o r e d .  The u p s h o t  and numerical , respect ively. They
of these  j u d g e - i c c - n t ’ s  o f t e n  is a c l a s s  are similar , however , in that both
of floss t l m t  Spalding termns “partially groups are keen to apply their tal-
i cur ah o l ic. ” ents to ac tual problems. This desire

I n  t h e  m o s t  g e n e r a l  cases , the transcends m e r e  f i n a n c i a l  l u s t  (al-
conditions c u t  - i subsonic point in a though there is this as well), and
s t e a d y  flow field can be influenced seems to me to  be l e a d i n g  to  some
by cons-ection (transport due to mean rather elegant engineering in prac-
motion); conduction and diffusion tice. In addition , both groups ap-
(tr:m n—port by molecular or turbulent pear to be able to maintain a level
fluxes), and pressure (adjustment of less-directed and perhaps more-
through molecular si gnal transmission). creative research under their inter-
In  such c u mses  the governing equations nal funding policies ; CH\M , in par-
are e l l i p t i c  and , from the numerical ticular , with their c l o s e  t i e s  to
po int of v i e w , each dependent variable university s a v a n t s  and “ s t aves ’
must he stored in a 3-dimensional array (student-slaves). I am not aware
because of the possibility that adjust- of the extent to which the two organi-
ments at any point in the field may z a t i o n s  cooperate , a l t h o u g h I suspect
cause “numerical nervout~ne ss” at all this is minimal. Such a blissful
othe r points. In many practical prob- union of theory and experiment mi ght
lem s , however , the Reyno lds  numbers be worth an unholy a l l i a n c e  between
are hig h in a dominant direction (the government , business , and academia.
di rec t - i on  i n  which convective effects (R,II. Nunn)
w i l l  be important relative to those
of d i f f us i on) , and the presence of
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conference s wi t h  concurrent sessionsGENERAL j in a re lativ e1~ small soci ety, toget lm-
er wi th add it ional s p e c im l u z e d  meet-
ings organized by i t s  p r o f e s s i m m n u m l
groups , tends t i  f r a c t i o n a t e -  the In-

I N S T I T U T E  ~1 A C O U S T I C S  m I K )  AND ITS s t i t u t e ’ s m e m b e r s h i p a n d  does n o t

~~~~~~~~~~~~~~~ SEPTtHI)F~ 1976 e n c o u r a g e -  c r o s s  fe-ed  b e t w e e n  t h e  c ; m r i -
ous s p e c i a l i z e d  a r e a s ,  I t  s um s n o t i c e - -

The  I n s t i t u t e  of  A c o u s t i c s  was formed abl e - , in f a c t , c u t  t h e  A t u t u m m i  Confer-
as i e c e n t l y  as I~) 7 4  f r o m  an  A c o u s t i c s  e t u c e  w i t h  an a t t e n d a n c e  of a b o u t  90
Group of the Institute of Physics and (almost all from the IlK) and  oni
the British Acoustica l Society , and about half that at the Sprin g Confer-
was the last in a number of changes cncc , that there w a s  l i t t l e  m o v e m e n t
in the organi :cm ti on of acoustics in c t  attendees from one to another of
the UK in recent yecur s . The Institute ’s c concurrent sessions.
role- in undertaking arrangements for Integrated Environmental Design
the 8th International Congress of Acous- l CT5T~-Att ensl~ince at these ses~ ions
tics held in London that year was of rarely excec- sle- d 25 , possibly beca us e
considerable value in launching it on closely rela ted topics of noise in
its was- . Subsequentl y, it has made building ’s had been covered at the
sm eh st um n t i ui l progre ss in membershi p, Spring Conference. The subject , how-
the fu ur n c ;m tion of specialized groups , ever , appeared a timely one in view
a n d  in the organization of its meetings of its close re l u mtion to energy c o n -
and pi u bl i c u i tions . Wi t h cm membershi p sider cu tions. In total a dozen papers
of more than 1000 , professional grades were presented rangin g from general
of F e l l o w  and Member have r ecen t ly  been d i s c u s s i o n s  of the lE D concept and
created with requirements s i m i l a r  to  i t s  a p p l i c a t i o n , to  d i s c u s s i o n  of
those of other professional crganiza- acoustic problems cissociated with
tion s in the t I N  in order to establish individual components in building
the status of the profession and to structures , services and treatments--
integrat e - the acoustician into the na- windows , ceiling panels , ducts , et c.
tiona l professional structure. Special- The session opened with an excellent ,
ized groups within the Institute now if brief , appraisal of the role of
include Underwater Acoustics , Speech , acoustics in [ED by P.1. Lewis (Welsh
A erodynm imic Noise , Industrial Noise , Schoo l of Architecture , University
Musical Acoustics , Building Acoustics , of Wales). It concluded with a re-
and Physical Acoustics. These under- view with accompanying aural demon-
take the organization of meetings sup - strat ions of work being done at the
plementing the Institute ’s conferences. University of Sal fo rd  by Martin West
Publications include a quarterly bu lle- on the acoustic modeling of an open-
tin usefully summarizing acoustic acti- plan office which requires simulation
vit ic -s in the UK cmnd elsewhere , and of back ground speech in a manner suit-
the re  are prospects both of an annual able to its importance to local speech
publication of principal lectures and privacy.
addr e- s- -c- s and of the issue of confer- Historically, solar overheating
ence proceedings. of buildings with extensive glass

The In s t i t u t e  no w ho lds 2 confere n ces  coverage and the a s soc ia t ed  hi g h cost
annuall y in the Spring and Autumn . of cooling in summer (and heating
H e l d  in d i f f e r e n t  venues , each c o n f e r -  in  w i n t e r )  were probably  key e l emen t s
ence covers a limited number of topics. in the developmen t of the lED concept
The Spring conference at the Liverpoo l in the UK. From this experience 2
Pol ytechnic , April ‘76, encompassed diametrically opposite views developed
sessions on Loudness Evaluation , Ultra- on how to solve building environmental
su ni cs , and Nouse in Buildings , the problems--heating, li ghting, ventila-
latter with a special session of Open- tion and noise. One hinged on natu-
Plan Acoustics. The Autumn Conference- , ral methods , looking back to the suc-
held  at H e r i o t - W a t t  University on its cess achieved in Georg ian buildings;
R i c c a r t o n  Campus near Ed inbu rg h on the  other advoca ted  the apparent ad-
2 and 3 S e p t . ,  had s e s s i o n s  on lnte- vantages of the comp letely artifical
gr :mt ed Lmi vi lm onmenta l Desi gn , Musical (and presumably controllable) envi-
Ac oustics and Speech Communication. ronment . Cost advantages associated
Unfortunately this structu ring of w i t h  deeper -p lan  s t ruc tu res  w i t h  large

floor areas , a s compared w it h the
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fl u  r r i m ~ s t r i u c t i u r e - -- n u - c e s s ; m r f o r  d a y l  i g h t  of  the : u c u u u — t  I C  t r e a t  ri -u t . The se m u s t
l ightin y w e m & -  p r o b a b l y  t h e  - I e - c i d i n g  fa c -  be :mccommo dcm ted in the structure with
t o r  i n  t I  mo s  u - i c e - r u t  to the deepe- r struc- conc rurr ont r -c o- - c u i t  ion I c m  t the cc-il-
tures which re- l oire ’- cu rm :mrt i f i c i c u l  e ns -i — ir u g i~ p t - r t u~ ps th e pr in ia r~ con t r i b u t or
r o n n i e - n t .  TIm e 1cm m ge floor c m r e u u s  o f  t I m e  t o  the a t - st  he t ic em ms -ir onn m ent in the
deeper—pl um m l s o b r n uum - l u t the poss u l i  I i -  m i e n  p l a n .  I t s  more  d i  f i i c u u l t  acous-
t i c - c  a n d  fi cxi b i li t v j nherent to opt u c— t mc pm -h I c-ms inc lude the f cmct tlua t
p I m n  s p c m c e - u . N i t h  t l m i s  trend the l I D  it p r o v i d - ’ s  flanking tr ;m n smission
C o n c e p t  a p p e a r e d  on the scene. Iss en- os-er ins t:i ll e d partitions.

i c i l l y  ll:D recoe~ni ze - - c t hat i n d i v i d u a l  F - o r  a g r o u u p  c i n d  c l i c - i k e r s  l cm r g el y
environm em e tal param eters cannot he- dedic a ted to lID and the c i u t i f i c i a l
t r e c m t e d  s e p m r c i t e l v  a n d  t h a t  b u i l d i n g  e m i v i r u , r o m - n t , it was reassur ing t o  f i n d
design c u i s t consid er the human re qui i-e-— f a i r l y  gener al 1- -co~~c mi t ion t l m c t  some
nc-n t  s f i t  r t h e  s l u i c e  p r o v i d e d  a n d  t h e  s is i h u I it v of  t Ime - is I nelow , however rc- -

i n t c - r m c t i o n s  b e t w e e n  t h e  s t r u c t u r a l  d e —  m o t e , i s  psy c! uo log u ca ilv amid cmes r h eti -
s i gn a n d  t h e  \ c i r i o u s  s e r v i c e s  n e e d e d  c a l l >  i n p - r t c i m u t  to  t h e  o c c u p a n t .
t o  m e e t  t b - - c -  r c - q u i r e m e n t s .  I I  I) m c m ’ s  E v e n  al ien Lo mu s iderin y the acoustic

~c -1l he c - 11c u ted wi t  lc A m t if icial Ii m u v i r um- a l e c  t s cm lor~ - , p i t  c-ec t ic e l i v  c o n f l  i c t  i n g
m e t  Design c m ’ s  f a r  as  large ’ T u u i  ldin g s requi rements u m n ~ l — o l u t  io m m ’ s frequently
a n d  o p e n - p l a n  s t r u c t u r e - -- a r e  conce-rned-- a r i s e , as f o r  example in pr r uviding
the principal top mc addressed . a c c e i t u l i l e -  low back ground noise levels

The ’ s c u r i u I i . ~ b u i l d i n g  c i s c - — s t u d i e s  and s pe e c h  p r i s : u - y  c o n c u r r e n t l y  i n
present c-d ranged from com plete lEt) ti e- th e open p l a n .  i t o m u i t i o n  of b a c k g r o u n d
si :n a n d  const rmic t ion , t hroeugh cip pl ic - cm - cci ‘ s k i  ng  s>s t ccii ’s ; ms  a —- i i i  ru t  i o n  in t h i s
ion of I l l  to e x i s t i n g  s tr i u u tur e ’s a n d  p c i r t i c u l m m r c c m ~~e b r o u g h t  f o r t h  a s p i r -

open — I un spaces , o e - x u u ru i nat ion of it ed disc mi — s i  on of t he- i r pr os and cons
m use- c - ‘ c-nv i ron m e -r uta I compl mm i m e ts and c-spec s cm l~ ~ after a Smug- c - s t  iO fl t l c I t
t heir correction. To Cether , t h e y  re- t h e y  were too frequently u s e d  — c o r-

p e - m t e ’d ly  e m p h a s i z e d  the complex nature rect possihl ~- errors in t h e  a c o u s t i c
of  t h e  i m i i e r c u c t i o n s  involved between desi gn of tr cat~ i t - cu t -u and hur r i e r ’ s.
the structural ~l e s i gn and layou t , the Despite the small attendance at
servic e- - - , the internal c-m iviro nmenta l t ime session , d i - - ’s cu - - - imi m u acm - good . The
requi r :e nts , the l o c u t  i on , o r i e nt a l - i o n  c o n s e ns u s  appeared to  he that even
a n d  e x t e r n a l  emi s - i r o r u u - - ~- r m t  of  the h u i l d i m i ~ wi th the r i s i n g  c o s t  of  e n e r gy  and
i t s e l f , t h e  i n t e n d e d  e s a ~~c- of  t h e  s l u i c e -  the s u u t - t a n t m c i l c o s t  o t  a ssocu atcd

:m s - c m i l h l c , in t l  p e r h a p s , cibove  a l l , t l u u -  s e rs- i c e s , s l u i c h  c u r e  now of the same
cos t  fum e - t m - - . F ur c-~~amp l e - , l i ghting order um ~ those of the mciin structure ,
which m um- i t - c - i  c m c c e p t a h l e  ct andards the t r e n d  t o  d e e p - p l u m  b u i l d i n g s  a n d
su l - s t a n t i u l l v  cmff e-ct ~ the thermcm l envi- the a r t i f i c i a l  envirom im cue -nt will per-
ronmen t , increas ing the a i r - c o n d i t i o n i n g  Si st. There can be l i t t l e  doubt that
cmnd s e c t  i i cut i ng 10 cm ii on the plum r u t  w h i c h  I ED is he r e  t o  s l u m ’ s  , l o t  one has the
mu - t flC et p e:m 1~ Load summer requirements, fe- c-li ng that it w m 11  be a long t i m e
lmmr ger - I t  mci > - he- requi red with i r m -  before it is n o t  necesscmry to resoi- t
c r e a s e ! cost , ;- i t e n t i u u l  s i t i n g  d i f f i c u u l -  on o c c a s i o n  t o  ‘‘ c u t  cu re d t r y . ’’
t i c - s  cm ne l n o i s e  i - r u l~l e ’ s . ( - \ . l% . P r v c . - )

\umero ui s part i c i 1 - r u t s stressed the
i m p o r t a n c e  of  the ’ Desi gn Team and the
n e-ed for cull envi r o m e r i c - c u t  i i  f a c t o r s  m d
sers ices to he m c j  re em m t ed on it , h ut PITI R KAPIr :A AND lil t S l l \ 1 ) l  01 Hi R\\I
t h - r e -  wcis a Plea it uu u t  m e m b e r s h i p c a r r i e d  ~T TTTr~~ YKL SOCIETYa ru - spoos ihi ii i  - for decision and f i r
r e a l i s t i c  f i r s t - o r d e m  c m p p r o s i m c i t i o n s  It seems quite natural that Profes-
j u l  t l w  e a r l y  d e s i g n .  \ t  least one speak- sor P.L. Kap it :cu s h o u l d  have been in-
er emphasized the d e s i rability of the vited to g ive the Bcrnmu l Lecture cu t
Client ’s being repres- -oted direc t Iv on the Royal Society. Like the late Pro-
the te art in order to provide rcquiremen t / fessor 1 .1). Berncu l , Kapit :ci has  corn-
cost interaction and appreciation. hined a career ru f t h e  e m t n m o s t  ci cientif-

l I m e  p a p e r — - and discussion left no ic distinctio r ——his list of honorary
douiht cm s to the gre at importance of the degrees and meda l s  reads l i k e -  a c atcm-
c e i l i n g  structure in  t h e  open-p la n , for log of the world’ s most aug u st
it is the usual vehicle for the environ- institutions--with a profound concern
me n tal r cl um t e d servic es , such u s light- for societ y and the social dui t ic-s of
i n g  c u i u I c m i  r condi t ioning, and for much
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the scientist. In Rernal’ s case , the cup l u l ication ot science cms the only
s ci entif i c field was crystallogra phy means of averting the ‘- vc - ru t ci c i l d c - s t r u t -
in the broade st sense ; the inner bri l - ti on of c i v i l i  c i t  ion . Reli g ion , he
liance of his work (with I. Fankuchen ) says , offering m u u r y  s o l u t i o n s , o ri-
on the St ruc t c u r e  of t - 1-acco mosaic vi - mits t h e  same blunder ’s over cm yi d user
rus cm nd i t s  coacervat - - , of his ce-I c - - ag a in; science recognize-s that there
brated article (with R.i. l-owler) on cc m n be onl y omee sol tion to ci u~i v en
water , and of his specu lat ions on the problem ( m s  d i s t i n c t , presum um bl y ,
pr i l -e -r t i es of some unusual polyhedra , from technology wImi c mu m  offer pro-
establish him m ’ s one of the founders cedura l s- - i r i i ’ u t s  based on t h e -  s am e
m u f mol ce-ui mr hi ophy s i cs , a field i n  f c m c  t s) and is t he- u e fore sun i ye r sa 1
which the objects of study possess Once a problem is so l ve - L I lv scie n ce ,
much less outward g l i t t e r  th an the crys- errors that prec -de~ its solcmt ion mre
t a ls more conventionall—- acce pted by not repecit ed. Science ~Hu - m e f o r e  can
cryse c ulli i g rc e p hc~rs . Bernal ‘a ilr i s  ing lead us out of osur pr -tee - a sic - nt h~
se- m u se of social responsibility, e- x- correctly in ci ly :ing tb situation
pressed cit length in his hauk 7 c c : .z~-j Z m e d  deriving so] ut ions i s l i  i c h  w i l l  in-
Fa ’c  -~ n o~ c~~ie o’e , h m s  been extended vo lve humanit y c m ’ s a whol . - ihe O 1> ’m -
p o s t h u m o u s l y by in e-nd cwn emu t which p m o -  p ian detachmen t suggested by this
sided the l e ’ c t u u r e  fumed  c m nd  c c c m d e  p o s s i  - p o i n t  of v i e s  does  no t hI  e n d  N u l l - i t  :a
b le -  a t r i e n n i m l  l e c t u r e  ore soni c u - -pec t t o  t h e  fact that soc i cm l cm cc ep t c uc ce-
of the subject, is a serious obst acle a n d  I g athe r m - 1

K i p i t : a , i t will he recalled , si c-nt that h~ seeks s c i e n t i f i c  anm ulvs e s of
several ye umr c c i t  the Cavendi sh i cmhm ra- social structure- -- based on the dis-
t r y  lu ring the Rutherford era. As cose- ri e- s of Freud and  P c m s l o v .  How -
a R iv al Societ y Rese- cm rch Profe-ssor and ever , the deni zemus of Olympus c - c
Director of a Royal Society Lahorato m > ’ , not necessarily proficient in 1- ~~ll s )m ,
with a brilliant career in Eng land and there was good receson for .uc-
firmly established , he caused quite- speaker ’s touching invitation to the
cm stir by returning to the USSR in 1935. audience to divine what he was think-
Asi de- from intemp-rat c - opinions t h a t  ing rather th cmru to pay liii- much m itten-
the move amounted to a defection to tion to what he wcs actually savun g .
communism , voluntary or coerced , there He identified the’ 4 most i n i - e r t a n t
was fear  t h a t  the l o s s  of Kap i t z a ’ s globa l problems ms those ari s imi g fr c--
talents in magnetism and cryogenics population growth , dc- t ic - l ion of ener~~(later extended t i  the study of high sources , exhaustion of m u n e c a l s  and
t emperature plasm a-c ) would be a serious environmentuu l pollu tiOn. In offe m lo g
blow l i i  West ern science ’. In fact , the his solcmt ions within the compass
bri ll iant career continued on its scm ’s of an hour , Kapit: cm could hardly have’
wi th , at worst , a passing loss to the been expected to pros’ide proofs .
world , for over the years 1964- ’ the Confronted , then , with an a r g u m e n t
C o Z l e - ’t - i i - e l - era were published in three from which the eunder lv ing l u i t a  were
vo l umes. About the fruits of N c up i t cm ’ s inev it c m l l y  missing, one can only ic-
so~ uo- s cientific cm c t i vities I have cord them the courtese that their
lit t l e  In lor nu ation , hut his Bernc i l Lee-- author commands mi s c m scientist , and
ture made an impression which I shc * ll display qualified cu t -quiescence , if
t ry  t i  convey i n  a lew paragraph s . you will , in t h e  fuc e of authorit y .

The lecture , entitled : “Scientific W ell , it is easy to acc e pt Kmm p it :ui ’uz
and social approaches for the solution propos it ion that a cit inu e-d ~i~~~\ c - c r
of global prob lems ”, was g iven at the doubling period of world popul t u -c c
Royal Society ’s rooms on 7 October 1976 wi l l  m u lti pl>- our d i f f i c u u l t i e s . Hun-
bc-lore cm l a rge  and d i s t i n g u i s h e d  audi- ger and existing social St r u m c t c u r c - s
c-n ec - under the chairmanship of the Pres- maN..- for poor quality cmnd we- ma>- well
iden t , Lord Todd , who welcomed the guest be heading for a Brave New World poo-
as one of t h e  most s en io r  s u r v i v i n g  p l ed  by a few aip has of intellect
Fellows : Kap itc a ’s FRS date- s from 1929. and many gammas of increasing ly simian

I supp o se Kap it za mi ght be described proclivity. Clearly constraints on
as an exponent of scientific humanism growth are necessary. These- , Kap it za
t i n g e d  w i t h  s p i r i t u a l i t y  and puritan- thought , should be applied by the
i s m .  He r e c o g n i z e s  that  man ’ s inter- UN Committee on Human Rig hts to Art i-
fe rence  w i t h  nature through s c i e n c e  d c  16 of its Dec larui t ion , which now
and t echno logy  has led us c l o s e  to ca- avers freedom to reproduce at will
tastrophe , but he sees the continued from 16 years of age onwards. There
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i s  l i m i t  m u c h  s c i e n c e  in the :~u u iu t ion of- becau se the m e u n  temper a tume - of the
fe-re- il : m te al c m n ee l i e - I m i cen leg is I c i t  ion c m i  t Ic i s  unknown and no m e t  hod exists
m ind s o l u i i c t a m v  suppression of i n n p i u l s - s , for ‘c u-cus e urin g i t .
increcm ’se -d rcspe . t f r  m e- ntc i l cm nd sp in t ic-re the l e c t u r e r , too , comp le ted
t u c u l s m l u - s , c o m b i n e d  ~~i t I i  an o n e - - n e c - r n  ci cycle bringing Cu— bu ick t m  his ce - n—
f r  h i e c i  l t  h— — t h i s  la ’s t , p r e - s u u r n m h  l y  , he- t ra 1 theme: there are Sc i ent ii i cal I
c i use ci - p m - ci e-s that can s eu rvuve in soluble g l oh cm l problems which cannot ,
s u c h  v cm s ’ n m i r c b e r —  o u g h t  n o t  t o  be W e t -  in f u m e . t , he i m p lemen ted unless t h e
r v u n i :  t o o  much a b u t  its sue - d ie - i l s c u e n t i  ta dc- i-p en t h - i r  involvement
his tory . i u c the concerns of soci ety. Rack

The ’  e m m e  r c \  p r o b l e m , s u m  u e . i  K c u l  it cci  , t ~ Bc -m a 1 , who ‘‘ s t a r t e d  i t c m l i ’ ’ .
is muc- h simpler . The erm~ i t  r e q u u e r e -  ( J .B .  Batencmn l
-cent per cap ita in t h e  US 1 —  a t  cm r c m t e
~ f 10 NW of wt uich only about 1% c a m m
lee p roy ide-cl h~ m c m i i  - c c i  1 cm r s i r  - m~ I these MATERIAL S
10 NW , 9 cur e - furnished liv combust iOfl SCIENCEc u t  mc m t t- ruc ils which w i l l  soon he cx-

ted. Sew na turc u l sources offer
l i tt le  hop e. Sola r enerp’~ on a lar e.~e
s c a l e  i s  proh u h i t i v e l y  ext e -mu - - i se , re-
quuiring arm ar c- i of Ru h i - ’ for I Cl’ at  FIFTEENTH ISTI R\ -\Tlu )N -\ l c~\I R!N( }

co t of ihout 2 10 1 1  n o ubles ( o r d e r  ON A CO t l S r 1 (~~ UTT~ 505 1 1 —  T \ 1 R \ ( 1m
01 t c c . m g r  i t u d e  $10 1 c 

, and C a n n o t  lie- i - m is - 
- - ________ — - —

i l y  stored. (shile eart h- based nud e-cu r The Internationa l Conferences on
en em g v  m m  some li-rn w i l l  pr o v i de the Acousti cs are called once or twice
ul tima t e- s olution , he he- I i c - y e-s t l icu t a y .ar in cooper cu t ion w ith t h e
f i s s i i r c  p ro cesses a r e  u n a c c e p t a b l y  hm mz- Cz echo slov ci k Academy of Sciences ,
urdous. her e - is no known — t i e  i i c t c i i me - with the specific top ic of t i c i -  meet-
er  for a. l ice- rc -s id ri- s , whi l e- conv en- in g chang i n g  from y e’cm r to year so
tiun c i l ari d breeder r e - c m  t i c s  pose  a con- thcu t the Ult ra - u u ru i c s Conference ta R --
stant threcm t of mishaps which could place only about every t h i r d  or fourth
h. worse than the Hiroshima bomb. F u r -  year.
t ( c e r i s e  r e , no world organi cci t ion cx u st s >Io re  than hci i f the schedule d pmmp er~
wi t h  the cmuthority to re gu l cmte the in thi s ultrasonics meeting, 5-9 ~Julv- ; re - ad of plutonium. Kapit:c m puts his 1 9 6 , were by l c m st - t .m urop c an authors ,
money squarely ome fusion in ci  h y d r o g e n -  t h e  r e m a i n d e r  b e i n g  by r e p r e s e - n t a t  i v e s
i —- c t  c l u e  p l a s m a  w h i c h  cannot  be used of a b ou t  a dozen non—Commune st  c i u u c u -
for bo m b manufacture- and which l i - c m v e - s  t r i e s .  The l e c upe r s  we - re  p r e s e n t e d
no dangerous residues. The t e m p e c c m t u r e  in -2 simultaneous sessions p h v - i c s ,
needed is 10a C, c i t t a m able in pri n uci - measure ments and c u c m t ro l , i m e d u u s t  r i
pIe with a superconducting solenoid app lii m ti o m e ’ s , and medical u ltrc m— onics) .
cost ing cm hout $2,10 1 i , The price is Some- s-c-re g iven in Eng lish , i - t i m e r s
so high that , priva t e- inves tmen t being in Czech , German , French , or Russian
unob t. ’in ah le , effort on m m national or wi t h  simu lt umm e e -e o e s t rum cs l a tion (very,
i n t e r n a t i o n a l  scale i c e. e s sentia l. very good l available.
lhere is no doubt in Kapit za ’s mind it was noticed that Soviet ultra-
that this will e v i - n m n m i c i l l y  materialize. sonics continues to bc- strong in thc-o-

Concerning elcp let i o n  of m i n e r a l  re- ret i c al a n d  basic experiment al re-
‘sources , Kapitza se-es no immediate- cri— se-m mrch , while scien t i s t s  in

~is and no insuperable difficulti e s . C ze - chos l ovaki m m , Poland , the Cc-i-man
Sik e - e s - e r v h m u l y el se he favors r - cv e. 1 ing li e - u u i i u m m t  1.. Republic and ot her s o c i a l -

) f  i t u o — p l m o r u m - - w h i  le - , i-vinc un g no shud— ist countries are more m d  m e d  C i
der of c i i  s l u m - - C e , he expresses  e-nthus 1- he concerned w i t h  appl icc i t ions and
ui sm fm) r syn th e - t mc food. Pol h u t  ion , technolo gical aspects. Here it wcm s
t ime , -.u-oms f r u c : m  his lofty va n tc mg e poim e t obviou s——this also came throug h im e
to pre - ’s - c u t  no sc u e m i t I fic d i ff1 cul t v  di scums — - ions I had wi th I m i s t . - c n
in cm closed cyclic system , Sui ve perhaps scicntists-—thcut techno logy in these
the long term dam m g e- r of climatic change , countries is much behind that of the
The bc - mi t b a l a n c e  i s  dc -I i c c mt e and shifts West , particularly the US• A g r e - i t
of ‘10 C would be of major impor tc mnu ce. ~lea 1 of ef fort appear s to he- going
Reliab le - calculations are difficult inn the ’ cons truction ct  electronic
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cm nd m ’ her m c i x  i l l u m  r> - e l e v  ices— — t h i n g s  1 8TH POL N i l  S m l [ .  Iii >tl CIIAS ICS CI iNl - l RhN CIu
s h u i c h  c u r e  r e c m d i  lv avcm i Im m hIe for ci f ew 

-

dol i cir — in the US. The p l a n n i n g  and  o r d a n i z a t i o n  f o r
Jud ging from the’ ci tte nueicm nc c - one the ‘e chnica l aspects of the 18’h

sum s led t o  suspec t that the ’ DUR cmnd Polish Solid >li-c hanics Conference ,
Poland are conce m i t r c m t i n g  mini t u l tr c m - e. o ni c in l~islc m - J m m w o r n i b  from 7-14 September ,
techn i ques in the ’ hi c -log i ca l mine ] ciu e oiic c m l were completed und e r the ausp ic e-s of
f i e l d  ; C c c - - lu c i s Iov cm ci seems to t end t o  — the i~ m i  I i sh Ac c m d e - i , c y  o f  Sc i eri c_

es , Inst i —

w a r d s  t e - c h n o l e ~m~ i c a l  t o p i c s  s u e-h i —  no u i - t u t e  of  F u n d c i i - m c - m i t ; u l l e c h n o l o g i c a l  R e —
e i e s t  ru e  t i y e  t e s t  i n g  01 h e a v v ’ — m i c h i n e r y  , search. Professor Dr. :e-mu em ru Mn u s s-as
indi e - t r i m i  goods , bui l d i n g  materials the’ ch a ir mu uc m n of the or g ani z in p commit-
(ce ment , roads), flow mind l i quid level t e e and Dr. >Ian ia A r e - i s :  s e r v e d  as
meter ’s. secr et uir y . !hc- sele -cted scientific

The papem - s nb -m t r u i c t e d  i n  the Confer- pcmpe r s w e r e  g r o u p e d  i n t o  2 1u categories .
c-ne -c Proceedi m g - u re-fl cc t t h e  same  t re-c m i . Two s m m i i  t c m n c o u s l v  sc i i d u l e d  s e s s i o n s
The s e - c t  i o n  on b u m s i c  r e s e c i r c h  l i s t s  I - i  t o o k  p 1 c m - c  e a c h  h a l f  d . in sepc irc ite -
con tributions by Soviet authors ; 11 of l ec ture rooms. I n  c u d d i t i o n , t h e r e ,
these p a p e r s d emm l x i  tI e various aspect s were 13 invited scholars e - c m c h  of whom
of re - l c v e c m t i o n  p r u m i esses  and  c u l ) s o r 1 e t  i o n  p r e s e n t e d  h o u r - l o n g  l e c t c m  es .  Two
or w i t h  f u r u d c u m e - n t c i l q u e s t  i o n s  r e l e t  m m ]  i n v i t e d  l e c t u r e s  w e r e ’  d e l i v e r e d  e c m c l m
t o  m o l e - c c i l m r  c m c c u u i — - t  i c s  fl r m the e u t h c r  day , e x c e p t  I m u r  the l a s t  d mi y  when  o n l y
hand , i - r e l y  2 p a p e r s  l i s t e d  i n  the 33— one - was  p r e s e n t e d .
1m ci pe r se-ction on a p p l i c a t i o n s  a r e  au- The techni c cm i p l a n r e i ru c~ and o r g a n u i -
t h o r - d  by S o v i e t  m m c c ’u s t i c i a n s .  z c i t i o n  w e r e  s c i t i s f a c t o r > - , a l t h o t u g h

S e u t i c e c m l ’ l y c m h s e n t  i s er e  p a p e r s  on t h e r e  w e r e  some l i c u e ; m u m g e  p r o b l e m s
ultrasonics in communication a n d  s i g n c c u l ( a b o u t  2 0 %  of  t h e  t c e l k s  w e r e  g R e - n
p rocess m e g .  A tr e ci t i’uc-nt of these’ top ics in the Pol ish or Russian l ce ru c u mu e)
would perIm cmp s be closely tied to the c m mc l there was very l i t t l e  in t’ -
a e ’ c m i l c i h i l i t y  of  somewhat advanced of  a d v a n c e  p r o g r a m  m c u c m t c - r i a l .  The mc -
a p p a r a t m u ’ s - - c i m u d t h e  l a s t  does n o t  seem comnimodations and services , w h i c h  w e r e
to he heavily endowed with computer s . entrusted to “SPORTS-TOURIST , ’ were
The few poc~ i - t calculators in evidenc e regrettably vm -ry d i s c u g r e e a b l e .  P a r - -
w e r e -  made i n c  Japan . ticipants from Ice -stern nc et i ons s e - r e

-\ttendance at the Conference s u m s required to pay hi g h e r  fees than t lii m,c e
generall y good desp ite the fact th a t c it tending from the List , and the v-in-

i c e  i n o m d i n c m t e l y  I c u r g e  n u m b e r  of  dd e- clv of currency exchange proc c-de-res
gate from P a s t e r n  E u r e m i m e  fme il ed to a p -  ( i m i c l u d i n g  t h e  b l a c k  m a r k e t )  wa s con-
pear. This caused massive- on-the-spot feusi n g mi nd often costly. Even cifter
rearrangements of t h e  program and cml- ‘meeting the inflated costs ic-vied by
l u ’ w e’ c] amp l e time for frank and p r o b i n g  Sim o rts — Tou n ist , the facilities , food
discussions. The resc-cerchers from so- mind ‘serv ices were not up to this par-
ci al ist countries seemed highl y m o n i -  tic e pant ’s expect~uti o n.
vc ut e d , knowledge-cubIc , mmc d f c mi r l y well In sp ite- of the S p o r t s_ T o u r i st
up - to—d at e. The-v seemed genuinel y in- “ord e- cm l ,“ the technical aspect and
te -rested in the p a p e r s  g iven by t h e i r  n m c~ i m i ’c-rchanges with othe— r partici-
colleagues from the Wc-s t - m d  C -  welcom e H ut S was most p leasing. There were
any contact with the’m . (W.C. Mcuyer , partici pants from some 19 c uic mtries
l i e - p t .  o f P h y s i c s , Georgetown I I . ,  Wash cia follows : t i m e ’  overwhelming mm j orit v
Wa shingt ce r- , D.C.) (163) from Po l cm cud; 1 - 1 2  from the US ,

USS R , We st Germany , and l t d  ; cunJ

IONPL. REPORTS ] 
~~u e ~~~~~~~em~~~~~~ 

.1 flUflibe 

~~~~ ~~~~~ e ,
Turk . . -> , I n d i a , a r id lust c c m l i a .  i\ l u s t

See time hack of thi s issue of part icipant ’ s’ names and the - i t mid- -
for a list of current ab- dres ses s-as not provided .
-u tract s , mind how to obtain It 5d m- somewhat surprising to note
the reports a resu rge n ce of intere st in finite-

difference methods. h i ghl y si nifi-
c am i t com m t r ibut ions we -re presented b>
Dr. T. L is z k cu and h> Dr. 1. Orkis:
([‘ol i techn ika Krcm koss ka ul ( c i  r —  : c i u —  l u
24 , I n s t y t u t  > 1 - 1 ) .  The procedures
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desc ribe d in t h e i r  T i l e r - u  e n t i t l e d  i~me -t h od s which reprc sc c u t  c m l  ‘ er n ; i t i c e - s
‘‘\ pp l - ti on of F u n u t - — l lj ff er encm - ‘l u-n h— to tine f i r u u t e — c - l e - m e n t  iru- tho d . Dis-
od t o  N orm— I. u r i c - m r  r i - i - I ems of  So I i d M e - - cuss ions s i t  ir i i i  t i c i p d mm e t S pen Cci m i  r ig
c b c c m n m i c  - ‘‘ and ‘‘ -3 \ l i i u f i e d  F i n i t e ~ to  t h i s  c u h m r - e r v a r  i— m e i m m d i c a t e i  a grow-
D i f f e r e n c e - c  M e t h o d  c m  ~h e cu -\n b u  t r u e -  l u g  c o n c e r n  ab o u t  i n u c i c c i u r a c i e ’ s  and
\h - s h in Pr oFIt -ic c — - o l  ‘t e - c h a n i c s ” a h i p e - c e r e d  c - r u i n s  which occur when finite-element
t e e  hav e grea t advantages over f i n i n e -  n i etl ec u d s are- applied to certain prob-
e’ I emen t me- thods . l i e  e atm t h o r s  m i t  i l l : ~- ul li- ms • m i n t  hermo rc- , f i n i t e — e l e m e n t
rime cir hi r um rv u mn d eve-mi i r r e - g m m l c m r m e s h  n i e - t i u m m d s  r e q u i r e  l a r g e  ccmmpu ’ er cci pa—
s-hi ch sum -u g e n e r a ’  e d nu t mm cm t j c - cm I I> - b ci t>’ cund l e n g t h > -  co rru p t t e r  t i m e  i n
d i g i t  c i l  c o n ip u t c i  i m r c  . They were cib 1 e- t he s tuu el i ecu of pr. m c t i c m l  p r o h l  ems
t i m  e.l eS~ n b c -  t h e  t ’ - - u m n d a r y  c o n d i t i o n s  m a c u v  l i m e d  t i i e ’ s e  r e q u u i n c - c c c  -cct s t -- ~~- co stl y .
min i cmm e m n - u  t r u e r -v s h m j - e - cl h o u m m c l c i r v  cund .3 gre-at man e - of t i - ic elks we~-
rm ui ke - u b c - u  u - c c - s i u  c m m n e g c - ’ s t i u i  f i r  i n —  h i g h l y  t h e o r m - t  i c c m l in  numt ii r e- , espe--
cr e u s m c u g t he c m c c u r a c v  in c mni -cus of high c i c u l l y  t h ur - c- i c m t r i h u t c d  F>- Poli sh
s r u - c s  grad i u cc t s , i nhomogemeei ic - s , p cur t ic i p c i m m t s . Once paper prc -s i -nt ed
e t c .  \ t  the - s cmmc -  l e -v c- l of c m c c c u r c m c v , e x i s t e n c e  and u n i elu e n e s s  t h e o r e m ’ s

c m - ; - - mred t o  Iin i te— e- l emccent ‘set m i s , f o r  c e r ta i n  p r op osed genecral ized
- m se - C 0 m i l ui .m t ions wi t  F a smci 11 -n nuem— sol ui t ions i n c  t h e  l I n e - d i r t h e o r y  of
leer oc ut i l cmi m c cu ’ s was  o h t c u i n c d .  P o s s e - r a t  e l c u s t  i e - i t v . A c e - t i m e r l i d i l u e r

In mmnoR m - r fin m te-difference a 1p l i - showed that by c - u e - a n s  of  t h e -  F o u r i e r
c a t  i on , m o e - - e r i e - a l  c a l c u l a t i o n s  w e r e  i n t e g r a l  t r c i c m s f m r m r r , i t  s-as p o s s i b l e -
mm m dc mu sing skewed elements on problems to reduce the l m i u l  integral c - c m m m t i o n
at plc m n e c u t  re-sc . Al gol programs we’re in time c um i j m le d theory of cont i uiremcr ~c
at i i i  eel re - c c  u l  t i ng i n  s i gn i Ii ccunt scm~’ - m e c h u u  ci i cx  - - ci F redho inn integral of
m u g s  in comnI)u~ er S t o rc i ge- when compcir ed the e- II kind . A par ticularly in tere’st-
to the finite-element ~c e - t l c o ~l . ing p cmper presented the’ continuum

Se-v e-ra l ot l e e r  n u m c - r i c c m l m e - t h u d - - w e r e  i n  - I - d i m e n s i o n a l  s pa c e - t  ime m e - c o r d i n g
pr es ented in euurio us papers , name ly to the concepts of genera l r elativit y .
i n  studies of vibr a tion , heat conduc- S p e c i c m l e q i e m t i o n s  of motion were
tion , wave prop cm g c i t i on , st m h ’ i l i t v , pre sented in Fulerian coordinates.
el a s t i c i t y , p i c mt e r -  and shells , m cm i hio- One author presented me ne- t hucm d of an a l y -
mech anics. One in teresting a p b u r u c m c h  sis c mc m J inver sion 01 non -l inec i r con-
presen te d by l)rs. 1 . R r i l l cu , S. s tit e uti v e rheologica l operator ’s for
!ichardus and 1. Neun ethe y from cases of c ’ s-mb v i s c o e l i - t i c  nonlineari-
Br e tisla v a , Czechos lov c uk i a , dea l t wit h ties. S t i l l  another Polish author
tic c ie-d ependent problems by t m c m n u s f o r m  pres e -nut ed orthogonal pr u iection icceth-
c- e e - th od c- . In viscoe lcmsticity, the d i s- ods C m i  the solution of t h e  dynamic
t r l i c u t  ion i- f displacements mind lm it e-rnuu l boundary problem of ma c l ien —
t i r c m - - varies in time and is not equa l thermoelastic it y . -1 convergence theo-
or T u e I i m r t i o n a l  to the elastic cci —- ... rem scms also presented. Another
The- Se u l i u t  ion was , i m o w e ’v e r , h cm s e d on t h e o n m t  i c e l  p a p e r  was based on con-
the c ms soc ic mted e l a s t i c  proble ms in the s i d e r i t i o n s  of topolog ical theory
r e c m n n c r  i n  w t e u c i u  the L a p l a c e  t r a n s f m i r c i m  i n  “n e o c l a s s i c a l ’  t h e r m o d y n a m i c s .
w u s  p m - c - - u t - m e t e d . I h e  i n u v e r c e  t r c m u u - u  f o r m a -  There  we- re  very few e x p e r i m e n t c i l
ion of th u  problem is ver y compl icated paper s : u u c e h , of t i me r - c , most dealt wit h

li m i t  may he’ attc ii ned numerically. This the application of routine experimen-
leads to thu e c o l l o u - m n i o n  m e t b u n u l , then Cmii tech nmuques to specific problems ,
the fin a l  solut imu r m in thee form of An exce p t ion involved ci modific m m t ion
D u r i c h l e t  s en t - s .  l h i ’ — c — a u t h o r s , f r o m  t m i  the “hole d r i l l  ju g ’’ me thod for
t h e  I n s t  i t u t e  of C c u u u s t r u c t  i o n  m i n e d A r -  c m m u c m l e s j s  of r e s i d u a l  s t r e ’’s’- . i x c -p t
ch i l e - c  t or e , S l o v a I ~ \c cud e - i ’ m v of Sciences , for t i m e ’ mnu e th im d of “ccmu st i cs ,” no mod --
he - I m e d  genera l i:ed 1ou t e n t  icm l eneru - ’  c - m e  o p t i c c m l m e t h o d s  s- c- re ’  P r e s e n t e d .
m mm d ge - r u e - r u e  I i : eel vcm r i - e l i  omu - u I mime- t b m o l - , In  f o r m a  1 ~l ic-cuss ions wi th Eas tern
and in time i c mu i - c e ri .. cml solut ion , t h ey  I mur e m p e ’ cmn researchers ind i c m mted t h u t
cut i Ii m ed cm van ml i cu nmcm 1 fini te -—d I f l eremuc e - i t j c  s t i l l  cost Ic and di file-u It f i r
n e t  i - h , T h e - v  c l cmim c d that this proc e— their l u i t u m i r c u t i u r i e s  t m  obtain icisers
du re - m c c i >’ l i t -  ‘s u e - e m - - S  f u l l y a p p  l i e d  t m  am id  re t a t  ed opt i ecm 1 fume - ill t I es • In
- - t rim..- tiur es mc u i e- from I in emi r vi ‘eco- I as- mcumm > cuuse s , such fac ii it ies arc h e -u nu g
t i c  m a t e r i c m l s  with ag ing properties. p lanned .

It appc’cired si g nificuint that c t t h i s  Al l  in all , I felt that this Con-
con i c -r u- mi ce th e-re See - mim e - cl t i e  he a not ic e— fe- r e-nco served mi s an important medium

il I m- t rend in t i u -  u s e -  u t  m e m u u n i e r  ica I for  i n iou-mat ion exc h c m n uge - . The C m i l k s
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were general I> ’ cc-11 —pr er - e -o t e - el and repre. t h -  deposited alloy ii I r e ’ s  show cm 1:1
cc -ci t ed r u p o r t s  on hi gh—qual m ’s r- e-se ar (h. correspondence , thus simplifyin g the

t • Per l b m mc m n u e si an , Oakland U. , task of ohtc m i nin g the de s i r e d  ml b y
‘tie -hi p - un ) c o u ue - ’ si t ion. The best ( u n ~l - p - d )  n — t y p e

m a t e r u a l s  y i e l d e d  va l u e e -  of  I N P — N A )
eqi :u e 1 t m  • n O ! mjm c m l  cm r r m oh u I i ty
of T9hOi cm k v~~~s i a t  300 b Zinc

EDIN1IIIRGII m.A1 PM -\Rsi SIDE SYMPOSIIIt’I doping yielded p — t y p e -  l a v e n s  w i t h
______ - 

(Np -N D ) i n  the range lo u t C m i  ~.I0
i
~ cc-m ’;

Compound  c u c i m u e h m i ctors such as at l’i0~~ ccc ’ t i - i c mobility was
g i l l i m e m  arsenide presc’nt a tantalizing 100 cm 2 v~~ s ’. M inorit y cuerreer dif-
c u r e u m  of  re-c e- ire-h in ci c-ct ror eic d e v i c e  f u s i o n  l e n g t h  i c c e - c m ’ s u r e m c - n t s  showed
t e - c h e c i i l m e g v , T h e - j r  g recu t p o t e n t u u m l , for th ui t t i m e  m r r c m t e r i a l  s cm - u of device qual-
c x m m m p l e , en th ~,- realm of hu ller speed! it > , althoug h no d - v i c - c c  have vet been
f r e - p e e ’ c m c v  p erformance , rel a t i v e  to s i l i —  made.
con , has gone unrealized in many areas The structure and defect proper-
bc -cause of materials and proc - c- - u sing dif - ties of alloy films for hui - t ero - u t r uic -
f m e - melt c — . The 1 tm I nut c-m at i onc e 1 Sym— Cure u u i m i dl i c - ci t ions ru- c eived much i t t  c- n m
posium i-n Gallium Arsenide and Relate d tion. A stu d y of nuc leation processes
Compounds , he ld at the tin i vers u t y of for the g now t hu of an c u L t  ice ’  l i v e ’ r on
Ici i rehurgh on 2(b-22 Sept m ccii i, r , demon- an underlyin g lcm yer-— Ga 0 ,9 A l 0 1As ons c n i t e d  thu . it , i n sp i t e  o f real p r o g r e s s  Ga0 ~

y\l
~ ~~.\- - ——wa s describe - cl by M .R .

i n  - c t e n i c i l s , ch :e r u u c t e ’ r i z c m t i o n  a n d  d e —  Snuc i f l e t - z . (11cM Watson , Y o r k to w n
vice j-rocess i ng , t h e  t - ‘ t i  1 ful il l im u r m ? lie i Ft -u . The ceo i ye layer mn u r - t be
of the pr om ise remains some y e - m r s  dis - very thin (300 ~ or more -) uend h um v e
ta nt . N -v c-rthe less , m ime -b e i i i  time’ current a plam ear interface with the subs trcu ~es- i - n b  has i t s  own fascination in further- in or d er t i  a c h i e v e  h i g h  e f f i c i e n c y
ing i-er understanding of an intent-sting operuu t-ion. This nec e- ssitates a high
class of m aterial mend ce - u steps on time un i form de-m e sit y of nucleit ion sites .
pat c t - u ~ m rds cm viable device- technology. Substrates very near (100) or i e- i u t m t i o n
In t h i s  rev u e-s of t iu m - l ht ( Sy mpo sium , c e h i h i t  growth on terraces . For o n -
the three general a le -ace c i t e - c t  u m b o v e - -  e n t c i t i o r m  f u r t h e r  f rm e c cu (100), meniscus
materials preparution , ch m rcicter e: at eon , l ine e ’ s left by previous solutions serve
and device proce~ sing mind performance-- for nucleation. Research on crystal
w i l l  serve ces a framework within which de fects i n  S-layer GaAs/ CaAIA s T I’E
the re; - i t s  of new u- c-search wil l  he de- (li quid pha se ’ epitaxy) hc-terostruc-
seri F - , A b u t  SO papers were pre- tures sum s described by G.R . Wium elhouse
cc e ’nt t- d; because of space limitations (same affilicmtion). Theese ‘st ric ture -s
n u t  mill of these cci n he referred to spe- dc-grade rapidly when the defect den-
c i f u ~~u elly . The Proceedings of the Sym- s it>- u t  t e m o  high. Optical mind TEM
Imos ium e~u 1 I  he published in the l i e t i -  (transmission electron m m c r o s cm p v )
tc e t c -  of b’ h >- su cs Conference Series (No, data showed thc et the d e f e c t ’ s  are caused
33A1 . In f , -r mu et ion ecu n he obtained from: b’~’ inclusions incorpora t ed during
‘-In . - - . lia r- k ins , The I n s t  u t u e  of Ph> s ics grow thu anti -t di  St i u u y t  t i e s  of de iTe -m.r t
Pu b l i s h i n g  Division , Techno House , cl uster were ob sc -n e e- J , each c l u s t e r
Redc liffe Way, Bri s t o l BXI t N X , Gr -c m t having dis l ocatim u ns wit h Burgers vec-
It rit in. tors totalling zero. The identit y

‘le t  en u a I s  g r e  i i i  I l l  ci n i l  r c lue ted P rob— of the inc I tided mate r ic e I could not
i c-ms were discussed in numerous papers , be determine d , although Auger sp ec t r o c~-
h i t  be emp h u e — i s  . i h o u u t  e q u a l l y c i i v i c i e d  h e —  c opy  n v i i c a l l v  rev e cu ls carbon p a rticles

se - ore  e rn a r v  alloys and hi n a n  com~ i n c o r p o ra t  e-d i rut o S i m i  1 cm n ‘s t ruuctures.
pounds. In the first group , C .1’. Andre In fact , c m m r h o n  o f t  en see-ms to a;m h e ce r
e i c ’ . ( L . i l i u  c i t  i i i  re - d ‘F l e e t  r o n i qu e  Ct  when h i g h t e m p e m m u t  t i re ’  processing I
de Ph y’u u ~iu e A p p l m q m u ~ e- , l. imei l— Rr eva n n c- -- ) requir c’d , m end in - si gni f icuem me e may
pres ented a descrip t ion of the use - of not e ,  t b e- f u l l e -  d m j i ~ur cc u ci t e d .  W h i l e
the m-ue- ta l —ci lk I hydride proc ess as arm it mcm v not he m m  i t s e l f  e - l c ’ c t r i c c m l l v
n u l t - r n u c m t  iv e - means of produc i neg m e t  ive , it appame - nt I>’ prodcu c es struc—
( jAr / Gu e -1 l -\ u ho t er e m ’- t  ru e - tun e - s . A GumA s tur~i l  t - f t m - c  ts ~r imc h in t emr n affec t

m m t m s t r e  m e  a s exposed to an atmosphere ot li c- r propert it ’ s. I t - u source could
contain ing tn imethy l g all i uei c u , t r imet lm y l be m - it }ee r the substrate- h u l k  or stir-
ce l u m i n i u m  a n d  cm rsine at 700 C. The r e l a -  r c i u n d i n g  m u m e t e r i m i s  in t l  atmosphere.
l iv e amou nts of Al in the vapo r and in In addition there was discussion liv
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C. Se - hi 11cr (bihoratoir e d’I le ctronuqnu e ‘ i ( m i n t - u - . ‘~R t i  i s  e~~-mp l  i fic d by -i s t u d >
et d C  Physi que A pp l i q i u~- u - , l i r m e i l  of  Sun l i c e  - l e ~~r a d u e t  u i - ru of se-mi —
Rrev uunne-s) of the effe C ot ca n n e l i -vt -d i n s c i l e t  ime e ( P e \ s  e u l t s t r u i t e s  s l i c e - t m  oc—
s t r e in s i n  g rc u d e- d p s c ’ m u h o — h i m m e r v  11 i — V  cur ~l u e r u n g  I i’! g r o w t h .  l hc- gro w -tb
h et , - c - s t r u u c t umn , - s due t l e t t  ice m as i ci c e t c h . c y cl e - sca c -e a n m c m l u t e - i t m ’ s  h e a t i n g  ci b ’ce re
‘l i ~~~t i t  l o c e t  ions nm’cc m m c u ~ much 01 the [ r — m l m i m e - J s~ u 1 - - - t i m t e -  t o  740 C f o r  100
st i . e  in; the- r e m a  in u n g  - m t  c - m u  me l is m i  li m it Cs. Pl i o t  o l i n - m i  nec - sc  c - n e c -  s~’ec ’ ra
elas ti c .  t a k e n  before — end m i t e r  t h i s t u e - e t m e n t

~n the suib t c o t o f  p r d -j i - m r c u e c :  hin u i ri h e r e  c p u red and t Ice di ft c - r e-r ices
c-c e C c- u u a i s , paper — we re pre’s cmt eel u ui i c 1  e n  c~l C m  th e i cc uimu i 1c m ’ ioie of cc c rhon
tri P , g u e ~~h , and GaP. Pro g ress in lb’L atom s and A— vacancies c i t  the- surface
gr ms th of InP has bee n ; e e b u ie - v -d thno c ig li d u r i n g  a nn u -c u l ing. R e — n  l a m  ion of good
C te e ’ u se  o f  l o n g  n i e l t  m n e d  p r c ’ — - ; - i t a x i c e l s c e n t  c o t -  e - h c e r c m c t e n i s t i c s  w a - u  c i e h i e v e d
b u d — h ’ n r i c k c’ ’ al. , L i - i n c - i l ;  } he - ce n \- ~-t ~cv c c j u u ’ s u u n e  to cm m u m  liquid icuelt.

N R L ~~. Mob e l i t  ic-s mt 77 K of mi m i - i t  An c-leg m i t  u e j e p l i  I c o n  of  p hoto—
cm v~~

1 s~~
1 were ob taine d , s t i l l  c a p a c i t e n u e c -  sim ee tr oscopy to the ~ t u  I

w e l l  below the best c- c m l u cs oh -ue rve u j of d c - c - ;  t r a p s  i r e  Ini’ mm c cl Pmm -\ ’- was
ar e samples p n u o~cc by V I M  (c - a r m ’ i pm se de’’- c n - i led i v -\ . ‘- . W hi t c’ ‘ a . ( R o v e I
ep i t u i x v ) .  A r e c e n t  i n t e r e s t i n g  t e c h —  S i g n e l s  e n d  R a d a r  I ~tu ehl ishme -nt , Great
n i q u e  i — u  e x i i~~ u r e  o f  t h e  s u b s t r a t e  to \ tce l v e r i c , I i ) .  Th i s  t c c h n i i~~m e e -  i s  c u m p u u h l e
e li quid melt of the’ metcm l constituent of de tec t ing both mum u oe itv mnd m i n o r i t y
for a Sl c u’n t t i m m -  j u s t  p r i o r  to e p i tu e x i m i l t r a p s  fu rther thc m n ab out 0.3 eV from

n - ~ tbc This tre m mtmem e t r e - c l o v e - s  th e - e - i t b u e n  hand ed ge’ in ma t e-n i - e l  cont-min-
o x i d e  s k i n  en d has pr e yed be -nec - l i e - c a l  m e g  fewe r t hc m mi 10 i 6  c :ir nier - - cc - —

for b i u t h  In mind Ga compoum ids. It is - The r e l c m t cu o t ~ v m m r u m i —  d e f e c t  ~; - u - c i c s
t h u i c u g h t  t h a t  an o x i d e  s k i n  on tbue grow— C d  g r o w n i d  c- o n i d u t i o n s , !d e m t  tre a t- - i ts ,
ing e p i t m u c i l  layer i t — e l f  might he in C h suh~ t rat e chara 4te ri s t imit e sci s
re sponsible for l i m i t i n g  p ti r i t - - in the clemons tru eted. In e d d i t i o t  to these
l b ’ i .  l n P  by p r e y - c u t  m u g  v u m l a t i l u z a t  i o n  u u n d  o t h e r  i ; ; l i c c e t  i o n —  of  i hcot i — c e c i t e d
of f o r t -  i one a t  oms c i t  c - i  evc i  t e d  t e ’ c - u ; m e  r e  - 1 m i n i  i n e - s c o n c e  and  c a p a c i t a n c e , t
t u r e s .  u ) t h c - r  w o r k  by B e n z  a t  al. ( U .  r e I a t i ~~c - l v  s i m p l e  o p t i c a l  c h a r a c t e n i -
S t u a t  C u :  .m n t on GaSb , both Vl ’i m e d  II’! , - m t ion experiment w e- r e  dc sc r  i bed
y i e l d - h  minimum car n ie - r densities m i  ore c (‘- h . Taji nim e and 1. I i : u b c i , Elec-
i S \~~N nm } j u u — - t below 2 . l O 1~ cm n ~~~. D o p e i i g t r o t e c h n u - - c ml  l c i f o m r e t u r y ,  I~~k - , l i g h t
s-u th i~e and Si w a s  studied; these im- I r im ci Xe- source sums foe-use -el on tb -
puritie - s act as uucceptors with binding polished face of a PceP cry stal and

n e r u t i e s of 1 0 . 0  and 1 2 . 5  c~u u-V respec — Clue r adia m ion s c a t  t c - - re- I m m  900 wi thin
ti c - e li - , e r de termined by i bi t olu min es_ th e samp l e- s u m s ohsea-ve-d in mmmc op tical
cence measure-c -me rit s cit 2 K . F im ec i ll ~- , microscope. Two distinct t e e - - of
s o l uhility mea su rement- c were- described - - m tt cn ing pattern were I mmure d , which
by II . Benu -~~m n g c t  aZ . (Technical U . ,  were r e l a t e l  t i  i m p u r i t y  p r e c i p i t a t e s ,
Aachen) on the - S n c - P m — P - S i  quaternary either isolated or cm — socimted with
S y - te rn , v i a  the  g r i s t l e  of GaP layers dus i occ i tions . The l a t t e r  give - s rise
from cm Sri-rich melt on Si substrates , t m  a l u n u e- p a t t e r n ;  li c e ’ former i-i char-
I t s um s oh- c -rved that ( I ll) —orient c- el c u e - t e n  i e~l mu cm ‘‘e- loud pat t t u n e ’’ and
Si yielded by fum r the best morp hology occurs in regions which mere re i u i tiv e- l v
of t h e  layers , dis location-free. En the second (K.

A cm und ue r of p a p e r s  f r o m  n b c ’  ‘‘ Mme t er i — La it hwct it e at al . , i i . Reading, UK)
a l s , ” “ Deep l e v e l s , ” and “ P h y s i c - u ” ses- abs orption in the spectral range
sions of the meeting might well be clas- 40-1000 cm ’ due- to defect- - (Si~ *,sifi e d under the heading “ i u i te r i c m l - u  Si AS , Bc5, BA5 , C~~~; i.e., S i on mu
(;humr. m cte n iza t ion. ” These- papers dcu m l t  Ga site - , et c. ) and b e - e l  mode- -c w a s
w i t h  various methods su-:h ci’ - ph o tolu m i- observe- cl in el ectron-irradiate l (2 ‘-1e V )
n(~~cenc (r , p l u m  m e - m I m e  I t i u m e  e , LSR (d cc— Si  —doped  GaAs .
t~~on --p i n resonance ), charg - tr mm n sj mort , Still another technique ut i l i z i n g
mend u ; i t i c c m i s ca ttering and absorption optic a l excitation Is photo-sensitive
to r C l u e -  determination of materii ls ISR , in which the charge stat c-s of
proper t ies . Techn i ques m u sing optical paramagnetic defect species can be
e x c i t e  t i o n  a p p e a r  t o  he f avo red  h c - c u u m u ’ - t-  a l t  ered v i c e  pho ton -  i ndua ceei charge
of t h e i r  hi g h energy and s j u c m t i a l  reso- excle~auu g - . The atomic confi g u r a t i o n
lu t ion cap ahi litie ~ and because , i ’ m  and s i m e -  o t  cm d eft - c t -u trong h a f f e c t
some c a s e s , they are c o a u t a c t — l c s s .  its resonance char m m c t u ’risti c s and
The use of pho t o lum m n in e sc e nce (11 .11 . thus are capab le  of be ing  d e t e r m i n e d .
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Two I - a b m e ~- r s  i mt i l i :ini g t l e m s  tt ’cle ie ique on m u m  c-nt p — t e e  m t e n i a l  is only
w e - r e  pre -sent ed , concerre i ng h r  i o n s  i n  I urn h s-hi Ic  t h e ’  - m u m  i n  c i t  t m e  K on
‘ce ’ n u u — i n - c i u l a t i m e g (PeAs (1 .1 . K r c-hs  m e n d  n — t v b u e ’  is 20 u r n  h ’. 0.1 . Stir l and
C.: . -tauss . \RI) m n d m i t  i~~c u t -  defects (Plesse-y Co., Tmuwcc ’-c ter , UK) re-
i n  Lal - 

- k’a utc-c ; ec c c a n n e l  - J . S c t m n c ’ i I e n , c - i a m u n e d  c m i i  \/h c-l chant , used by in—
Inst i tut flu .- cnge w m m c l t  e le s t  k o r p - r -  ve’ s C i  g u m t o r s  for i t s  cmh i i i  t y to del m c —

i i i  s i k , Ir e  ~l u r p )  . l i n e  li v , i n n  t lie- ci Ce d i slo e- at l um n i  l in u s ari d correlated
r e m  l int of  c h a r g e ’  t r a n s p o r t  me ue s c i r m - i - u c - r u t  s t h e -  r e s u l t  -u w e  t h 1  Ti \1 stu dies. The
w e r e -  p m b c - r s  c o n c e r n e d  w i t h  the’ me t-eel ‘‘s—p c t — ’’ usu a ll y  —eu - n e  s c -r i- id e-mi t i l i e d
f o r  cm 2 - h u m i d  mode l  ana lys us h r  u i - C  e i c  with p re-c ip it ci t e-s near dis I m c c i  t ions.
Gi A IA—c (K. g u m e k o  . ‘ a?., So m e y , B.J . Scaly ut a?. (lb . Surrey , EJK)
~ L m lm u i t r u u b  and the inc orpormi t ion of ci- im pl c e neted 2 x 10 i e Sn i o n e s per  cm 2
ic - ct dim e m a  c o m p e n s m u t i o n  and i c - ; u u u i  Cv at 300 ke\’ mind 20(1 C and  deduced an
f l ucm u ui C ion ic in the analy s us of meet i vuet ion energy for the s u b s e q u ent
S h u b n i h u y — he- — l lmua s osci I lc u t io m e c in h ;ceA s anneal iaeg m S 0. 7 e\ , cone epcu red w i t h
( ‘ k . Ru i~ cmm ond .1., ~~~~~~ d’ b t i l d e - i ’  I e-V p r c - v i o u u --ly found for Te- mined Se
d ’ I l e e t u u c i i que des Solid c-s , Montpe l lie n) . in GcuA s . They also fin d 2 reg ions

I P e p e r —  on dcv u c e -  p e r f o r m a n c e , p r o -  of  d a m a g e - — m m  s h a l l o w  one p r e d i c t e - d
~-css im e c , and reliabilit y comprised the by standard ion-pene -tration theory
thi id segment of the S y c ’u p o s i u m . On and a deeper one which c m c c o u n t s  f o r
the subject of Gm -\ —- FITs (field—effect 1% of the e l e - ctri cr m l act i v j t e - .
tr m n s i s t o r s ) ,  the performance of 2 An area of c e c i r - n e t i n t e - r e - - u t  to
sp e cifm d evices w-ces repor ted . Once bo th device amid basic rese-a u-c hers
( P .S .  B u t l i n  e -’ al. , Ple- sse-v Co., is the att c-:c ~i t to produce u l e ’ V I c e —
l w c e - —c t e m  , iK ) is a m cc i  rrow—band amp l i - c~uc e 1 i t i  M e l S ( cc - c -ta 1 — m c i  id e— semiconductor)
fier it 8 Gil: with ci 2.2—dR noi se- f i g -  s t r u c t u u r ’ s  on (Pe c-u s u s i n g  n a t i v e  o x i d e s .
un - c m ind 7-dR gain , which emp loys man A description of progress in cmsSesS -
n- uec t i v e  I cever sandwiched between n~ ing the effects of annealing and other

- i r u e c t i n g  and hi gh res i s t i v i t y  buffer processing steps on u enodica llv- grown
layers. The other (B .S. Hewitt et oxides sum s g i v e n  by B. Wei ss e t  at,
at. , Bell l abor me tor ic-s , ~luirr cm v Iii 1 1 )  , (U. Ne -semi s t i e  upon Tyne , UK d FITs
which mis o required c m b u f f e r  l c i v - r  for made with these oxides e- . e h i b i t  rea-

d timum pt- n feurmance , had a noise figure sonable mohilities , ty p i e m m i l y
c c h .6 dli and umssoc e ated g a m e  of Il dli 2000 -31 ) 011  cm 7 v m s , but reluetivel y

m t  6 C}I~~. Inves tigations into GaAs low values of the trans c onductmru e -e .
11.1 r e l ia h i l i t y  by long- term and ace -el- The guet e- voltage thus does not appear
i -r ue t ed t e - u t i n g  were described (D.A . fully effec tive in opening a channel ,
‘t t d i t t  and 1 , A . Turner , Plessey Co., implying a low elec t ron dens i n ’s .
Towce ster , U K ) , the dominant failure The final sessions of th e- S v cu i i-c ium
mode h i e i n g  me t a l  mi gra tion of the ohmic dealt wit b e subjects in ob i t o -
c on tect s. An acti e- uetion energy of electronics , primaril y Lb 1)-c (light-

1 c-V w a s  cci  1 crc ! meted from t lee- dci t m m • cmi t t i ng diodes) . (tue pape- r I -\ • K .
The u m  e of 0.2 ~ie-V proton bombar i n r i e - n it \tabb itt et at., Plessev Co., Towce ’ceter ,
h’s J .l) .  S l e e L b u t  et - ct . (Po : u t O f f i c e  U K )  d e - s c r i b e d  work  on s m z u l l  c i rca
Research (c -rit e n , Mart  b e - s h a m  H e a t h , UK ) 50 p m) h i gh r ad iance , l a rge  b a n d w i d t h
to isolate microwave devices by m m dc cc - l i Ds for fiber optics applic ation s ,
ing high resi st i v i t - m - regions in both fabricated from GaAs and GaInAs. The
n- anJ p-type Cu cA ’- , using doses well latter ma t e r i a l  mig h t allow for greater
be low t h e  a m o r p h e t u : u u t i o n  range , a n d  f i b e r  l i n k  l e m i g t h s , s i n c e  the fiber
of cathodo —l um ine scm - ,ert~ ~~~~ l ) m r v i c l s c c n  a t t e m e u u c e t  ion and dispersion are lower
and A .W . V m c idycm , U. ~b u e n u e - l u e - s t e r )  to m e-as- at 1.06 than at 0.9 pm wave-length.
mine device op e ruti r u g temperatures with M cenu c- of the papers se-re concerned
high spati a l resolution , were dis cm c-us ed. w i t h f a i l u r e -  modes of LLI ) s , and means
Several papers also d e - u m l i  w i t h  e - t c h ’ s  were discussed for increa sing relia-
for specific app l i e - m i mions and with an- b i l i t  and  lifetime of these devices.
nea ling and t h u  diffusion of impurities. The Symposium demonstrated that
P. D. G r e e n e -  ( S t u c u h a r d  k’l e c o m n e u n i c u m t i o n  progress  toward  the realization of
Lahoram u i e s  , h l c m n low , U K )  p r e s e c u t  ed me w i d e  range of d e v i c e s  bmmsed  on tP u -~s
a description of preferential diss olu- and related compounds has been steady ,
tion of n-GaAs in an aqueous !c (IIJ ) if u nsp t - c t acu l a r .  Much work rema i ns
sol ution und er strong illumination-- to be  done , even in the successful
pho mmuchemi e -mil d i - c s o l u t m m i n m . The etta c k fields of lb - Ifs are d microwave FITs ,
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c rud much of this w i l l  need t i  b con- progre ss in c -e el of the many areas
c e - u -n e d  s i  t h  r i u m t e r i : m l s  g r o w t h  a r id  c h m i r a c —  o f  s p e - u  i c e l izat ion which ire being

er i : u u  t ion , mu ne d w i  t I e  m e t h o d s  a n d  m e n e se  - ci l 1P 1 i ed m o the marine g u m s  t curb i ne
I c e-ne -es of proces sinim : . (R. Kaplan , N R I  , proh ienu . Khe- n e v u m l u c u t u n u g t h e -  r e s u l t;

c u r r e m e t l v  on l e c u v e  m m  t h e  C l a r e n d o n  L u m b  - f rom d i  i fe-remi t luihorat or i es , o v e r a l l
m ru u t o r e- , U. (1xfor’d) p rogue- -e s is difficult to determine.

i on exanjul m - , i n  c c - e t a ] ]  urg>- , a w i d e
v;i r i c t y of cm I 1 oys ire’ lee - i ng I e- -

~ C ed
in se- v r- ruu l t y p e s  of burner rig which

; \ - ~ T U R R I N I  M A T E RI A L S  IN A MA RIN I : attem pt to s imu l a t: turbine operatin g
T V T RONM l~ T c o n d i m  i o n s .  I n  t i m e  past , p u n  b c u m l 5  too

mm u be con cern s- r i -- g iven to quaru t it:etive
The Thir d Conference one Gas Tuur h i n u e diff erences. After this Conference ,

Mu e terici l s i n  a k b c m r i u e e  E n v i  r on n i e-n t  was the general consensus sum s that durin g
h e l l  in I nec land at the- Universit y of t h e  last 2 year s , there has been more
l a t h , 20-~~3 September l 9Tb. I b i s  Con- agreeme re t on te’ sting r esu1 t~ and car-
I e’re’nce W u m s o l n e t l y  s p o n s o r e d  by the re u sion inn e- ch an is un us. Alth ough this is
U S \ ue v a l Shi p 1 m eg ime e er ing Center encouru i g i cug , the fact remains that
( i f y c e t  m~~v i  l i e , MI)) and time UK Shi p Depart - gas turbine propul sion unit s on ships
r u e - n t  u t  b t c u t h .  The general purpose was s t i l l  require relatively frequent end
to p re-e’ re t current progress relating costly m ruintenanc e .
to the complex in t e r d i s c i p linar y problem M e - c t of t he ul ce i cu ce g c to  m a r i n e  g a s
of e x t e n d i n g  t h e  m I m e - m a t i n g  l i f e  of  g ce s t u r b i n e s  i s  u l t m i u e t e l y  linked to aero-
turbines at semi . (nIh the US umu ud UK sols ( s m - c e  salt , continental dust and
Navies a r e  p a r t i c r u l u i r l y i n t c ’ r e s t e d  i n  o t h e r  a t m o s p h e r i c  p a r t i c u l a t e s )  w h i c h
this subject sinc e — aero-de r-ived gas tiur- cause compressor fouling and corrosion-
l i ne c - - ;  will power many of the light- and or erosion of turbine components . tin-
in termediate-weight shi p s in future less both tine in e t ceke of marine aee-o-
flee ts. sols and the presence of c e r t :m i n  im-

Attendance m t this meeting was re- puritie - s in the fuel can be appropri-
stricted to gove -rnu i ’ u < - n mt defense- agencies ate ly reduced , hig h - t e-r u~ue- r uuture (above
uund their contr u m e tors actively involved approx. 800 C) corrosion of m e -C ; el l ic
ire m i s  turbine rnat c ’ria ls re se -curc h. Of gas teirbine componeme ts will continue
the 138 reg istered b mu mrtic i pcem e ts , only to occur. It is expec t e d  thcm t ceramic
appro-ei mat ’ly 30% we-re from the US. coatings cmnd ceramic turhi m ee blades
There were 45 invited pum pe r - s biresented w i l l  eventually solve much of the cor-
in differ e-n u t sessions mi ve - r cm 3-dc my rosion problem. However , the intake
p e r i o d .  The session top ics se-re as fol- of aerosols m u s t  still he co n trolled
l ess: Service Irsperien ce in the Mcirinc t e e  the extent that appreciable salt
nmviron nce nt ; A i r  and i- mu d F i l t n u c m  ion deposition does not occur inside the

and Inhibi t ion of Corrosion by Fuel Ad- turbine. A future goal is to ra i -e
di n iv e- s ; Testing and l vce luation of Ma- the maximum operating temperature from
C e r e a l s  and C o a t i : u  C t - r a m u m - - f or  Pms 1100° t i  1370°C , the -re-i cy reali:ing
T u r b i n e s ; P m -  r u u i u e t n u n Me chcunisms ; M a n e -  a 40% increase in efficiency. Again ,
ri r m l s and Coatings Developments; b-mi h ri - ceramic components mtezm y play a si gnifi -
cation Techn iquim ’s . A general disc u ssion cant pcmrt in achieving this goal.
and l i s t ening panel report concluded There are tentative p lans to con-
the - Conference. uu 1 , t j o n c u j v i s i t s  to sev- vcne cm nother US/UK gas turbine confer-
er:m l if rit i sh gas turbine- umeanufactuere - r - - ence in the northeastern US within
um nd m at c -r i ui i s research g i - u u m m j m -  w e r e cul so the next 18 months. (F.K. Lepp le ,
or g u i nu u u-ed for non—t IN ,u u e rt i c i m n i t s  during Nc u vmm l Resu- m r e - h Laboratory . Washington ,
the following we -u -k, Sunce complete pa- DC)
per -c w u l l  he published in the Conference
Proceedings e’u m r l y  in 1977 , only the gen- 

~~ ~~era ] cm - pee -Cs of C lue’ m:m m-e t ing w i l l  be com-
mented on he-re. (Contact Mr . John  K .
Fa i rbank s Naval Ship lingin ee rin g Ce- meter See the back of this issue
( 6 l 4 6H ) , b i t  t svi lie , MD 20782 or Mr. for a li s t of current ab-
Len Wor t Icy , Minis try of Defence , Bath e , stracts , and how to ob tain
ing iand , BA - AY , for copi e-s .J the reports.

The true - cu u cess of th i s  mee ting
m ci - c t bet- eval muited cms e summat ion of

554

— 
—,--. - - - -  - - -—_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ---- --



11 5 i - 3 0 - l .’

c c - -~ ‘~( -; i i  - - C ‘tM ‘t \TLP \l : he set , ~~i t  be Sec vice- lu i ej u et in g i t
b i ~~~

I
~~ \T - 

i ti r o uc eh e M c m r~~l l m e , is e c r e i l a b l e -  i t
I 350 d i  r e- e : t  Iv I cu he Fu I c r -  r F e -  - c- c

-m re - ce - c ut ~i e i ~~ii f of  ‘ ( m e I n c t i t u u t : -  I n s t  i t  u t  L t d . ,  S t o k e  Poges , Sl o u ~- i ,
uii t l I e ~~~~j m _ s in l o n d o n  on i n f n r m m m t ion kiic ~~s.  SI J c i , I lk . (.1 . 11. Seb m u l t r um nu c
a rid t i m e  i 0 c c —  It cal sc i - c  is ’ • b ee
I oiti er P - - ec u r c  Ii Inst i - c u t c ~~ ~~ b c - i t  ed
• ‘ M .c ter i e l s i u p t i m i : - e , es hi ch it

b e ’scrjbc’ - ce- uu c ’ e m .i aIs j r ub e rn ’ m u et j on fIll IMPOPIA \ m ir c l i tI u I u \ ’~ l i i  I l i l f l b
svc, t enn f — n  the sebc e ’ ion m n )  sp ecifi-
c i ’ i o n  of  - c u g i n e - e - n i n e g  e e t c - u  j i l s  ( r )  ‘‘ c - r  d e t e c t s ’ r i m e  ( e - a g u c r e g — i e o
des i g c m e  r -  , e n g i  m r - c  c , e u u b u i S j n  I c e - - n o t  t o  t O  u ns b u i r u - a - r e I c c -  l i o n  line ,
m m gc r s , mmcci any c ru d S b c - - c c ’ i- cl i i t -  hu t r c rest cm 11 i n c so m ds could ex is ’

cc in ma ’ i mum v luj e’ fr-err et e g i c e c e r  n n g  uni v s I t i e  z e r o  defects . n oml ue t i o n
r r m c c - r u m i l s . ’ Th e “u e t u r - j - c n ’ r e t  m s - c u t  l i l i e s  f o r  cc- c - C u m i n  ~inc - i f  d c u i c e ~~--
cm l — v e ue r eff - -rt of m i l e - m c i  2 5  m a t e r i a l s  t n : e c u s i s t o r r , f l u o r e s c e n t  c ; c r c - c -n s ,
spec i cm l i  s s a J ul m er u n d e r  the e- di n e c  - I op  m u u b u I Ii im , and so] d— - - t c t asc- r
Ci on of N . A . Wum c c-cm mm , edit or end p r- o m u ame m u s t  a e s——mi :1 C e v e  r hav e-

cc c - c e ri um - i t , wo t I ing in coOperam ion i Onti(’ into bee -  i n g  c i t  al l . P c a i m s e  so]  -

s-i h i n d u c t r i d  r - u u r e r i c m l s  s iu p p l i e r s  i d s  m i r e  r a t i - r  s u s c e p t i b l e -  to t h e  oc—
i n e J  I u r o ce~s s O r S .  c u r r e - n e e  01 ;m t o r u u c - s c a i t -  l f e L t s  i n

l’he he-ac of t u e - v  stem is a 4—v u I ic - c l u - i  r ci true t c u r - s  — — impur it ’ s ~ di m -u s , V t
- — ‘ u f  a c t  of s m u r c - r : u u r \  g r e - b u s , t u h l e ’ c- car e t l a t t i c e  s i t e s , i n t c r s t n t  iai mc! : s ,
•ex ’ on t h e  p e r f o r m a n c e  cenu d cu r re - ne t a n d  i e : C r e - c ) a t  i o u e s -f t h e s e

cr5 t s of c - c e - t a  i s  , l mm s C j c~ , ccc c m i i cs i c - u p c r i e ’c t c ome s — — the- i- c u r e  cmc t I c  1 1 - - - much
i :ud h e i r  r e L I e d  e m c n c m p o n e c i t  r c u a n c c u f c m c m u r -  mo re  i n t e n e - -u t i n u u~ a m i d  v c r s m r t i l e - r t e
ing tecc -~~se-s. 1h e - system hcm s hem-c - -ni r i c e l s  than Cl u e - v would o i h e e r w i ~~&’
desu e - cu e d to - r r’c i t a i e e ru ;-: m c i s e c - me o f  l h u s , the m i s c - f u j i e-l e’ c tror u i c m m n L 1 ti —

m c u  l u c i t e  m a t e r i a l s  a v a i l c e h m l e - f o r  mci cal hehavjo-t- of i u e s u l c m t i m m ~ and c - c -n c - i -
g i v e - c c  a p p l i c ; e t u o u u  and a quick selectiocu c o n d u e t i n g  crystals comes cub cc !, in
01 hose sh i m ch i r e -  mos ‘ approprice t e t h u e- c a st m a j o r - i t s  o f  c u e ;e- s , f r u c u  in-

n oun property, process joe: or ee mmrmeiirulc perfect ions built into ( icc - c u e  a con-
c r i t e r i a . l n f m i r r u ~i t i o n  i s  r u - - : e i ] m r l v  t r o l l e d  f a s h i o n ;  t h e - s e  d e f e c t s  c \ e ’ 1~~
u 1 — d a  - (cost i n f o r r u c - e t ion , f o e  e x a m p l e , an  i n f l u e n c e  on p hv s  i~~ c m I p r o p e r ’  me - s
i s revie -w ed at le’ a— - ’ t wic e- a year), quite- out of proportion to t Ic low
w i t h  n e-c. - -a te - r i als aci d processes being concentrat ion s in which they m i r e  i i -
i i d e - el m s  t ( s  h e - c  c-i n c - u- cm v ce ii able ari d case corpora ted. On the other hand , c a m e  et c

h i s ’ c n i e - s  h e i u c  given of new appli c e- tro l ied t v u e ’ S um nd concent ra tions of
ions of exi t i n :  mate -n i a l s .  d e f e c t s  can  mmmc d usually do) have a

A b e t ter m ’i- t e ’ d i a ! iOn of the sys tem ’s deleterious e f fect mini thue peroforma rece
covera ge - cc -ui : lie o h tm m ined l e e  a brief at solid-state materials , whatever
s u l n cc e u umrv of ‘ C -  con t ent - c i i i  the vumri Ous t h e i r  a~ep li m t ion.
vol cr i e S  • V I  . I , ‘‘Huniup e rison of Mum C e— it - st i fy i ng to the fundau ;icntal and
rials ’ , el c um is with strength of materi- practi c ce l importance of the subje c t .
als , inu H udin g fracture-toughness , fa- there were t Sm u  i n u t e c r i a t i o r m a l  c o n f e r
t i p u c e -  and crc- c - i - ; corrosion , wear , and ences one e l m - t e e  ts i i i  solids withi n t h ue-
o t h - - m cause - s eel d eg rcmdat ion cm nd s e t  b u u i e l -u  space of twe) s- e m - k s i i i  the uu u t umn in
for their i r (v e u u t  ion , including c o m et- Europe: the- m i d  1- u ru ju l e y s i c a l fce i e al
i ng s ;  a n d  f m n n c c e n u p  c u e . )  joining of m e t a l s , Conferen ce on Lattice’ li e’ fe -ct s i n  I o n i c
p i c us t i~~~ and ce ramic s . Vol. II , “Ch eum r -- Cr ~st als l l (c-r lin , 30 August —

c m c t u - i  i’c cm t im u n u  m i n e d  S l i c e  j l i c u m t j o n  of Met- 3 Septemb er I and the lnt e- r uu mt i o t e m l
cm l ’- , c o v e r s  a l l  m e t  c b s  of  i n t e r e s t  C m i m u f - r e n c e  on R a d i a t i o n  I - f l e e t s  in
f r o m f m ’ r r c i c c - u  , non-ferrous met e m i s  ari d Semiconduct uers (Dubrovnik ,
a l l e y - -  t h r o u g h  prec l o u i s  and re fm r u ct ory 6-9 Sept --uu cbn r) , which was in essence
i c u e t u m l c i .  Vo l .  III on ‘ N o m u — m - u - t  m i s ’’ c l e c u l s  a conferenuc e ’ on defects in semi cot uduc—
s it 1 c m l i  c o m m e r c i a l l y  a v a i l a b l e  p a l y -  t u n c . Although the two symposia fo-
meric re ceterials , ceramic s (including e u — e d  m m t t - u e t i o n  on differ e -m e t c iu i~~ses
desi gn t i m in ci p le s for their use) and if materials , t h ee- c had much iii com cmmon
h i g h — p e - r l e e n c c m a i m e  e’ e en cle osi tes . Vol. IV , when it came t m time’ basic c4 um e ’st ions
“Matecia l Selectio n System and Examp les ”, asked (configuration s or models of
give s instruction on de si gn analysis the defects , mechanisms of he-Ce - c t for-
and m a teria l s selection. mation and effects on pro)e rties) and

the major  r es ’ m u r e -h t e c i e n e i e ~ues employed
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(opt~ c i l  mend ISR sIee’et rosco3 v , comedue - e e c m t e r  f u r  vcu c cenci es or inter st itials ,
!i c-itv , lum inese c ’n ee , annealing stud- and he fm - ne - e ast the event u al evolution
ies , e!c. b . - -~ few p reli mm e i near v comments of “~h i ’ f e - m t e n g i n e e r i n g . ’
on ~ tI nnu e et in g ee m i g h t , theref ore , he The opening lect u re- of the Berlin
in e r d e e  leort- p ened cnp the mippearm m nc e confer m nu e e was g iv e - ru by Professor A.
-f b on pu - r se - ; - m r u m t c  u t NR1 Reports n t i s  ; m u i n j e r  ( O r c i m i v )  un le r the provocative
in prep ar mt ion , t i t l e  “( me n we S e t -  la ttice defects in

Both confe’re nece s f em r ur e d c -c- c- r ai crys t u l s ? ”  Dcsp i t ~ the fac t thm e t his
; - l e - n m c e rv t u i t o r u a l  ce ci l r e v i e w lectures , a n s w e r  to the c l u e - s t  ion was ‘“e e c ’’ in
most of  w h i c h  w e t - C no ’ o n l y  s eho l c e r l  onc e sense- and “No ” in another , Cuini er ’s

m d  co m pre }e e’ nm si ve H u t  cm lso ~‘erv lucid, lec ture sum s a model of clear exposi-
b e a u— - o f  i ts  c j  c- c cr u mb d i v e r s i t y  (more t coil of ocur present cu hi Ii ty to find
than 200 t e e n  ci l i ruts and sell over the Structur e - of defects by imag ing
l S O  C m t - e - r s )  t h e  b e - r h o C o n t e r e n e e -  re-  or diffruue t i o n methods. With t h e -  c - Ic c-
qun n- ed t a r m l l e - l sessions • 01cc’ grocup tron microscue l e e one can n o r m a l l y  see
dc -al i m g  pt im mer i lv ‘ - i  t b t h e  l o n e  i c and i I c u u e ~ :es of d e f e c t s  greater than about
s t ruc t ural 1-rop ert icc of de fects (em- l ii \ in s i c - c , s u i c l u  m i s  v u u c a n e y  c l u s t e r s
p h a ’- i s  on diffusion , ionic con e I u i c t i v i -  or dislocation loops; in speciall y
C v , t u m e h i c t  l e n  el m m flc epe m e n d  t I m e -  ot h eer fue vo rcible- circumstances one  can re—
-

- r e mi t - concent rat ing on electronic prop- s u A v e -  st ric c t ions s e - l i m e  rated by c m b e e e u t
er ie- S (c - c t - h a s  i s  - - n m  s c u e h  t h i n g s  m i s  c o l —  -l A , vi z ., in c r v s t a l l u g r a p h i c  slu e-mu r
or Ce - cu t Cr ’ - , l ec u c ineseence l. The e plu m es from n eon-stoic h iometric defects
Dmu! e rovn i~ Confer ence- , a li t t l e  more ire Nb and V oxide s ; and i n  V 7S8 one
th m m u  half Ch ic si m ’ e hot ie in n umbers of can even se-c- the v a cu nc y s t- c ut s pr-c-
par tici pa n’s and papers , managed to dicted by computer simu l m m t u u i n .  Wi th
get alon g wi thout para l l e - l sessions , c-rays , once is confined to diffraction
hut included a small poster session , studies , which g ive onl y the avercu g e
The Proceedings of the Berlin confer- environmen e t around a defect , whose
enc - arc to he publish ed by the J - a r n a l  presence is evidenced by diffuse scat-
-h c - m u ai q w e ;  those of the Dubrovnik tering outside of the Bragg reflec-
conference will be published in the tions which mmrise— from the perfect
Conference Series of the Institute of crystal. One must first postulate
Physics (London). Prices and publica - models of the defects and then check
tion date s are not known at this writ- them against observation. With the
ing. The overlap of interests between powerful x-ray sources and better de-
the two conferences can probably best tectors now available one can detect
be i ll ustru u ted by interleaving comments 10 ’ - l O ~~ mole f r a c t i o n  of d e f e c t s .
m ibout a few papers from both meetings. Moreover , the advent of synchrotron

I o n - i m p l a n t a t i o n  meth ods for semi -  r a d i a t i o n  makes  possible another x-ray
conduc to r  dev i ce  f a b r i c a t i o n  ( see  approach , E XAFS (I:xtended X-ray Ahsorp-
INN 3O-2 :~~3 and ONRL Report C-3-76) tion Fine Structure) which can give
yield a sharper impurity-concentration similar information. These ideas
p r o f i l e  t han  the  c o n v e n t i o n a l  d i f f u s i o n  were deve loped  further in a subsequent
proces ses and hence are seeing increased invited plenary talk by 1 . Peisl
u s c ’ . The implantation process , however , (Ludwig Maximili a n ’s University,

- u e e e b u c e s  radiation damage , forming di s- Munich) , who predicted that the fur-
p l u m e - c d  a t o m s , v a c a n c u e s  and o t h e r  de-  t h e - r  exp l o i t a t i o n of d i f f r a c t i o n  meth-
e~~t s  whose-  b e h a v i o r  must he understood ods would lead to mm type of “c -r m m v

:m nud eon  t r em b led - Ac e em rd i ng to J . W . de fe-c tog rum p le’s’’ which would all ow one
Corhett (‘ml ba ne -), who opened the to “zero-in ” direc tl y onto the struc-
Lbub irovni k conIc - re - ne c with a review of tur a l descr i ption of defects.
Jef ects in si b icon , rad i um t ion damage This time hu i s riot v e t  arrived , buuu s -
studies in semiconductors have he e ’m u e ve n , or so it woul d seem jud g ing from
m oing on for about as long as the’ tran- a c-cry vigorous exchange between A .
sistor hum s existed. Although we con- Scegem (Stuttgart) end J. \an Ve -eht e ’ue
s equ -ce t l y know a great e h e ’ c m l about de- (IBM , Yo rktown) on the m um t re -r of the
feets in these materials , much more lnt erpre ’tation of “swirl” defe c ts in
in form zm t ion is needed to help make de- si li con , the major top ic of an invited
vie - u-s cheaper , better and defect-free. - cu p e r h~’ the former at thee - l)uhrovnik
C o m b e m t t  speculated that , w i t h  more meeting. These defect -c can be observed
knowled ge , one mig ht e - c- entm ually be abl e in lis b o cm mtio n -free high-pu n t ’s s i l l -
to in c t I c i i  t i e  0 ‘‘mie i t t  — cm nine i h i I mu ti on” core by .c — r my topography , and t h e e -  most
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h . m v u e r c - u l b c v h i ee t h e s i s  r e g a r d i n g  t h e i r  s t r u m  m e e t  ing by Dr. I) . Schoemaker (U.
ture was t h u m t  they are - clusters of va- Ants - c-np) to w h i c i c he ’  g ce ve ’ t h e  i c u s t —
cancies formin e g dislocation loops . minute title of ‘G cmr ~-s Peop le Play w ith
Seeger devoted mo st of his le cture to ln te n - - c t i t i : m l s . ” S t m r t i n g  fre er mi re-
re l e ont thm m t recent  e l e c t  u i -fl m i c r o s c o p e -  view of the Structure of the - 11 ce-c u t en
and other work in his I m uh e e i rat u i n y  proves Iw lu ich , of cour se’ , is m e k inch of i meter -

th mc t these dc -f e -ct s mine due to Si inter S t  it i m i  1 hal eu g e n e  I in p u r e  m l  ka ii bce 1 ides ,
stitial s , not vacancies . Seeger ’s con- Schoemaken el e mi cr ihe d t h ue umm cu cm:ing y i n -
clusion scu s vi ge i r u e m u - .lv di - j e m e t e d  by Vcm n c t ’ s  of modified II c enter - c one cue n for-nc
Vechten , who gmcve mc ver y inc i sive im- by doping the cr y st a l w i t h  foreign hi ce l-
prompt u lecture about t h e - l i m i t  c i t  i o n s  o gene , alkali , o n o t her i mpic r it Y ions
on s? m i t can be -o nu cl uded from These modified II c e-muter - c --some consist-
c-microscope and similar ima g e- — . He u r u g of mixed b u - e l ogen mole cule - ions
pointed out that the observa t ionu that (e.g., C1F rmeth e - r tha n Cl 2 ) ,  oth-rs
lattice’ planes expand euun no t he taken consisting of H ceicte c - formed near
ccc firm evidence of the existe n ce of i nnepu nit e mi R me i c ions- -mire oit e n e  more
interst i t i a ls, The controve rsy wums not therm u e llv stable than thee normal H cemu-
settled at the meeting, both side - c rc’ - ter , cued tI m e- c d isplay mere in ’ c-restin g
fusing to g ive- g r u - u u n e d .  variet y of symmetric-s and ’s I- rational

Another controversial Van \ e- -~h u te n motions. The ~ OWC~ of T S R  m e t h o d s  w a s
i d e a - - t h e  e x i s t e n c e  of a n t i - s i t e  defects referred to at Dubruevnik , as well ,
in e uem t u ~~Ufld semiconductors--was confirmed where i t  sums repecmted iv p o i n t ed - -ct
in an e x c i ting post-deadline pa~me n Iv t hue t the e m u c h u  b e t t e r -  information we
Prof. 1 . S c h n e i d e r  i i .  ( I n s t .  of  Ap- bm m vc ’ on e lu f e c t s  in Si than those in
p lied Solid-State Physics , Freiburg). Ge , Il l - V . or l I -Vl c o m l e u m u i n d s  is due
From bS R studies these investi gators to the a ccessibility of the’ former
concluded that the defect , P on a Ga to ESR studies , wheercas the l m m t t e  mire
site , exists in GaP. Simi l me r anti—site- generc cll v not mm - c amenable to thi
P was found in CdSiP 2 and CJGeP 2 ,  where mm ~ep r o a ch .
P replaces Si and Ge re-spectively . If Within the least few years new
anti- s i t e  defects prove to be as wide- cap aeit ance-chu cn ge methods of chmerac-
spread and as hi gh in concentration as t e ri zing traps in semiconductors have’
Van Vechten has predicted , their exist- been deveb ojee -d , the - most versatile and
ence will have to be taken into account powerful one being the so-called “Deep-
in all aspects of work with compound l~ec-el Jrans i ’nt Spectroscopy ” (1)LTS)
semiconductors , developed 1ev D.V. Lang (Bell lui b s e

The foregoing results illustrate , f- . ~~~ - . / k ~~~ - . 4S , 3 0 2 3  (l9~’-t )J .
once again , the enormous powe r of ESR By this method t~~~ posi tion a u u d  depth
to revea l the stre ccture of defects in of trapping le-~-els , their concentra-
favorable cases. As workers in the tions , and elect ron or hole capture
field of color centers know , ESR studies cross-sections can be deter m ined even
completely revolutionized the picture for deep trumps sb uetbu e’ u thee form rmm-
of V-centers (trapped-hole centers) in d i at ic-e or non-raduit lye centers.
alkali halides; in the late ‘SOs W . Luing mend his coll em u -gu i c ’ , l.C . K immer l im eg ,
~~nzig (then with U. Illinois , Urbana , both gave p a l m m-r s w h i m  be r e - p o u t e d  e’c t e fl-
and GE , Schenectady ; now of ET1I , ZUrich) sive informatiome ob tc ui n e d by this tech-
and co-workers showed that the fundamen- niqu c , Kimmer li n g eo nc e nt n m e t i n g on de-
tal radiation-induced defects in these fe’ct~ in electron-irradiated Si while
salt s , the “H” center aned the “V K” cen- Lang ’s invited t mc m l ue r d e um it w i t h  a
ter , do not invo l ve vacancies but in- review of CcIe\ s mmm c d I ll-V compounds in c
stead are halogen molecule-ions (X2 )  general. Laue g pointed out that the
occupying, respectively, a single anion behavior of t h e s e  c i e c t e r i a l s  is more
site and two adjacent anion sites . Sim- like that of the 11-% I compounds (i.e.,
ilarly , G. Watk ins (then with GE , ZnS , :nSe) ncmther than Si and Ge. All
Sch enec tady , now of Lehigh U.) was a defects in GaAs and GaP show the phe-
leader in elucidating the structure nomenon of recombination-enhanced mo-
of defects in Si using ESR. Each of tion , and Lang reported on work which
these major contributors gave invited showed that lattice-relaxation multi-
papers at one of the conferences. phonon emission is the mechanism he-

How remarkably far ESR methods have hind this enhanced motion. The phe-
been exploited in the alkali halides nomenon here is c- cry s imil a r to the
since flnzlg’s p ioneer work was showne well-known Pooley-Hersh mechanism pro-
iuu a plenary lecture at the Her lin
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n -  I’ ee ~~ed f - -i t L  f rnu ium t i o n  
h a l i d e s . MATHEMATICS j

rh e  c u e mmin impression g u m m e d  I r n
Duh i u u vn u ~ con fen u-cuc e- is tha n there is
ane enormous amount of w e - e r k  v e t  ‘

~~~ t~ - 1 111 1.1 11 ! ~~l h  R COSl ( R I  Nd - ‘-TROt
l u e m i e  to under stmu m e- ( defec ’s in other semi- Th EORY -

- m ’ n u e l u t m e r s  m is s e l l  es Of le  1m m’ - - u n  S i .
F o r  e x c m ’ e p l e , o u r  i c m w l e d g e  of e l c ’ f i - t c  A 3 — d i v  me - t  i n m ~ on the’ t e u l - u c  ‘‘ Re-
e v e n  i n  e- e u s  i n  i t s  i n f a n c y  c o m p a r e d  c-e m e t  T h e o n e - u  c e c i l D c c - e - b o b e c c i e - n t s  i r e  Con—
t e e  t h c e t i n  S i .  l Ic e  B e r l i n  m e e c i f e i - e n u c r  t r o l ’ ’  w ; e - ;  h e l l  i n  t h e  o l d  l n i c l i c h  cu c i r-
ci n d e r- -cor ed thi e la t e - u se- imutere s t t hu c e t  H t  c c t c  o f  I e i c e s t c ’ r en I 4 — l ~ 

e; e l m t e m u c l c r ,
s t i l l  r - x i - t s  i n c  b u r e m p e  i r e  s ? e i h i e - c o f ahom m r weeks prior tcu t he e o~e e - c uing
- l e t  e’(tS m c  ionic s o l i d s , mm t e e t i n c  c l u c u t  of the I e~ aca l e ’ m i c  \ u - m n  . I t  uf e- ssøc -
e l e m e s  u - I see m t i  e n g m e g e  t h e  ‘ t e n t  m e n u l .V .  Davie s (Ii . Lei ce’ s - m ) we -  the
01 A m e r i c i u m  r e - c c - m m r u  b u r r s  q u i ’ - m m s  e .i uo h prm n n e i l e m u l or gan l:e r and the m e — i  fon

c -  it c - n e c  di i . t( e e  Conference- , whim ii - c m s  sp ons o r e d
ihe closing p l e n e c m r v  lecture in h the I f ’ s n e c i l y  ‘OOO —n c e e-nnch ’- r I n - t i —

Berli n- h~’ I .  Som u m l c - r e im u f Ri u l~~e i o f fered tuute lee r ‘ l mt bi e -: - i u tics and i t s  -\ t - p l i cce-
food f r t - - m u m  I t  t o th e - se now wo c i ng t ions (I ‘-IA - . i h i  s sum -c a fo 11 - us — up t u
in t( e fi eld , ci nc h i t  i s  c u l s o  w o r t h y  o f  thee - IMA—sponsor ed -- m e--- ? i u i g  at the i 1 r i i —
the in t e n t i on of th~-c e’ who mire t e n t - t e d  v e nsit e - f  B a th in l Y 1 , the Proceed-
‘0 d i  c m n u c c u t h i s  a n - - c  e e f sol i i—s tcu t e i n g-A of wh j eh w ere ~ i d e  i i  shed  u u n e d e  r
i e i e t m c e - h .  ‘-m m i cu m f c- r reminded Je is listeners the t i t l e  R e~~~’-u °m~~h, “~ct~ ‘-:1 :.- :‘, - ,,.~ -- —

h a ’  I c n eh cu mn ’ent a I St uid i c of i~- fee t s -- - - tø c ‘u Con e ’ 1 (1). J - Bell , ed
in model ionic c y 5 1  c ull s , suc h cus th e a l- A cm e dern i c I’ne ss , 197 3). The scope of
ka l i  c l i d e s , Tm u ’ e  ; - t c u v u h e i h  the t ’ch— the 19Th Conf erence , in c i e n u t r a s t  t o
ni qu em and c m m n u c e - l t s  r eceded tem  d c ’ me l w i t h  s p e ’ c i c m l i : e d  e n m c — d m c v  semina r - - b m e l d  o c —
mo re’ p r :mc t i c i l  mat er I mu I S. No t ing t b c e 1 cas ional lv Ic the c -ru t r u  I S roup of I ‘t-\
l I t  c o n c e p t s  b a s e d  on r e - s e c c r c h  i n  t h e s e  s-cm -i n .e c o r n l l e t C  5 1 c c - c t  u m u c e  of e c i r r - n l t
s i m i l e  sv ’ t e ’ r n s  have - been extended t - re- search ac tiv i t~ I n c  t h e ’  ith ema t i c e l
more er n I e I cx in mate- m a Is Ii ~ - mci 2 and theory u- c t come t ru - h
A ] ~ Sonder pointed out the nu ’e’d to Al thoug h the Con fe-rene c was -cc ’nu
pui tu (etc - ct ~t u d j e - s  even h e i r  t h e n — — t o  t i -  t h e  i n u t e r n e m m t i o m e a l m m c t h e u r u t i c s  c o n —
other refract or~’ ox ides , e-:c r himle- , ni- muni t y , surpris i n u - ly few o t th e - m ep; m ro x -

i d e-— - , and c e r c e i m u c -  c u m u c m l m u e m u t i d s  that will i m a t e - l v  90 p e r ?  zc up c e ue t s se-re 1 cm - u ’  out—
~- e- n- equi r e.h for c n n  icm c I ~~t r u c t  i r c e l  con-  side thee (II . (By m count , t h e r e  w e r e
; - e i u e n u t s  of gum -c turbines , fission and 3 re - I i r e s e - i i t u m t  ives f rom We-- t e rn e ( e i m i p c ,
f i u m i o n r e a c t e i r — , a n d  magn etoh ydrod ynamic 2 l u - m c i  i m l e u c n u m ind on l - m - m yself f r o i - c t h e
g e e  c e t o r s  now t e t -u n g  look e- u l to as solu— t(S.) All  of t h e  l e c c I l n u g  B ritish re —
te on s of the world’ s e- u ce ’r g~ problems. se- u erch c e n ters in m e e n u t r o l theory were-
In t he - ce- systems h i~ - hu temperuc t u i res are- reprc -c~- - c u t ed. ~b -- - m t  21) of the reg is-
-- I t - - r u  cmssoc im mted w i t h  e t h e r  extreme- con- trants were f rom industi i a l organi umm-
d i t  ions , - i c c h  m i S  l a r g e  thermal an l  c- I c-c- tions , the- nest being from the m cea d ec ~c
r i - ci grad me c t  s w h i c h  e me d -m e di re ted ic commun it r .

ion migra tion mm mc d m m l t e r  the pu -opent ic -s Of the 3 i e  pu c~e u rs j e m e - - u - n u t e-m ( i n  t h e
o~ thee m aterial , as sc-Il as high inteme - 3 dumv ’ , 3 1 w ’-ne bume I t —  he em u c r co n t  r i b u t  cmi
c, ‘ m be e rcubum i rdr ~m -c c t h’s n u c l e a r  r c m m h i u t  i o n s  m e l e e r s  w h i e  h i had su rvived a p r e l i m i —
w h i c h le re~ 1 uce c b e - u  c- c ts be ’s ioniza ’ uon and tier - c  scr~ eni nu c- h’s the or g mcnui :i m e g corn—
li- ~~lace u r e- r u t ;— roc csscs . Our ignorance yn ei tt ec - . u n l i k e  the l97~ i cmni ference
of these n r u a t -  u i a ] c  is ‘sums ? , and II we a t  wh ich ~ sp ea cer- - we re i n v i te- mi t e

are ~o r- al ize r - ambit b u s  e’ner fc’ — g u c e  s u r v e ’c  c e e c e c  m c  of the e v c m m I -  U s
g e nu - rm m ’ ing  S y s t e m s  c e c u t  i e m m i u - d  above , cuhu ire cu s of --  u t  ro n . t he  I e c c u e t - u
wet must know mor e eheu u i t the heat — me’- - u me g l ume n ured on t v one i nv i ‘ ci
m i n d  r a d i c m t i o n - r u - - ; r s t u u e t  m a t e r i a l s  t b - i t  - l e a ker: Professor n .H. Rosenhroc L ,
they w i l l  requi re- . (J.lb. Sch u lm an ; l.~ !. P ur e  - nor of r b e ~- C o n t r o l  S y s t e m s  C e n t e r
e l  i fkjn , ~, S i  r th Carol m a  , Chu m pe ’ I Hi II; of t he Lini it - n s i t  - - of ‘ t u c u m  he ster ’s
S.D. Wi lse - v , N R L , Wu m sb ui n gton , Cd b l u c — t  itute of Science u eieel Technology

( t ’ I i ST1 .  R o s e - r u b r o c k , r e c e n t l ~ - el i -ct ed
mc b e  I l o w of t h e  R e m ’ s - c l  Soc m t  v , dc -

1 iv e r e - d  in  excel  l e n t  S1 c t e _ O f _ ’ e m e  - - urt
p r e — r - e m t e t  i o n  e tc t h e  “ - \ I g c - b r u i c  I b u e m - t v
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ee l  l i n e -a r S v s t e - c e - , .’’ Th e- b a s i c  gome l R u e s m i l m e o c ~ c l m m i m s  t c u t  t h e s e -  g e n c r m m l
of ‘ Pe e ~uerk I - mt he mle- ’- c r I h e d  I -  t e m  m s o l v c - u i 1 m a t r u x  t r - u m e s I e r ~~. e t i e en tech —
reconc i lc - t he- ‘cr c -dc n ~ e e n - y o f  c o n -  r e i q m n - —  c a n  t e e  embod ’ed cc , ce n-c p mct e r
- r- -1 wit I Ic ‘‘ - 1 ~~~ m e  - e t I u t c e . ‘s . r-rogr am ~-h ich s i l l  au tu u a I iv t rui n s -

1’ e I mu -m s ie~’ - - ott t n e t C - cu , he’ I u t r cc g m v u -n sv St  c - m n  de s e - r u  pt i c e  n 1 cm -
, n u n u r a ?  I c c u ’ :  t~~U t l e e  u m t C e u i b t u m e  k joonic al i’ m t i _ s l e m m e  e fmer m .

- c m - e m  -~~ t -e m i t  u e - I c c t e d  t e e  one an- In adduti o n t i  providing a summary
- ‘ l e e - u V u a f h e  - c s  temum ‘s rams fe-u f i i n u m —  of hi s  e e w n u  cont r ihm e t ions t - - m el g e-bra c e

i - nc  - ii ’ - m i u e m l y  t ic ed t e m e - I t i  assoc icm ted systems t hr-ory , Rosenhrock m I sea dc-
i’ u t h t i _ i s  I ~~~~~~~ rc- are thee - - m mccl i I u mcr scr I he’d some c er v  r e - c e - n i t w o r k  Iv I . -\
!c e p l c cec c- ‘ ruun—forunu te c b u m m m i c c ~ comh i nmc d iuhr mna nn which is scheduled t - -  c i p i u e - m m r
wi th I u e ’ e l m e i i V _ t e - -~ I e e c i S e  rind r u eo t— l O c j fr i t h e -  next i s s u e  of t h e  icc ’~ ,- ‘u -a ’ —

- s e t  t e ds n e y  -m v s t e n s  ame m lvc , is , Wh It- ,‘-:4ruec al on Cor r r e  I . In t b i a , F u h u  a~c u m e
s u c h an i i ; i e u t — u u i u t p u u t  mode- i is normal! - -bemonstrmctes how , by 5m- , u ~~e r i n , - the
t h e  m o s t  d i r e - c t  a n d  u - m s i l v  f o r t n u l m c t e - eI h y p o t h e s e s  e e l  Rosenhr i-ck’ s pe el vnomim m l
-ci i t  b c- - m e t  m ccc I e.c cress ion of thee s’s - - t m ’ s r e  e ‘ r I c t h ue - e l rv , i t  i s  p 0 - c m  i u  Ic to dc-
e m . i u e \ i , , r , i t  i s  of  l i m i t e d  zmpp l i c u i h i l -  m e - l o p  - e n  e 1 m c a t u o n u u l c - i l c u l m u c  w h i c h
i t y since i t c - - c u t  i i c i no inc format i c m i  embod i c - s  v I r i l i u m  1 1 y cc 11 t he r r i  cm f o r  -

,-~~c i u d i n g  t h e -  i i ?  c m n u c i l s t  m e t e  of thee m a t  ione  m c c i i su h s t  i t u t  i e cfl ti cks which
sv t e m . ‘I u e i c m i v - r , t h e  m i m e m m l s i s  of c engineers employ in de niv n r e ez sta le - —
s y s t e m  de-scr i l -ed in transfer fcm n ct ion cIe~cee equat ions.
t erm is h-cu cm i i lv a t n e c  1 —and—erreur ‘Ihe r cmc t u cue I significance ot th e -m e
c -ro e -c l u c re - wh i~~h cannot he- exp ecte- el to developments i n  algebraic systems
i ’ ~d In um n - -p t imall y ele-c- ~c ic ed s y s t u - u - u . t heory  i s  t l e c m t t h e  u - o n t m c r c t q i m e - - t i o n s
In co cm t i m m ~ t , t he modern t lm e- or y of con - of c - e l  roll ab i l i t  v t h ue c h i l i  — t - -
t i e - i  s t i p u l a t e s  t h a t  t I m e -  sy Ste mi c is mod- change’ t H u r  sy—t em f r u e mne m i ni m g i ve-ni m i —
eled in sh u a t i s termed “u- mtc e t e— spae c’ ’ t m u  St at e - to c m v  desired t m n a l  state)

- r e  , The- “-ct at e mode 1’’ re c u t  es t tm . - end ohsc- n cab i l i t ’ s  (the- abc lit  m t de-
sys tem ’s input and o u t p u t c- i cc a d e t c m l l ” d  ter mt uin e the i n t c - r r u m l  s t a t e  - if the’
ma u i — c i t  i - c l J c c s c r i l e t i O n  o f  the time— sv ste mnr from observation of it out-

ri d e -m t i n t e r n a l  s t c c t c -nc of t I m e -  sync - put) c a n  be s t u d i e d  m c m e a l v t  r c a !  lv f o r
te rn ’ s co m p o m e e n i  . Iii umdd it i one to bet- i nu e - c e n i  nei l l u — n l a rge  anti complex - c c t  rol
a ru n- m Orm I Ie t (- mend mathemati ca lly s y s t e - c c m ~~. This , clai ms Rosenhne cck ,
e ’ i e ~ ’ u m n c t  re - I resentat ion t lc uim u  thee - is not possible - i. u t )  t h e  Kalnia me M o d u l e
t r  miu - ft i~ imc nictjon model , the s tc c t c -  Theory, wh i ch s t i r t s  w i t h  an -ssen-
space moth-! has the vi r t : e e  of being t i a l l v  e x termemul de scn i p t m u e c u  of the
i n a canon i cci I mat f e r m i  t i cci 1 Ic- rune I - e ‘c ~ t ern . lie concludes t h ue t t h e -  t heorv
w h m c h  p ost-rful a n u c l v t  b e - a l  me- t bie e m ls and is  now in s i-g b u t  of the objective of
n- ir e- - r i c a 1 sol uct ion techni q u e- - can he mu unif ied e l e l e r i e c h e whi t-h w i l l  e -m n com—
d i r e - m t 1. circe ! s y s t e n u c t  i c c u l l y  applie d . p um cc s all of tb u e  - c i s t i n g  ‘‘ lezi r tial’ ’

An e - b i c i o u i -  d i r  t i c u l t v  i n c  u m p p i v i n g  t h e o r i e s , h u t  t h u e t  t h i s  s i l l  n - - h - i b i s ’
cu t e- h -rn m t r o l  t h e o r e t i c  t m  b u c i i e l u i - m  r e - q u i i r e  se’ c era l more ‘so mers on cc ier f .
t e e  ttu r analysis of re - m i — w i - n  Id contr o l A lgebraic sy stems th e  -rv , t he  sub-
s ’s - c  t enn i s i s  t temm t thee- mat u i t  i c m i  n ode’ 1 I ect of Rosene b roe K ‘ 5 presen ’  u t  ion ,
i s almost el even a p r ~~e -z ’~ t m ’ rmu luc t r~b is only o n e of -ce - v t - m c i  m a n or problem
in s I ‘ e’ — s p e c  e’ f - m n 1c * 01 r re u m ’ - t , t here - fee m e , at c -m s l ie to wh i e he modern cont  i o l  t he -

- be -i be m a n c p u u l - u t e d  i n  o r d e r  t e  o r ’s  i s  d i v i d e - I . i t  h e i r  sub c mr - - u -  i r e :
ee c h i ’ - v t n  a c m i n o n c e m l  re l er t - s ent a t ion . - I I im at co ntrm el met b i m e ls ; system lien—

Th e e w c e u w h c c h  Rose nf ’ruc k ele’,cr u tec ~ b t n t  i c c m t i o n  t e c h n i q u i c - — S t o C b i u ’ - t m e
is conc ’u t i e - m i  w m u  h ‘he u n cu l u or tani t cr 1 - i  - - - n u t rue l ; l i l t  c -ru i e g theor y anu d ‘-n - ui —
very i i i  t i e - u !  l e u c i b m l e m  e e l  e l e v e l u e p i n g  h i  l i t -  m et n o n — i c n u e - ,er mvsre ’r cc — , The’
sv s t e m a u i ~~, c u e c n l u u i t e - m i n m g r e ~~m n m e c b e l e ’  t e c h  l i d  - i s  a l - o  In -Kr -i- down according

• n i e b u e s f o r  t h e  c e m t u c u m m t cc t r i n u - - t u - r i c i u t  i o n  ‘o t i c  e v ~ee of the- de~ cri bing differ-
I a g i v e n (1  c c e - e r )  cmi ’ t c-cc l u t e  St  c i t  ei e~~t I m i l e q e u c t  ion: l u i r :  ed s t e m s  (a s ’ s -

c e f o r  T I . i b i s  m e l - I c i c o u c h  I this p m  e m !  I ems of o r e t i n a  n ’s d i  I luc re - n t c al eqem a -
1cm is  b r i - -ed  on w h e a t  is r u - I c - m r - i  I -  t i e - ne 5) d i — t r u h u t e d  i e m m r m m m e t e r  ~ m - t ems

in a s  thu u- ‘‘ I - - I  v nom i~u 1 ire - u t r i x  t h e - o n ’’ s t e  i ch (s’s ‘ - r e m s  d e s c u  I tu e - h I v  part cal it - fer-
b e t - and on I ce rs have dc-vt’ ! e 1 ui - el over  the -mu I i al c’ -~ua ions) and delayed svs  -
j e m i S t  s c - v t - n - c l  \ - e -ue n s . this t h e e - o r ’ s  em euge d tens (described by ei t her ordinar y
f r o m  h i s  C m m r e- f e i l  S t e m  m mm ci i f e u i n u - i l c z a -  o r - ‘ ial d i t f e r c - u u t  m e !  r q c e - m t  i o t cn -
t c e c  uu of I t ’  Oil ~i i  nut- n hiu mm ( - - used Icy en - S - m t !  me I a 1 s ) . U n f o n t  un . i  n - c -  I y
g c n u ’- ’c- r s  t e trmmu i sfor rnu e g i e r m u  - T e r n  R o s , - n u l - r e e  k ’ s i n v i t e d  p m r - - e - n - ’ - I on
d e s c r u r  t c o n  m t - i  s t : m t u - — - m u -  - - r -  . w a - c  t h e  Onl y Ic - c -lure whi ch’, a t t e m p t e d
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to survey the state-—of- ‘he—c u rt in men ’s the co n t r i c - m e t  i r I s of A . cli hado end
spc’c i f i  c area , t o e  the most 1 mm  i t  , thee P. 1 . lIe 11 ( I t M I S T )  : ‘ ‘ I  he Compu tation
c o n t r i b u t e d  ~ m e ! e e e S  c e r e s i s t c d  of d e t c i l e d  of  mm S i n g u i ;m r C o n e t r o l  for a Stirred
e~m l e e e e i t ions te l sc m mt te - r -d re - - u c l t s .  l I t - - i c t o r ’’ m m m c c i  that of S,P . B amu k s (fi g

Since the ler oc o c- m i u tcgs w i l l  he avail - l~c u r wi c ~ ) : 
ee ihe St umbi I i ty of -m ~~e e c m —

m I le to the - inter es t e’ u l s p e c i a l  u s t , I t  L i m i e r  r e i l u l m u e i  C o n t r o l l e d  \ - t w c m r k ’ ’ .
S e - c - n - - — - m d v i  s cu b- Ic he re t o  i b m  u t remc i u s Ire tic - - f i c s t , the a-it I -  - rim coi -i ~- ei t e
t o  t t e u e — e  p u e l e e - 1- S wb uic h se- e ntO mb t e e  p r u e v e e k e - l i i i - u e ; e t  m m mi i ‘ ‘ hic m n g— bec iiu ’’ (on— o f f  s e —
great est im uterest or i nd i cuc t i- new (mit-ne - C) cont rol tra jecto ry required
trends . ( C cu e - such Im mm pe - r is th :c t ler e- f u r  thee m i n i m i :a l  j u n e  of t h e  - s t e n t
s e-nun - e e l Iv R.F, (:Iirn ui u n u  mcciii \ , . l , o f  r e - c e c t  i o n  i n  em s t i r r e d  e b i e - n u i c a l
I’n i tc bm umr d  (Con t rol T I ue-m -ry Le’ uetre , 11. reactor tank. The ’i r  t e c h n i q u e -  demon-
Wars i c K 1 . T h i s  , cot  it I eel ‘‘A ~~ ii I ru ouj e at rate-- - , f o r  t he f i r~m t t in c  , how to
Appro ach ‘o lnf incit e -  Dimens i o n u c u  I ~v nc - t e s t  for thee opt ima l it ’ s  or noo-
n - er-us Theory ,’’ dis c uicc m c’d thee unit s ’ ct o~u t i m a l i t v  of  v a r i o c u s c u c n d i d a t c -  con-
m u m t b u e -i c ce ti c c u l r reuctur cc which can Ic tro l traje ctories. Such problems
gained be ’s abstract ing cc l i r c e - u r  model are of considerable industrial i uuepor-
of c c control system Iwbee -ther it bee - t cuuicc and hence Macha~1o and Bell’ s
Ii c :uu leeel , d i s t r i b u t e d  or  m I t ’ l u m~~em t ) t o  m cii  r e - - c u m i n - s  s hu ec ui ld he of imet er es t to  t h e
chn c t r  mmct evm n lut ion equat io n e on mule 10- control eng ineer.
f i n -i t e -  m u - i c - m s  ionei i space where the solo— The paper by ltm u nk- u reports a s t u d y

uuen to the evolution e q u al  iuem c w i l l  undertak en at the re-quest of the’ tN’ s
he mc s e m i groe up . In  • m ve ry well- Genera ! Post Office- (GPO) which con-
m l e l i v e r e d  p rm - - e- n l t c m t i o n , Pritchard showed t c-ols not only the 1 s t c e l services ,
h m e e~ this cbs tr um ct but m u n i l v i n g  mcppro ui ch hut also the nation ’s t e l c r m h o n e  c u r-b
e n a b l e - u  the ic ummin system theory m b u ec t io n s telegraph systems . The problem which
of c o n t r o l l a h i l i t i , o h a e - r c - m u h i l i t v , arises is that of anm c l s-:ing thee sta-
~~t ab i  Ii r y , es t i - m i t  i o n , etc. , to he- bi 1 i t s -  of a newly dc- ye-I oped system
treated in a more gcnec- r cm l setting than for di g i t a l  d a t a  t r a n s m i s s i o n  t h r o c u ,~h
th e cl mm s s ical techniques permut . lx-  telephone exchanges. In this network - ,
ce nn p ies were g ive-n of math en u c m t i c mc ll y each pmmir of exchanges is connected
m b - t r a c t  results which , when properly by mm non-linear , tim e- dele yed control
s p e c i a l i z e d , reduce to  w e l l - k n o w n  re -  sy s t em w h i c h  is  “ b i l a t e r a l ”  in the
- c u d -s concerning the vme n ioe l s differe - n- sense t hcmc t oscillator f c o n t r o l s  os-
t u c i l  equation types of systems. cilla t o r  j and vice c-er sui . In the

\nu eith e r pccper which exemplifies the special case of a hie’rarchica l sys-
exten t to w hich certain re s emm rchc is tern , onl y (for example) would he
are  e t t ’ - u r ~~t i n g  to  “e le’ c c c n e ” c o n t r o l  c o n t r o l l e d , a n d  the feedhmmck loop
theory f rom its eng ineering founel uctions in the ~t1e exchange would he elimi-
is that e e l  J .E .  Rutu~ o ( h i , L e e d s ) :  “On n iu c t e d, The h e - t i l l s  of the model a u e
e l l e t i m a l  C - e m i t  rol Problems in H ilb e rt quite- invo lve-i , and it is not possible

~l - mmc es : Thee Case of the  Unbounded Con- to obt ain directly a s n m c h i l i t - v  en-
tro ls .” lii- m a kine g c e r t m c i n  straightfor- tc’rion i for the general case u c f  an
ward i d e r u t u t m e e t i o n s  between s tmcnu - hmir d mmrhitrar i ly-connect e’ d network. 1 1 m w -

- -- c u t rol theoretic conc etet s and the ever , icy a careful analysis of sys-
stendard tools of measure tlu eory, Ruhio t ens whose grap h structure is a tree
w e~ a b l e  u -  d eIu uc e’ , w i t b u  the mild of (i.e., has no cir c u i ts among i n - n m  i n -
a s e e k - s t i r  topology convergence argu- terconn ect ions) and mc proof that , for
m e - c u r , cc theorem on the existence of s t a b i l i t y  purposes , t h e  general hi-
c e r n - c m  c i hstrm ce t types of c om utrol. lateral system is equiva lent t o  one
1 1c r- 3 or 4 papers of this sort which whose graph i s  a tree , Banks is uble
r e l i e d  h e c e v i l y  on o v e r l y  f”rmal math e- to reduce any g iven bilateral network
m a t i c a l  m a c h i n e r y  received a very cold to one for which stability criteria
r e c e p t i o n  f rom thee  c -mm - c t ma jority of are obtmminahle . The resul ts show
the cuu di c- r e ce. In these I cre se ntat i ons , t h a t  stability of the e general system
one c n ui ld cm eu t help  f e e l i n g  tha t  the i s  h i g hly dependent  on the n e t w o r k
authors had t u e t u l l y lost touch wi th topology. The GPO i s  now u s i n g  these
n - b ut’ real-world a p p l i c a t i o n s  of contro l results in the desi gn and an a l y sis
theory , of f e a s i b l e  n e t w o r k s .

F e w  of the papers were d i r e c t l y  con -  A paper by D. N,  Burg h es  and R.
c e - m ed w i t h  or m o t i v a t e d  by r e a l - w o r l d  Dav i son  ( C r a n f i e l d  I n s t i t u t e  of Tech-
problems . Two no t ib l e exce pt ions were nology , Bedford) , entitled : “Optima l
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Contr ol of Deterministic .‘b ube !s in leo - The e’ efforts were rewarded by an
n ee rl i c Gmm wthe Theory ” , attracted a great impressive turnout of 8~ at a combined
deal 01 interes t and c r l t u c i - .mr . Th e business an-e l sci c ’ntific m e e t i n g  held
b a s i c  l i r o b l e m  w h i c h  t h u e - umc t hor s consid- .~2-~~3 September met N ewcastle’ i lpeuuu Tyne.
ered was t h e  l e m l l c e w i n g :  G i v e n  a d c - n - e r -  l o c a l  a r r a n g e -fl e e- n e t s  w e r e  managed Iv Dr.
m i n istic model of ecuenomn cic uu i w th , find iu .l. M u~~- el l um (Dept . Occupa tiona l H e
the optim a l control ( i . e . ,  t h e -  time- Health anti Hygiene , N ewc uustle upon
den -end ent , v e c t o r — c - a l  ned control f u i u e e  — T y m e e - )  . Ibar m rig the ha- ir,ess me- c t ing

i on) slic i shoild he folle ew -ed by tlc e ne-s o f t  icc-rim were elected f - m r te- m mrm s
ec m n) u eirc i c p l m n n er s so c ’  t u n  maximize mu o f  3 emirs. The President is Dr.
certain “w e l i c r e ’  iuu te g ral. ” The hos- Xavier Fructue - I COMEX , Marseill e).
tile  reac tion from the Conference par— The m’e cc ili uu g address for the’ Societ y

m e t  s see-c’u-d to reflect their le e-r - w i l l  he in care of Surg. Lt . Cdr, I )mev id
son mil f r u s t r m c t m m m n u  a ’ t I e -  present s n - m i t e  Leutch , Nt-., Ireasurer mm md Men ihc- r sh ip
01 ‘ he ! m ~~t i 5 h  economy and their lmm ck N e c retmmrv , Ins t i t u t e -  of Naval Medicine ,
of c i e r i f e d m - n r c e -  i r e the foreccmsting a b i l i t y  ~lve mr- m t okc - , Go s p o r t , hiants , Fnglmm ’ed ,
of c-~:onomic models. From a purely tech- P012 ~!m 1
n i c u l  c i e w p o u n t  , I could See nothir .g The cons emesus of thee- Executive-
new in  th e -  It e c r c t b c-~ — i m u v i s o n  p i p e r .  C o m m i t  t e e  seems  to he t h a t  the Soc i c-tv

The p r o c c - e e h i n ’ g s  of t h e -  ( o r u f e r c ’ n e c e- s h o u l d  f e u n c t  i o n  u s  cc m e d i um f o r  se - i -
w i l l  m u - m utain t lee frill t ext of all 35 e n t  i f - i c  c o m m n e u n i c a  t ion , p r i m a r i l y
of tb - c- p c ; e - c s  pre- - ented. It w i l l  he through annual meetings. The next
~n ui e l i ! . -  F he ’ A cm ce! i. ITeIC Press in abou t mee t ing, i n  f a c t , has alrc -ady been
n - c mont hs under th c ’ t i t l e ’  Re ‘u’ Th e - -u ’~ -~~ r -  arrang e- el for Ton -u l on , France , 15 and
‘:~ :~~ ‘ t u ’ 1Pm 0(nt r ’ 1. 16 Jul y 19’7. The -ociet y will also
(b .J. ~~~u d o n )  make recomnre en e dcction s on standards or

pre ccec iures and will hold occasional
workshops addr essing specific problems ,

- -~~~~~ such as n - tie one held in London last
OCEAN February on the t r e a t m e n t  of decompres-
[~~CIENCES j  s i o n  s i c k n e s s  (O NR London Confe rence

Report  C - l 8 - 7 6 ) .  The I x e c u t i v e  seems
determined , however , to avoid entangle-
ment in the implementation of stand-

I (IROP’AN IJND u R i t A B I J M I D I ( A L  SOC IITY .urds , d r a f t i n g  ot l e g i s l a t i o n  or m u m
AN UA L TT~NT T FTC _h’fEI’TLNC ag~- nrt ent of t r a i n i n g  p rograms .  The

S o c i e t y  w i l l  no longer  have any formal
E SN readers  i n t e r e s t e d  in underwater  a f f i l i a t i o n  w i t h  the A m e r i c a n - b a s e d

and hype rba r i c  m e d i c i n e  w i l l  be g lad  Undersea M e d i c a l  S o c i e t y  (UMS) , as
to know that  the FU R S has been r e s u s c i -  a c t i o n  t u c k - e n  by the UMS has e l c m i n a t e d
t a t e d  and appears  to  he on the road to the f i n a n c i a l  advantmc ge’  of the previ-
recovery. The Societ y was founded in ous a r r a n g e m e n t .  There w i l l  be no
1971 to promote- scic- e t i f i c  communication official t UBS scientific journa l , but
among Europ e-c u spe ci clist s in the field , members were advised that a new pub-
p r i m a r i l y  by holding scientific meetings. lication based in France has absorbed
The fir - c t such conference was a compre- the old fiul 7 . Mei. S 4 1 e . Hyp. The first
h en - ive sympo sicurn of hi gh quality held issue should appear shortly of this
in S t o c k h o l m  in  1973 (FSN 27—7:161). .iouz’nal -!e jW’- ! e ’i ce i A m~ ’onaa ti jue .-t
The second , held in Copenhagen in 1974 .tpatiale . -~ de M~~ ! c : ’ c e - u s i u q z ~a t  u -se
(lcSN 28-$:~~87), w m S cm J i -uc p p o i nti n g one- et H e r e c C e m - . The journ al w i l l  accept
d m m y  c i f f a i r .  S e e  m e e t i n g  was he ld  in  19 7 S  m r - i d es i n  F rench or E n g l i s h , w i t h
because-  of n - h u e  triennial Underwater abstracts in both.
1 e h y m i o 1 o b ~y Symposium . Scientific _ Sessions--The scientif-

Somehow , over the pcm st two years Ic program was worthw1~Tle-, although
rhe l ines of formal comm unication within it was clearly desi gned to ju stif y
the 1:WI S ( m a i n l y  th e- mailing list) have the business meeting. The first day
f c m l l e n  j f l t m e  d i s m m r r m e . Earl y i n 1976 , c o n s i s t e d  of d i s c u s s i o n s  of med ica l
an “action group ” of hUBS member -c mu nc h s t a n d a r d s  f o m  d i v i n g ,  the forma l pre-
f r i e n d s  of the S o c i e t y  m c m m u m u g e d  tu e j e u i t  s e r e t a t i o n ’n  b e i n g ,  i n f c m c t  , the prelim-
in  c - m e e t  i c - I c  e r r a n g c u m m c - n e t s  f o r  mm meet  1m g m ary r epor t s  of subgroup s of the -  EU BS
cit w h i c h  met- s - f t i m e - m n -  c o u l d  he e l e c t e d  C o m m i t t e e  on M e d i c a l  S tandards  for
and t h e  S e c i e t y ’ s a f f a i r s  set  i n  order .  D i v i n g .  The rogram was introduced
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1ev eat g o u rc en- Prt - s m m b e n r K l e m c -  Se e -u nmue n . s b -  .en,i d S c u m - s C  mc 01 t h u t  p m ’ -

ren t n - h e e l  t he audi c-nice n - h u e F n - i e So c i e  ‘ ~ h u m .  - . . l’- c m u j m e  I Ne~’wc - i -, — - e I - -

s m e s s e - ~~ u n u g  t o  e e n - . t c I e H s h  no m e re’ t h e n  di c u i i m - -c n- i~ m i e e g i e - c u l d i c egil o u~~.m ’ - e u n  e m - u i r  s t  u m n d a e  itS • ‘c f n c r  i- c-c en . l ren , -‘cc t - m ‘ - he )( - SCN i.e i - m m

t h e ’se  re-n c m  s n - l i  be made m u -  l i e -  e r  i m t r u h e - l - 
- c h i c u . ii ~~ i~~’c ~ i - - g -

ad v i s o m v  dcc c cur--en t im c e O  lv , (lies eve’ c • cn-eu e - c I .c t c wm e I ii i ,  m i ent m e c C i c e  I - - n -
g o c e r i e n c i e t s  u n e  I l u m o l m e -  m e l  e l s e w l e - r c  c r e - e ( m c i r -  f l u - u  s — m a y  c i n v e - \ y ,  - be ’ -

i c v ol v u c f c r 1 ege - 1 m m  n - io n r e m :u  i c c ’ i m u g  t h u  - h o m e r- m e  - - m S c c c  l e er  . i b e c  r e aj  - - r - -

e l i v i l u c  i r m m h c s t  rv , m i n d  n -  -e’e t ,i c- n i c l i t  i c - n  - cc l  C me - u , . i i  l ut es me n--c- b e - i cu e t Cue I i c ie r i r l~’
o i~ h i - e d  icc I e t h e - PUBS :c n ej j JM S c u e  m r s  sub- - em i I - d t cc the be - r u u s t r y  f e e r  e x p e -  t -

great wei ght t o m  good or ii I — ic e t e n  i ’ m - i t con mi re d cm c n - c u i n g  i ng . F - - -
Fe n ecu - . r c - i d e  r i t i t c - c  e m - t e d  i n c  - i n n b cm ec rr e nit e n - c -  c us 200 n u l inu s p e r  u -nrc •

i n u f e r , : cet c o n  m i l e — u t  th e e - se c t e c c d u r d s , th i: om t- - ! e n -  mouc o f  f i l u u u s w i t b e  m c d i  i i  c ’ ’  -

cb e rni e - ru - n - t he - e a r i otis suhcon um c em r t e - c - s mcc c e i r e u m l i n e s  e n d  I~ t h t o r v  _ ma - i is ne - e s
a n d  r h e - i r  ad dr c - ise - -- a tm ic -  t m i n e d  r m ~ 1 - e c e s i h i ~~- h e - c e c u -  e t I m e c’x ;e ncrn e r eu mir e
S r c op to thee- ~oe let ~ a t  t C e  addi esm - V i e  1 unt Ie r ii y ‘- euh ’ fl e i t I mg s i tie t hue 1
g l e e - i c  m i h e - v c _ a - e p y  of n - hue - stanmi - :urd mnc edi ci l f e e i  - -

lic e f i n a l  m tc u \ ’ s sess uon e w mm s d e v o n - c d  rc- c rc cr c u e d  lv t i c  1 l r u - b - : c~ - . e ’ ‘ - r  I c i- - i c -
to dv— ~- e r i c  os te rmr m cerosls. The se ssion imt g n eec cp of the C o n e s t r u c  i - - n  Ice c u
I-rove d t - i--t- mc C - -u i p r  b u e n s i ce mm i i i  u s u e n t h  Rem , c c l i  c e cu d In f e u ru rmc t u - - r u  A s s o c i c t  c o ne
w h c l e  re-view of he subject , wi th some ( C  I N I A F .
i n n -  etr e t mg updat e’s cci cure- c n n - re - semir -Ju. ‘l u . ‘c . Ee u u e s  gm lve a c m  u n - —  t o — d 5 t c -
D y s b a r i c  i-e5 n e c r m - ~~i s  ( o r  ase-n t cc tee cu r a n c l > - s u m  o f  t h e -  d i v e r  x — r m e v c h i n - a .
n e c r r s i s h  n c - n e - r im t o  th e - bone s e - c u r e -  s - F u e l  T h u s  Im c m i s t r \ now c o c u t e i n s  f i l m s  - f
a r e  h o u n d  ice d i e c - i s  ; c r d  c u e c c u l c r e — s f - d a i r  5 1 e -  d i c e r - u ,, the m e m o r i ’  -

- of e slce ,ci  e l ’ s
s l u r  c- I ’; . The di s c~ e r e  m cmv he w i t  h o u t  new c-nt r ce- - • l i e  ;e r e - c-mm Icr ice i n - c
- e rmv m i l e b m e r e n t  b c a r m f u l  c - f t c - c t  in  t h e -  ri me — S~~ iii j e l ~~’ o f  d c - t i t m i c e  h - - n e  r re ’cr m ~~~u u e  i~m
i on -v rif c e - -ce - di s&- r ’cered inc x — i c c  2.3lt~~. If scis~m e-c t ed le~~iones ir e- i c e-
surve’v s , hu t j t  e cen occc i - s i o n c c h l - c  p r o —  c i m e d e m1 , the f i g u r e  is 1 .21% . Il u eime -

i e s s  t o d i c c m h l i c m g  d c - c  r m u l - t  c - - m e  m t  n o i nts . r it e - s are con p am ehie to puc -vi oucs re-
Hue hone lesion app eal~ t o be the li e - a l  ports m)f dic -er .s in the RN mind [IS’- ,
i f t r - m r n i c i t b  of 1c ’c- - :ucpr ess u - n  su ckne c- --s ( i i .: - h - m e n  m u c h  lower than e-- -:r c in t e t h e r

h ut  t h i s  r e l c i t i o n s h u i p  i s  fmc r f r o m  p r o v e-i l . m~rou J e s , suc h as m m -  n O S e  - h e i  I f i s h
I i m  h ini v ersi n - c of Nr- wcc c~~n I c  upon  l i v e r s .  ( S u e - l u  d i i  1: - c  e - r ~~es m e r e  g e - n e - r u  -

-l ym ie has be e -nc SC: II known f e e r  y e - m e n u s  m i s  ly  p r e - c n - u c - u e d  t i ~ re -fl ec t thee e d equmcv
t h e  cen te r  t e n  the sc mcdv of u l v s h u c r ic of  t h e -  d e c o m p r es s i o n  t e r e e c e d u r e s  m u s e d .
os teonee rosc s in compressed air i c o n k - m u s .  Wher e- !e i st ’ nu i c a l d e t a i l s  were m d - - l c d
All of  the- dcc v ’s present m !  i o n s  except w i t h  the l i lm s , confirmmm tion w c c~ p ro-
ce ne w e - n e  given by members of thee vided of tr emcd -c seen i n  o n h e r  ; tu i ~1u e - s .

Ic gro up - . ~es em i r cl u n et N c w - c c i s t  le  The p r e vue lence of 1 cc ions ~i ee ceases
i s  funded mm c i nly by n - b e e  ‘ c t c - e l i c a l  R c - - e - c c r c b u  w i t h  d i v i n g  e x p e r i e n c e -  and/or  m e g e  ( t . 4 2 %
Council Decompression Si- I - rue-- s P a n e l ,  in t h e e  o v e n  -Ii ) e e ~c 2 r u m u l ~- I • Les i o n s
The re - -c ar e -h team is housed within t h e -  m e r e  r a r e  i n  s h a l l o w  a i r  d i v e r s , and

m r - i t ,  o h  Surgery (Pmnt e ~ sor Walder) mor e common in e l e cT  he h i cc m and sat c ur a-
i c e  n - f c c -  Dept . of dcc ucp m i  t coma 1 Heal n - h t m u  d i v i n g .  The  p m  e - c mm 1 e’ cmc r - is  h i  g b e - r

and H yg ien e -  ( D r .  R . I .  M ce al lu c cum . Thei c in div ers win - I c -c h i stor y ml DCS , and
i n t e r e s t  in  bone n e c r o s i s  a n d  d e c o m p r e s -  t h i s  c o r r e l . c t i o n  i s  m o r e  striking t h ime r u
s i o n  s i c k  -e s s  se e s so] idi lied I’c- t I me- es-  i n  c o m p r e s s e d  a i r  s r - k - e n s .
t c c ( -  I i  -bmmen t , ir e 1 964 , of the  MRC Dee -on-  M r .  P. im -nu Je r id ge am ia lvze ’:l the
pres~~ion S i - I - c u e - - s  Central Regis try films of 2200 compr c-csed a ce - worker s

c u r e d c ’ r  D r.  P. 1) . G n i f t i t l u - c . f l ue  i n  t h e  R e - g i s t  r - . . Bone nec r m e s i s  i s  m o r e
R e - p  c -, ry --. e- r y e -c to cen t  rum i i  Zr - coll ec t ion pr ec cu 1 c-re t i n t i e  is group—— ] 7% f o r  ~l~-’ I i -

of da ta  on d e c o m p r e s s i o n  s i ck n e s s  a n d  m u t e  l e s i o n s . The pro po rte e) nu of ~~cch
brine c u e- u ses in compressed air wor lo m ’- , lesions sh uic h u underlie- a joint surface
and ha in rem cu l t years b e g u n  to im e clum le - (the pote n ti c cl ly disabling ones) is
commercial diver s , m u c h  higher than in di eei s--36%. Cor-

The 11 r-.t spec k - e m , Surg. : e e n n m c r e e i e l u e r e -  r e - l a t  u _ e l i  w i t b e  age , i x i e m c  i ence , and
J. A . B .  H a r r i s o n , l Ce l e i c t y Medical l cc r ector histor y of IthS ii a g u l u m  demonstt-ated .
G e n e r a l  of t h e  Ro ya l Navy , i s  one - of Comn upu ter storage and retrie - vmm l methods
the world’ s f o r e m o s t  a u t h o r i t i e s  on t h e  w i l l  e v e n t u a l l y  m a k e  i t  p o s s i b l e  to
rm m e lu u m l ogy oh hone necrosis, lie me -viewed ide - me t i fy ’ w o r k - c t - s  in r e l a t i o n  n - c -  the
the radiologic diagnosis of the conditien c on i t r e c t s  umeder which thee-v were esl’osed.
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I t  w i l l  t h e n  l e e -  po ssib le- to c o r r e l i t u -  Gol c ie -me , R N . The  t e i l e C  i s  r - a l l c  n o t  up
b e - - r u e - chan ce -es w i t h  _ i e e ’ c i f i c  d i v — n - u — d e e m  o the q u e l c t v  w tm u h i h u  m i gh t he e-~~ e c- ct ed
c e ; -  - c c  e I i i  m - t o r i u - s  en d  d e c o m p r e -- s i o m  o f  t be c- - - e t w o  m u u t  ‘u e ) r in - ics m d  the e V i  S —

c c c l  e ’! fe- ct - i c e -  not o p t i m a l .  N e - v e u  t h e —
R e’ - c - m r c  N cmi to t h e -  c ; e m i e e  anti p n c - c c - l u — l e s s  , n - he t cc l c e w -e m u Id hue- a ci i ful n- c- ce ch —

n - u n u I  d v s h e m c r i c  o s t e o r e e ’ c reusis has mci— ing t o o l  f - m i  s e - i c - n e t  i f i c  a u d i e n c e - e s  a n - b
s u e s b e e - m u  i L m c m m i e e- t C d hey the e lack of a suit— i s  me e- c i l m i h e l e  f o r  re - u i! l m o n:i K e - u e t i n m g e - .
i h i c  c e c m c r n u u c l cm l i i o h  n - h e  d i s c - m i c e .  ~~~~~~ ( L C I t R  N . M . G t r e n e , I r c i c c n g c -  m u f f l e - e r ,

- u \ d c cci mli ii the- [ur i c- of re - - e c e r c h u  T l r e d e r s c ’ mc Me- e l i c i n e - , m u s t  u n - c i t e  of  \ mc _ - c e l
b -c - c m eg t e d  I m u ~~u m c  N e w c a s t l e -  t u - m e c e r d  n - h u e s  Mr ’ ul i c m n e , \ l v e r s t o i - - , U N )
t e h . I ht- v has- c- t m l ed  to  g e n e - r a t  c- 1 c—
c i  o me n- t ee m i c m c cv c i s cu I a r ermine I i :mm n - ion ,

m u m - - -. t m u g  sics l ue -n- c u o r i s o f  ( e t ) — h e mn c g I c s s  ‘C d lii ‘I\PI Nb T II C II NO I OGY
- j N r ’ re s  i n n - - u the- ext e r m u e l  i l i e c  a m  t e - r y .
I n  mi t o t c e l  it -10 rumble n- n- , 1 15 ions we m e IC c- bce cc not eel c- I r Ii c r  t I e - need  he i ne-
p r i u I R  ccl in l~ f e m o r c u l hue -ads a m e i l  1- i  f e m —  e x j c r u - s s r - d  i n n -  t h e  [1K fe ec - m e  increase
or -m e l sl u n  n - - . \ — m m l y  change- s w e r e  seen i r e  I h u e  i n t e r e e c t  ion h e t w c e m  i n d i c s t  r e
c c c  cr  3 we e h -~~, hut c o u t  i c u l  th ickening and t h e  mc e: m c d r - c m i c  conn ~m u n i t m -  i n n - bee f i e l d
s u e s  n - hue oielv c h i m i n g e - . U n l i k e -  mete , t h e e o f  n - i c r - l~~t- t e c h n o l o g y  mind fo  t I e  de-
r m i b e b e m n - s  m i l e ~ c c —  s h o wed h e e l  l i c e -  her  c u e c c m i e l u n - e .  v e - l i e l e m c c n m t of mc n a t  i o n a l  lv co ret -dinated
r e C m m -cc m u l c e r i z a t  ion. t r u c t u r m u ] c O l ] u c i c — - p r o g ram of r- e-~~c ’;erc h c m u u b  trainim e g for
mind u-muir row ca 1 ci  l i e - c i t  i omu i .e r c not seen • t h i  s f i e l d  I - N 30— 10:  -I t - - l I . In t h is
3 m u e - t her this pe ’e l c c S S  is s u c f f i c i - -i m n - l y connec ti o n  ti m i  S cieruce Rese-ar bm Coun-
an .u iogi- ui - to bone  cue-c r u - s  is in divers cm il (SRC) issued mc N ice- c i c c 1 Task Force-

o be u c s e ’ f u  1 remnuc i uris t ic he- sec-nu - report dm i t ed  -\le r ii Ill 7 t e  c a l l i n g  f o r :
1 h u u s embo i i  m c i  ion t e d h e u m  h e l m  see s rused (11 e\1i Inc c c - - u s e d  1e -ve - l of  s u p m o r

ic~ 11r - e - R • he c i t  her iv n -- c- t u b e  hi cm I me uc i — lv he SRC for l u m u c  r inc echno logy moun t -

c c l  earl y- i n d i c e tors of homer- damage. ing to 126 m i l l i o n  ovc’ n- S year s .
Si n ce thee’ chan ge- v i s i b l e  on s — c e o  is 12) \ close wo riic u -g r e-icutionshe i p
an c rud St ag e , e-uc rl y detection men - u m d s  bet ween n - l ie academic in -c t in - o n -  i ons  m i n d
have he-e’n - - - - c h i n -  - hce;mt H r im - bias m r -mi s - u n u i l u c - t n y  i r e  M a r i n e ’  T e c h n o i -  c ,
uj r c-d n - ice ’  u n i n c e n y  e x c r e t i o n  of h y d r o s e —  ( 3 1  Integration of the H i  su p - —
p r o l  i n c  h ey r a b b i t s  u n - c r  i l i a c  a n  t e r m  p o r t e - c l  p r o g r c e m  c-f longer terse re’ -- c - ; c r c h
r -n nb e c s I i  - m t  i o n .  T h u u s c m i  c u e m  m c c i  d i s  u t  u I - e re d t m a  i n  i me g w i  n - h  cue i s t  c n m m m  c i  v i  1 mc c l

ed c - s c  I ic- c  i c - I c  In c  t h e ’  col  1 agen  o f  cr i me  - de ie ’n se e f f o r t s  i n  t h e  M cc r i tee l e c h n o  I -

n e - c t  c v e  t i s m l c c ’ , inci uel i m cg h o n e  i c e i t r i ’ . ogm ’ a r e -cc , a i m i m u g e n -  uu c u u e - r u l i n c t e d  m um —
Th e-rec c u r e - , i n  F - c c c  - 1 e e C  m u t t  i one  c i me c i  h e a l  — t i o ne m i I prog I
i ng , men I n c  re-cc  ‘-ed Cxc ret ion o f  1ev d r u r y  — ( -1. ) u s  n - m i l e  i i  s h m e m e t  m e l  - m c j e p u i  r t  0
pro l in e w o u l d  he e spc -c n - e - d. ~~~~~~~~~ cc l i m i t e d  n u m b e r e l  ce -n t &- c~ of exper-
f o u n d  a s i g n  i f m e - e c u  t i n c  n e a s e -  i c e  cxc  r e-  t iu c c- a l t  hu e - u g h t h ee  i -  r i c e -  n anu s h o u l d  not
t u o n  S i t i m l i m  S d ay s  m e l t  c - u  c m h o l i : m i t i o n , be e s c i e m s i v e -  tue t h e s e -  e - c n t s - r s .  C m m i u d i —
F ut o n l y  i n  r a b b i C s  ~ b c i c h u  w e r e -  later dat m - c e n t  c - r s  ar e  named .
found t m  u m e c e -  bo re r l e s u o n s .  b io s- eve r , ( 5 )  R e - s e - m i r e - h e  l e u l c e r i  t i e s  i n  n - h c~
T u r i n g  Sh I m e x p c m c m c ~e - i u t s  t h e  d i e - t c c r y  i n —  l o l l e m e s i n g  s u g g e s t - e l  :mV e cm s ~ su c fety
t a ~~e o f  - - c oxyprol nec must he ri g i d l y mend im e- trume - n etuut ion; n -underwater si - i -k
c - u ~~~~n i c H e - , and ‘h us p r i s m - m e t s  a serious mind p i~e e l i c u e s ;  f l o a t i n g  c r - i t t  and  crc —
I i n c t mi t ion 1 m m  the - ~c l i i l i e - at ice -u of t h e e -  v i ron uc u en n - u  1 force-s mci r I nc’ cc n- r u e -  t c u r e s
‘echnique to men , mend n cm e te n ic cl s ; p o se r  g e - n e - r e t  i on  a n d

Bone gmm mlrc m m — m u l v  s c i m c t i s c c - c e c u m  with t u c m n s m i s s i o n ;  e c o n o n u i c s .
t c  - ( c r u e l  ium—99m scc s desc r ibed H .J. ft c ) Ch anges ( u n c c p e - c i f i e e l ) in NR c
G r e g g  ( N c - s e m i  t i e ) .  In  t h e -  cc cm cnu e  m u c h - I - i t  m a n a g e - m o n t a n d  c u d m i n c ~~’ c i t  l i e n  to
model , hone chan ce -es s e - m e -  derneome st m cc l end - c c h  i c - c e -  t h e - s e  e n d s .
by scm m mc m i in g  be f o r e  e-  m a y  cv id t - i ice w m c s  (7) Broadem eing tb u e  sc o pe-  of the e
seen , I t  SuS i n t e m e — t i n g  to note t h u e t  r e ’c i ew beyond  the e i m m e d i c c n - c -  p r o b l e m s

h e n c e  s e - a n  c han g e s  w em e seen c-veil i n  ces s oc  ic e n - e u  w i n - h  h y d r o c a r b u - r e  c’ x t  r a e - n -  i - ‘c m
lesions w h i c h  ~li d m e e t  he-come c -i s i b l e  studied by the Imis k b r-ce. Fhe la --I-

- e n )  x — rmi y , F o r c e , Iu c e w e v r - r , r’o m i s i d e r e d  t h a n -  t i e
11 c c- m e - c - n  ing d u d e  l ec ii e-d w i t b u mm s l e r e s i m c m  i m m e d i c i t e  N o i t h  ~e - c c  r c q em i r e m i e c utS m c —

of mc n e c - s  20—mi r u. video t a l e  I e m e 4 - m mci cc  on a l i s t i c c m l l v  s e t  t h e  p a t t e r n  f - e n  t ’ e
i m m e r s i o n  I i v ~ - i - t  l u e - m m m a  h e y  P r o f e s s o r  W.R . b r o a d e r  s b - c - c t  r u n nu .
Ne’ in - u n g e  ( l i e - l e t . I Iiv - c e u l o g y ,  l ondon IIOs ;c . Is su in t hee  r e -p o r t  t h e e- NRC s p e c i f —
Med • Co i l  • ) , su the -S ic m g .  ( c l i • F m e  uk ical Iy  - d i c e - h  pa F t  l C ~ p u t  lon e m m md c omment
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in order t h ucm n cc l u l l  - c e - r u n  c e e u c l d  he (- I ) R a p i d  e x p a n s i o n  of  e x p l o r a —
I’ r _ e T cue cc e-d. icc l u - c o n e -  c r c  bee r the r c- — t ion mind -xp lo i t  c u t  ion i nt e n c-s  a r e - i c  s
e u c c i r e _ i  u l i e c u c e s u o u r  ic m ~l c e - u n c l e - n u t  ome n - h e  c c c l l i n g  f o r  t r a i n e d  I e - r s c m n e r m e l , equ ip-
1 e r o i e c c S ~c d  n e t  m c m i i i I -n - — n ine ‘ b e e  S R C  nm e s nice -nt  m i n d  I m r o c c - d u r e s .
i e l cnn- .e nc ien m bc e m m i t  - - - s ‘A i t  be the Sc I - Ii r I- s further emp hasized t I me i m -

c I I c -  c e e u r u - u c e c c m t v  e n : - . I e e ’ F  c m -  i n t c r r -c t cl I m o r n - a n c e  of  m a r i n e  t e c- h n c l o u :v  to  t h e
p u  c c  m e - s . 1 m 1  n o t  o n l y  i r e  r e l i c t ion  t i  n - h e  more-

c m - ~ d c  - - m i - i  - - - m - n  m c i  :r  I b e e  m m m c d  m m m t e  N o r t h  Sea r e q u i r e m e n t s  n - - c t
ic c - ~~u - c  ce - ~~> I- - u - ni. c u u ’m l e c h n e i l o e - v  a l s o  by the e I l K ’ s p i cc y ing mc leading

ace u c c n  Th i c r m u - •H uie c i i r m n m u u m ~~( i i ; c  o f  s u ) r l u m w i d e  r o l e  t h r o c i g h its e x p o r t a b l e
P r of  - su e - Si  r m -- - I u m :  - ‘H u 1 1  - l i-c- . the technological expert i se based on t h i t
Soc c - . 5 ’ S b n t  s i -  u t e r n . - d e g n c ’ e  experience.
o f e m  ¶ e r e s  n- sue - - c - l e n i n -  I c - u i - c  t h e  i c c  t e n d -  b- u l e s c l r u l - e  o u t l i n e d  t I m e -  SRC ’ s r o l e
c c c u ~~ c , lt (c u N c - c .  ~

- 
~~- -

~~ H , e~ i c bu n e - I e r e - s e n —  i n  s u p p o r t  of  l o n g e r  t e r s e  re -sc- circle
t u t  ion fm ou -  mu ii i b e  r uue ~- e c f y ccc- er nc m ent and training. A l m o s t  c e r t a i n l y  t e e - c a u se
bodies , i m c d e c -  i v , ‘ -~~ i c  m u J e - n i u c  c - u c u i c m m e n u i  - of  n a t i o n a l  p r ess c o v c ’ r c i g e- t h m m t d a y ,
lv , b a n k i n g ,  t i e  - e  t i  t i c  prc-s s and he then d ive me ssed the e current fiman-
a r e a m - - 1  er cii  p m - - f  c-~~ - m c - c c c l  b o d i e s , i n m - I u d -  c m l  p r o b l e m s  of  t h e  SRC w h i c h  cure ag-
i n g  en , i m i d e - e u l , r ronnu  u i v e - r s e a s .  u l r m i v m u t e d  by t h e  s r i — n e - s  of s t e r l i n g .

O p i n i n g  t h e -  c -c- n- m e g  L i g h t h i l l  d i s -  ( I t  ni ume y he n o t e d  t h a t  of  t h e  SRC ’ s fi-
p l m c v e - d c o e - e s i - I u  r i b  I c  f o c i  t houg h t  m i n d  ap- nancial resources of about (100 nil-
p r - c e - i  c e t i o n  es bee- I c i r  r d  t h e  u m u g h e  t h e  T a s k  l i o n  p e r  a n n u m , 1/ 3 go ti e overseas
F o r c e ’ S r e- p c- r t  , r ’ cut c v c ng t h e  p r i m e - i  - conun i n- fluent s and equi pment peure -hases
p a l  c o n t r o v e m s  c c l  ~co i nd mm i -  a hmi ~~is  f o r  T h e -  press hmm d rc-~-or te d that unless the
t h e e -  subs e q u e n t  d l s u i — n u i e u c c . Th e - s e  m c c c v  m u m - m o n t  m e g  p r o p o r t  u u u u e c c l  C o s t s  of n - h u e - s e ,
be summ ari:e-d as t rec i nein g , re - se - ar e - be re- can -used by n - b c e  fall of ster lirg , could
qui r c -c ue - n e t s , c e m u t e r e -  i - i  e mu lee’ rti se , fi- be reduced , it s-oeuld he necessary to
mane -c and SRC o m e - m m n i m i t  i o n .  b l e -  sees fol- cut back e - e i s t i r c g p r o j e c t s  such  as as-
lowed by 3 p r i n c i ~n a l  c - I cc- c m ~ e u s :  l) r .  J e c c I -  t r o n o m y  m m m d  space , d omc- ~~t i c  h i g h  en-
B ir lu~~, 

( l i t , ( t - c h ci i c a l Director , BP Trad- erg> physics , experimental facilities ,
m u g  l t d . , t h u - m i r m r u u m m u  N R C  N I -cc  l a l  i m e s k  the - number of s n - c u b e - n u n - s h i ps , etc.) The
l u - n e c - ;  S i r  - m c c c  I - Icci r ei s , IR S , ( I u c m c m c m i c u , SRC it s e l f  supported till Task Fore -c ’s
Sc c - - r u e  e R - c ue n c b e  ( ou n c  i 1; C e-o r e - c  r e p o r t  b u t  smi n ~~ed n- Ic e- o p i n i o n  me n d c o r n —
I~ i l l  i m inu s • dU~ , 11 1 c c  c m l  o r  C c c  en e e l  , UK O f f -  mn en t of t h e  c o m m u n i t y .  Desp i t e  t h e

- I ire 01 c m  in - on \- -ccOc i m i t  O i l . ‘rice f i r s t  f i  n a m e -  m m m l c l i m a t e , [1- M ( ove r  5 years)
t w o  are c l o v e - b  e s o e - j m c c ed w i t h  t h e  I m e s k  w h i c h  a r e  i n  t h e  SRI Engine - c-ring Board’ s

u - r e - c -  r e I c h  c m m m d  t hue t hi rd is mc n ( -p r e -  N i t t y  are being a 1 located i cci t ial ly
se -ntat l y e  o f  i n e t e c - n c o . against the IH~ M estimate - in the Task

Bi r I - s  r e v  i c-ic ccl n b c  h i  s t  o r y  of  t hu e Force- ‘ s ou n - i ime e plan. Additional f u n d s
Tash F o r c e - , n i c e ’  n a ’ n u n u -  c - I  t he’  i m p - m i t  in- w u c u l e l  e -e r ’ : c i n i v  he m m v a i l a h l e  as n - h - -
I m u  r r u c m  t i o n  - u  mcd  i t  S r e l i c _ c r t  ‘a c o n e - I n - m s  j one s program developed. Recognizing the
a n d  r e c o m n u e - c i ]  i t  i d l m e cc . S t  m e s s  r u e ;  t h e  i m p o r t c c n c e  of  t h e  r e qu i  m i - t i m e - c u t and  t h e
q ue  - i on  of  a t i l d e - r n - cl c i n c  c - c e ]  S e-m t-mi t , he ne c ’e-d l i e u  p r I g  r a m m  i r u g  m i n d  d i r e c t  n - o n ,
n o t e d  n - b a t  s m i c e -  t h e -  r i - l e o r t  m i p p e - m e r r’d t h e  SRC i n i t c ’ n d s  to  d e p a r t  f r o m  i t s  nor --
s p e c i f i c  e l - ree l i n g  d i  f t  u - t i l t  i c - ce i n  t h e  ne a l  j m r o c e d n - m r e - , as i t  h a s  a l r c -cc d e  done
North Sea C v i  fu r t h e r  t - u r n - b u u s i : e d  t h u  fl n - h u e - c c u -e e o f  po l v i n u e r  c - n c g m c u c - e r  co g.
m mn ge- me e - y of thee- e u - c d  for ‘ l i e - c r  solution. -\ e h i r e c r u i c e s-ill he e - c tui b ~1is hue - d ,
I I e e e  s e n  e- sue  i d t o  i n c  I m m d c :  e n d  s i n - h  m ne dus  t r ‘ s m i s s  m sn - ee rie - C t h e

Il Ih e d i l l  I - c d t  of environmental di rector s ill  h e provided w i t h  a sm - c  11
force -mi - - n- i rig a n - c c i . I t 5mm c - - t e n - c u b  that cclvi — ic r >- commit tee si the sui te st ant ic i l
i n  t i e r -  - r e - v i o u s  s e c  Ii > it bu m u d  been pr -c’- indu n- r i c h  repr e se nt - ct ion. It is hciped
,I Ic t en d t b u i  n- l i m e  r u t  i e l l i s  soul d be poss  l I l t  n - hat industrial i net Crest u i l l  be sccch
for 20 da y - - sl~e - m i , in  i e u t , the- v had been that there w i l l  be some fina n cial sup-
limited t e ~ d c c v s . d e c m i l d  forc-ccmsting u m e r t  . This is cu - c mc - m i d c r e d important
I c c -  improved ? ( e m u c i d  one l u e m l e r l c c e  on c~~c c n  ems it w e r e ’ , ‘ ti ’ proc -ide ln - ihm - i c m c t ce ’ i c ’ .
cit I mu g t -cb u i u l -( u lc 5? Wh at are- the poss I — h e ) II I m i n c e s  regret t i - b t hat he could
I c c  l i — i - n -  of se c - c- - m u l l e r e e S i i e n c  b e c e r n i - r s ?  n e on - g iv e - the V i e W s  o f  1- I l l  f i m - n i s , 1 - m i t

( 2 )  C oc - r e e s i e n u  W h c i h  ( m c c l  r e c e i v e d  lee h a d  a t t e m p t e d  t o  get c c c  o i l  c c u d u ~~—
Inc ne-as i flg me-c - - c cii i t i on us c mni aj  o r  c c l -  - r t rv Vl Cs h e y asking comment one t he re’ -

i l l u m e -  j - n e i l e l e m  e m  . F .  I ‘— 5 30—5:2 37) - - - i l  f r u e m n  n - m e -n e t s’ p e t c e e l e u n c  c o m p a n i e s .
( 3 1  —\ pm e s s i m u g n ec- il f - - n  c h c e - m c p e - m n - m u  ( i s  c l e w  t h e  g e n e r a l  r e a c t i o n  ‘ A m e s

O f f — ~~h c n e  e ’ng i m e e - e n i n g .  on ce o f  W1ule - s p m ccl i f l t e r e -e t , j - i m i i s e  i n

C n- u 4
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e - e n e c r e b  e c e t w e - c g h i r i e :  c r i t i c i s m .  Th e- m e- p r of essional group - r e - r esented c c t h e
~~ e S  some f i - e n l i n u g ,  h i c t e e - v e r , n ! e m i t n - b c e - cc- c - n -  i n m e c — — c i e n e n -  u j h u t u  - I l i v e l y ,  s u n - r i t e - e l ,
Ta~~ r o i -  u ~hou~ 1 e have- been set up c a r - c r i t i c a l , l - n e u s b e i e; c - e h l c , amc - b  odm:as con-
h e r  and that i t w o u l d  h e d i f f i - u l t e e l ]  h i t n e r  e i m n u r c r - n ’  p e r l u c c u he - t
n- o ca t ii up.  lie r - v i e w e n - t  1 1 c c  is ide mar i ~ e u I  i n  some- o f  n - h e  c los  i ng  r - : - e r
r on - g e- c c l  c u o ~ uu ~c cuts ic - r t - l v ’ eI on n - b e e -  Ta - c l .  b e l o w .
I o nce Repo c m i n u u l c r  ¶ ! u n e c  gcnercc l h uI wc e rm ls , cu ter t b: - mn ~ u n g  ~ l~~ - p a r — i —
h e - mi d I r e g s  : c: r r e am  I s for the ii c cc I - c c c  h u h - i u .  ¶ - e u  s , re —

• iT n i t  m e - a l  - t i - c m t - n -  i o n  em r c e i c c -  mci  ‘c- : spondeet  o spec m t i c  co mn im en t s . lie f I F t
1 ’tTue- T7m e Te r r c ~u T ~~un i TI ~~~t m i  - ecu  r n - - t e d  t h e e  d i f f i c - c l t - e -  ci nc h i m p o r t e i n m

¶ - muc h i n  t 00 - l u r e n t  ~e t i ccc . \ m m  r i uci cs of t h-i c un ice- c- -c it m’ — I n d u c u  r i mu ]  I n c  - c u c c
u b ua n n t i n - c t  i c - C -  :15 s c - s  snin -en ¶ me w e r e  i n q u i d - s - Tb i s i s i n  p a r t  d c u c -  to t - -- lu r i t  i s  h on i —
n- i o n  o r  missi n g. n - o r ex amp l e , there- c-er - c i t y  sm -stem ’s being subs tantiall y
is cc s h o u t  m e - c -  of  e - n l e - i n e e - r s , h c u n  how- d i f f e r e n t  f r o m  n - h i t i n  c u r d le , t h e  (iS
m i ne - m i r e  r e q u i r e d ?  A g a i n  i t  es mi uc 51c f or Jii n- c m inu . B r i t i s h  m t i i m i t rv is uinul- -u c 1e c
f i cu l t to :issess the b ’ us i s of n -he f u n d -  c d l v  ir e  c u i u : i - u r i s o n  l e s u u  cc major d e n - c -
i n g  c c  u i r e m e n n - . t r i l - u c t i o m e . 1 - o n  n - e e - h n i e~u u c -s c c s e e h  in th e e  -e-

2 .  - co t enoeu gh cc t n c n c  ion had been on - leer c o n i n u t r i e c e  n - - u  e f  f e e t i : c c c - n m u r  t ion
give- n to on -her e n - isting i n  ul u rams . cc c iv  cm - - n -  he d i r e ’ m t l y  mc i - I  c c u ’e le .  He

~~. There  ~uis i n s u f f i c i i - u u t  guul d:c n i cc - fcmr the r note -cl that n - l u - - c e  I 0u  intc - ne —
n- o r  cooi ~ h i r e i t  i o n .  0 1 1cc- n i m e d u s t r j e c - c  n - i o n  t o  S t e m  l e r l e p o m e m e l s  of  i n u - h j c ’ j j u m c e l
cr - C’ jnvcelv e -d b e e - c~ iiles oil. mmcc c i t  -

-1 . Ins uffic ic-n i t me! t n  n - j o n li m e d b i d - i l l  I. igh t h i l l  , cI c m i  n e -  the c m - - c t  I n e g
g i v e - c l tø n- neC e.ei g hti ng between re ve -mcrch ca ll c ’ el for gre ;ut e r p r i - c i s i o n e  i i  i n
an d  t m c  m i m e ; . reco e;nu it ion of the et forts r - - - c u e  c r e d
~~~. C c i n - i e - a l  e e l  n e - e - c e e n u i n l e :  ( i i )  m is r e c ; u u r d u c  the- centers o~ exper—

:- . hr r e  w e - - u e n e cJ J ~- n c c ( 1 e -  belief t i — c - , mind i i i  I i n  terms of the e m ir i am-
t h a t  n - h e -  l u n u i v c ’ r s i t i e s ’ f i r s t  p r i o r i - - - c m l  and o r g m i n i : m c t m c m i i  cu ce - J i .
i s  t r a i n i n g  ( e d u c e - u t  ium nu i • n - b e en basic To these observ e -n c n - h ue I eruuus c-ss of
rc n -c - e r r  b , ~c nu -i m i t t  c m  1 hcu e t me lepl led the  ~h mc I m a n  and p r l i c e - i - i l  eIeeak e m - —
r - -- e - i m c h .  in h a n d l i n g  t i c  d i f f i c c c l t  b ci ~~~im u e s s of

2 .  U n i v e r s i t y  re ’se - e i r c h  s h o u l d  c o r n —  g en e r a t  m u g  m ine!  r e - c l e u m c u u h i n g  t e e  coc c --u e - n ’
l c - u ue c -c , t m e t i e r  th e em e cluc u u l i c e — c -  o t h e r  u-ne c u m e t i o n m e l r e s e a r c h  p - l i c v  mind  c n e c c d l _

e f f u - r ’u s .  mci - c- c i n  a pu t e i i c  I i l r u m  s e s  r em a r e ( e l
1 he r e - v u-ec u cli priori i cue su l - Ic e- t ed -J Ic e - l i m i t e d  cli - c u s s  ion of the po ¶ en ¶ i a I

i n - )  t I l e  r e J - o r t  W e ’ n c  q u e s t i o n u e - u l .  in p u t -  of  (i n- leer g o v e r m u r - e - c t c ] -  e r ’ m - t i e
4 . ~1 e n  i n c  T e ’ c h m e o l o g v  a i e l e e m i r c d  t o  mi mi c! the mi l e -c c-n ice of enu s c c t  one the’

h m cve- be en confus ed w i n - h thee- t c ’chnc leigv poten t a 1 cont ri b etut ion and inn c i t - c- n-
of O i l  u - n- r m c e t  ion, of defense- ‘A mes non - -cc i i i  n- be-s and sui r~c r is -

C. u uc jj or t in s : ing, however.
1 . I n u e b u i r m e e - c e - n u t  l e t  the iced to c i s c  Oc- ’ r c m l l , t I - c - r e c e e m e  he  no do cuh et n - h i t

Un i c’e n - - I t y t i  I emits • us i n - h i m  its mis - mi 1:1 b i l e m c ~ou i-ce- s a flel ¶ o
2. S u e - u i  r t  f u r  s t r o n g e r -  i n d u s t c - v/ thee- - hc - g r ee that i ndustnicc l u odu uercct ion

m j u e c v e r s i n - v  i n u t - r c c e - t  i o n ;  h u t  t h i s  s l u o u l d  i i e  b u n t  b mco m ing n - hue -  SRC w i l l  pursue a
be - ct I I c e  p e r s o n a l  l e v e l .  c eiu m reli nat c- d expanded pr ogram c c l ’ r e - s e - m e r e - h

3.  A ’ r e ’ e n n en ’ w i t h  t he  c o t c e - t  01 c m n m d  t r a i n i n g  i n  m m m r i n e ’  t c - c h n o l u u g y .
cc- r u n - c r c  of ex p e r t  i Se- , alt hough the  i s  i n - n i l e - e d , g r a n t s  m m re m e l n- em cul v n - me - ing u u c c u l e ’
c e i u i l d  Ic a p r o b l e m ii t h e e -  direct ion (-\ .W . P r v c c -  and 1 .1). ~!cKe ’ridrick )
usc- re t o o  r i g i d .

Summarizing, imedu sn - r v ge -ni t -rail s - d i s  

-

_______________________

p 1 c i m e d  c m ,~c - - i den rabe ] e i n t e r  c- c t ire t h u e  DNPL REPORTS 1propos als i l l  w i llingness to c o o p e - c - n - e .
It endor se - il the e n -raining rid e , hut the -

r - s e-c m rch propos mm ls  were causing some Se- c- the bock of thus un - su e
cone-e ric and hieing questioned. L i g hth il l for a lis t of current ab-

followed up on his opening remar I--- by st r cmct s , and how t ue ob t a un
mm lii y ci rgmu n - - i n g  t h e e -  en e s e c i n g  d i  Sc  mu s s ion the report s -

n-n t e r m s  of  the c o n t r o v e m s i m m l a r ea s
he h c u m l  p r e y  i~~us lv  i u l c c u n - i I i c d .  A t  l e a s t
30 p c n t  ic i - c u t - - , mc m n y c-cry well pre—
~uared mun ch  eu n cj c j n - u h t  c d l v  forwarneel - -and
r e p r e s e n t  m rug c - u  n n - u c i l I y  c e l l  the
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[
~~~ v~~cs silicon a n d  b i s m u t h  ge rman ium ox ide s

( B I 1 e S iO 29 Bj n - 2 1c-0 111 ) mi s enm e -mabl e s n - m u m -
c e - c -  n u c e e t e - r i a l  r u i n  I u~~m i m e e — V i u h c m m c -  h o l o g —
r u l e h e v  was  d i s c u s s e d  hi- M u i g n a r d  and

l’c~Tl- k \ ’c1 l m l\\ l c m ) ’e.I I RI Sc I o N  ~! P.. CA I M ur b c c  ron Ihe x found these mater-
TT~~~~~~1T 1Tm’ T ’ cfl Ni \iTThVTT(\n- DATA u s  n - c  have the  h i g h e s t  ph to refract e ce
pRo cr scr ~~

T1 - 
— crc -- u t  ivit s in cryst eels re - porn - c - u ] so
fe e m -

Thin ’ Con to rt- nec scc — held in i er e msc ele - mn m , The nom-opticcm l holograpny sess ion
Israel , 23-26 Augu sn - 19 76 , ur e d e r  the included papers on micr r m w: mve - holography
m u c s ; e i c e ’ — of t l ce - I n t e r c u i t i o n a l  Comm neis si eecu in the u l e- s ign of glow discharge plasma
for Optic -s cinch or gmc ru c :e el 1e v t h u Israel lamps , for imaging of c-m m ~l— gener e ’ed
I iser and E l e c t r o - u m l u n  m c Soc c e-n - v .  There w cmter sa ve— mend through aberrating
we - re - n - h I mc it e ¶ ~ 1 k -  a ri d c o n t  n i t m  e n -  c-il media by m e c i r u -e of a phase medu l at c- d
u -I l l - c-n S e t c  ended h ey a l e - m e n -  150 sc i cu c t ist reference -c beam. One p m c u e e r  a l s o  d i s  -

n e - n r c  e 11 even the is m c I ~ 1 ci , cur e d cc small c cussed acous t ce - cc I holography in det c-c t
inn -  c- i n l e t  u one 1 cx be i b i n -  — i ng m m m di at i o n  me c mua rc Cs

rhe ec b unicmc l ‘mess lone u s c - c d u e - n e d  n - mu  n - c u r  sessions on image lerocess-
us i t  h me R e v ru - e t c  address by Dr. I . S. Le I thu i ci c; , ~ t is m i s Ic 1 t t Ice t i m e c o h e r e n t  i m —

11 . 5I I C h i e : u c u )  in e d u c e - h  he- d i scu- ~n-ed the e cum : i ng hum s a definite- ed ge over the
n c- - ce nn - S n - lIe n- mcI  h i m l m e g l m m l e l u m . l ie -  s t r es s e d  cu b i c - r e n t  i m c e g i m g ,  s p e c i a l l y  w i t h  m e - f -

the snare—of—thee- —art in mmu~ lic e - an - e d V i ce s - c r e - n e c c  to ccc Imie- v mc hsle s i g r c c i — n -  u -—nois e -
m u g  w h i c e - l  ~~-~c holograms and empha siz ed ratio. This es mm s dis cu u ss e - d in a paper
the- sm i rks oc - . B u r t o n  am id I . Cross in e n t i t l e - c l  ‘ N c c j - c i  P r e e b c l e m s  i r e  O p t i c a l
c e c n n c -  n - i o n  w i t h  t h i s .  I m m u c e c c e -  P r - o c c — ,s m e g ’’ by I r e - f .  -m • Low -ent bm -l

\
~ 

t u m  l i v , Dr. B u n - t e e n  h i m s e - h f  inch P. Cleave- I (Inst. d 1 -n i que , I i .
(Ic u laroid Corporation l g muv e - a l u c i l u e r  d i m  Pm mn i - — Sd lul , fl r - - - e v  I .  I l y h r m c l  i c m u e e m ; c - —
this e eb e i ec t e n t i t l e d  ‘‘l i l m i t e  I c 1 c b u t  proce ss utl e- , u c bm e- m e- i n e e - u e b u e -m e- r c t l m c - ht
trans ici s si on/Refle - e -t ion !- b o l i u g n - m e i e h i c  I n —  Ic e c i- c e-el i n - i e - c e n - j c c n R t i u u : u  w i c b m  e l e ’e - n - r orc i c
c l u i n g . ’’ w h i c h  w e —  one c m  then bu i c;hi l cghts smu h e- - u stems such as d c g i n - m l  rne i nu ico n n n - p uc ’ —

of the me-ct ecu ic . By l i m i t  in - c e- t be e’ i cut or - er-s or c une ~i log I V  compc n rc c cu ¶ 5 , u s a  s a I sec
n - n - t e n -  ion c o n t c - n m t  , i. e., t l ue- h d e mee g e Ii - n - be , of  n - l e e - c e c i l  i n n - c - c - u-st. in c o nn e c t  c o r e
he is mmhhe to pr o d u c e - c  ho l ogrm m mn - es us - fe m e - l u  s e t h  h m l i m m - ]  — v - - te n c ms , the p c e l e e - r  i n n -  i n - l e d
m e r e  h r i c - h n e r  n -hare n - he original o l e j e  - t ‘ ‘ \  New l I e -m e l — I  u c u e  \e sn—C cuheren e t Li ‘ m n -
min e! c cc ii b u t -  c -mis  il s- se- c-n me g mi m i c—m t m mml - i c - n u t  ‘ c c c  1 vc , ‘‘ h e m  D r .  J - Or 1mb - ic- m g - -
room I igh ut. This is h eea uu - e r - t h e - v  cit ii — ( l h e c g h e - s )  , ic e s re- c e - i ce- el w i t  hi m c m l  bumi — I m c s n c c .
I :c- the c-n u n - i r e  spectral oun - -m o of the This device u>c- s I d S  p h i o t o c o n c l u c - !  - n .
i l l u u c c u i n c e t ion —ecci rc -e mm m ccl d i~ t c e c t  in - in e to Celle l i g h t  a h s m m m h i c c c -. lmcv c - r , d i e l e c t r i c
cc fcc i r lu smm i 1 1 c o  I m d crc g Ic’ . -‘cs t h e s e  m i m me em , and c m 1 i qim i d — c m v - - t c I Iii
are s um t cmc c-—nc-l i e- I rat feer t h a n  is -hit e- — s cmnciwich e e’d mc -t s e ene I c m H  t r m e n s p a m e n t
l i - I n -  bi oh og c ccu — while -h t i n - c -  volume- d u f —  e l c - c t m e - d e - s . I t s  l e e m l u e m u e n c e  i s  m e ’ m u l l v

r u c  n - c - i r e , the- c men b e e - m a S S _ l e r m u u l u u u c-mI o u t s t c c u d i m e g :  re- -- i c l u t  ion l00 (n- line s/mn ,
emes i i v  — — another a e di ce n u n - c u e - c -  o I n - hu e 1 meput s c - mu me i t  i c - i t  V l Id  l i / c m  and  co d
s i -  t e r m . t ra -c t 100: 1 . Ano them i c cc l — t i m e  e- i-u her

h olographic in eterfe - rometr y us ccs the u-cut -~-n - m c c l  c h i n - c c  e r d ecc - s sor u- - i le g me e-
t - p l c  of -I sessions; s - h u e  of thee- ap p h i— mcm t Ic li qui d c r y - t e l  dn - s plm i y as e s e l l
ccc - cone s d i s u cm -se d were  i n  c c - m t u u l y n c a m i c  as a r e a l — n -  lin e t c s u m — c o l o r  i n - e c e - b c e m e - c m t —
flow n- u c m h i e s , 3-dimensional di s lu lacement , n - - i -- cohere -n t Pl ZT image comuvc - rt e r were

c re J i c r i t  U n  c I C Ids , di I I em s ion c c c - f f  m — m u 1 -o presented in separ :i n - c pc ep c- r - s
C m e - c m t  i n  s m I t e- u s o l u t i o ns , she mm r , c r u d  The ’ le me per on the  l i e l u i i l — i _ c r v s t u l
di stri bution of c m ~ m vei n- tire and twist 01 s d y e , me -nt ioned in the 1m m - n -  I i m c r agr - mi l elm ,

d e c — u s .  N cc r e — l i n u e - c c r  c - f f e r n - s  in heo l ognc m pbe— seis c u e t m u . u l  lv l e m u -sen t e - el in the ’ l i e - i c e - c - s
i c  i n t e r f e r o m c n - r m -  and h e t e - m , m e k r e c -  i n c - e n -  a n d  T e c h e r u i q e c e s  s e s s i o n  w - h c c b e  i n c l u d e d
feronne e t i e  w e r e  mc Iso discus-c- el . rue- twork met he lm!  s foe i n n - c e -  e m i t e - ]  e e J e n -  i cs

in  n - I c c -  h u e - I  m e g  m a p le i c  r o e - o n  e l i  r u e -  m a t e- ri — improvement of si gr im e I — t i c — n o i s e -  n e t  10
m mh s — d - — s i c u r m , ii. K ur ; (Phi li ps CcuhIl in mini optical ce- u m c u u e c u e i m e n- ion s y u m t e u - -
Im o r n - e - l eung sli h e. , (a n si - men g )  and .l.P. us ing surface acoust ci- e J u t Ic real— time
h i n - c i g m c c u n d  e n -  a t .  d c l i . ( c-me t n i l  de s m g n m m l  p roce - s - c u c r s , and a S i m p le  s a m e
IOe- c b e e - r eh es  , u e r~e c c > , F r - e u n i c e - ) ,  d i s c u s s e d  of maki c u e -  w u i v e n g i m e e h e s  m m m c c l  g r e e t ings with
i n  2 —~e - f e a m i t e  m u l e - m s  t h - n -e i co s si bi h - v  pos sible ecc c n - o m a t  c c cont m u - I  1ev m m c te ’r—
of S n - c i r c e - c ’  c e i l c e m c m n -~ in doped Im Ni c O -j f e m c c c c m e ’ t e m c . In n - bc e fie ld eef pa tt ern
cxc e’e- e hiti g I Pb in - / cm 3 . Use of hi sme l t h m -cogn i t  ion • p c u I e c’ r~ d e a l i n g  us u n - b  n -he

(i l -u
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c cu - len t hm c e i l w r c  t n - e n  ll e h r - cic c h m u i , c c t c ’ m - m  m e r n h e n m  sinc e - c n- Ice fou n ding i m f the t Jn i —

~mnd 0 1- t i - ci w r i t  er i e - m i p p r c i s . e l  were of c e r s i ty  mi nd b u i n -  b e e - c - n  r e s p o n s i b l e  f o r
m re te m c-n . t . The h ui c m -d i c - il a r - ; - I i e . u t  I - in c the t eaching of mu m n e t r o l  m d  sv u - c t e -cum-
se scon u n u c l u d e d  p c ~ ‘ -n - n - w h i m  be u l e c h t  r n g m n e ’ e n i n g  i r e  n - I c c -  School i f
i s - i n -  I t b - c  r e a l — n -  m m d- u u m n - e u - e e t l c  i d e n n - i t i - l in e -  u r i c -c- n m e g .
c e i t  come of bc m e l e e- cc - cl I s~-ec u d e e d s  I n  - c l u e
n - h u e - j r  h e l i m s e . c c i n n - r m m s t  m u m  mI - m e - d u p e  I e m c t m u n c s , \ c m u e - c m m l u e - m s  o f n - b a -  See n- uona l Commin -tc -e-
c i u c t o m e t i c  p e t  n - e r - n - c  m c i  e e e I i i t  con c f  I - c r i - e u —  on u e e u 5 e m u t  c - n - ‘s c - t i c - e n  ks are mi - f e - - o r
mou - c e reuo sis , thee- l e l m e - k — I u c u u c  ~!i—c- m- -e O f k.!. b u u u c m  b e h e e u e , l I e - ad  o f  t i m e  Ime 1 c ~ii t —

e - o e I  m i n e d - - , usin g chest S — n - e c u  film , me-m it ot i’m u m m u 1 i u u t  Hg t i . c t l m c u u a t  ics , IJniy en—
mmm d n - i -  pe e - S m b u i l m t u  cut l o c c e t i c u e - dcfet- t s s i t s  C o l l e g e - , ( c i m c l i f f ;  n u m l e s s o r
i n  n - n - n -A dd! — c - u i  t rm mmc -m m lss ion i i i -  l u - m e t  c u u e e ’ m _  B I e e - k , I’ m less or el C uec e m l iun - m e t  n - - e c u  a t u d
i n  t ? ~ m n - i  - - t e e n - c u e -  cac i t v  by u s i n g  a r C r r c - c t e u m  o f  the e R e g i o n u c c l c:l ecnm l l mi te r 

l e - p u m i e-d n u i h m  1 m m — e r  h o l o g m m l l e h i c  ( e n - e n - r e , I l n i s e r e c t m ’  o f  M c c n c h - - t c r ;
sv s t en - lu . and ~Ir li~~ l i e - l u - , Suc i u en int c -nden t

be e ah u meve- i s  mm b r i e - f s u m m a m o f t I m e  of tb - . T I l e i - ion c- cuter Science ,
t u e l e j cs mired I e c p e ’r n- , out of n - h u e -  a ppro c i— ‘, e n - jonah Physic al Lahnrce * e u c v ,
m a n - e l m  (-(5 ~~c~~e - r s  p r c - - c e i e t ed , i n  w h e i c h  T e d d m n c t o n , ‘I i d d h - sex.
n - h e ,  e~ m C I - e n -  ‘A- e m s  i n t e - r e - -- t e d .  I b u c -  e v e - mine-
izing committee has promi sed n - mu p u b l i s h  I u m P c i - c e - u -  P a m e l e - m i . -‘ce ademic R e l m e t  j o n - i s
the proceed i cig s ce-mv q u i c k l y ,  p o s s i b l e ’ ‘ c ! encmc e ’ u-i - , T~~i i j T u i c-S L td - ,  bh m u r r e u e i c e ,
1ev e - e r l m ’  l9’ , in coope r- e n - ion s- i n - h  lime s i - u - e l m  . e l u I - i e l u u t e - e I  Pr -o I- -s son - m e t
P ec - amon rre- c - s. These procee dings wi l l  Cb e emisn - cv in the Depart -c-cut of C lue -in - is-
c m - n u n - d i n  a l l  the p m cpe ’mn in f r i l l  d e n e i l .  tr y - am ed \~- 1- 1 ied C hemistry, a t  n - h u e

There was one other feature of thee t l n i v e r s u n - -~- of Sce l ford.
m e n - c - me t  i n g  w o r t h y of I n - c e - c u t  l i - r e . The e I m e -ne -h
group led by Pro f. 1 . Ch . V j u n e - u n -  (It . I’ u o f c - - - s o m  \ - - I I c ( u n - m e n u  , l et - ar tm - ce - n e t  of
Be s a n çlm nu) showed a slide c r u d  r x I u l u m m e e n j  PT cv e i e -e , f l n e i v u - c  - e n - t v  u i f  l e m s e c , li m e s
ho~ n - h u t - s nu ca je cc f u l l — s c  ze l u - i  i m e - m e i u u u  n - m n - i c! he- e n-c c l i i i ,  m e n - e d  as I - m e d  o f  the n e’us
i ts re- co n -es t mmcc t lore of t b u m -  ‘ c c - n u l l s  de Mi ho l m e n - c - m  Ic i i s  ion  c t  t h e e- Ruin - he- rford Lab -
in t h ee Louvre Museum by using t h e  bi g- ora l m y with effect from 1 I m e n u c e n y
g e - - I  p h o t m e u r a i c h i c  p1 e n - e s  e ve- n mmm d c (cucm - h r - . l ie w i l l  he n u - - I m e e d m s i b e l e  for thee
torn nnmm c ~l e- b -v Ag fcc ) and g e l  1 ee nm - - u m i  f I e m -  n i c i t e c e  g e - c - i c - n m  t o f  n- he Sc I e’nce Res cmc r ebc
and d e v c h d m l e e - m c , i b i s  i s  n - c e  large — c t ( e i u c d m e  i l ’ s I c c - - e n ( c - n u n - r e  w h i ~~h is being
h o l o g r a m  slu iC i c has ever  been scie - e - c-n ,n-c - eqeu i p~ecd us i n - h  m i m e  ~OO -PIs  d u d e  e rhin - u m u rim
fulhv made or e v e - m u  a r t -  n u n - c - i l . — I ’ . [ha s , glass I cm s c- m lien - - m i — e  by unc c - e c — i n - v
I I- - - . n r l e -  ml  and S~~stems Lng in e - e - l u .  students.
l u u ; - t .,  R e - m e s s e ’ l e e - r  1 e u l v n - e c h n i c  i n e m - c n - i t c u e ,
I n  o , - - . Y .  ) OLII TLIARY

I m u m  - - - - i - r I e - - I e ccc b u d  - n I c , Pro fe-Ms cur mc I

[NEWS & NOTES *1 e t r e - m t i 1 t e 1 \~~~~~~~ : -~~~f o m ~

-~ S l i e  o ~r . l ie  w m c s  a t h c c c  r e - n -  i eCu I
1 1 m m - s I c  is  t i ned m e n  au ct bite r I t V l e d the - ‘ —

ru - nc i c lean -cd s n - n - - c u e - n  1 m m -  e l  seel ids . - -  u r n
I’ b R - u S A L  m m m c i  e d t m c c u  t c-cl inc I n - m i  I y , he bc - p e n 1 u e  -u

r e - s e -cure - h s - on - k w ith llnrico Fermi m e t
- - - 

- 
me I t b e , Re-a c e- n ir e t he’ h ) e p c c r t  — n - l i e  U n  i y e  r n -  i t  v o f  R o m e .  In 1 9 S~ , h e’ and

u c  n- - - f l e e  u - M e t  l mennmm m t I cs , Elm i c - c - n - - s i n - i -  iii s fan I I y cnn-’ l u  n - c u t c-ed n - c u  I n - mg 1 men - eel isb iere
of St • u \ n - c i ! m c ’ i,m ; ( Iem c e t l a n i u !  I has b e c u c m  n r c — he worked cit ~ mu l e ’S (eel  l e e - i - , lo i uul on .
ma ? e~l to - d per’ mmc m i I chmi I r . In I ]( 18 he s -c — appe) in - e l eel t m  m tee i pal

Sc I eme t if i c o t t u cc - m cut t lee Ic lee c-uu i im cc cm n i -

A t t hee  Un i c e  r s i n -  v of Cd I c u b i c  n m  b m , Dr. e m i t ion Rcs u-mi mc ii I sta i c l i stenue’ n t I nec -us
I~e m c i i ]  I - - . c n i n - b e c e r~~, R e - m m e ! c - m  cu t lfe- l) e~- RSRI.) , C r c - m e n -  ‘ h a l v e - r n .  H ere he de-
l i  ! d c u ~ d c t  i i  Nmcc r u m u a e i u l c m g c - , h umu s ho-e n - i pro— ce-loped Im i n e n - b e e - u n - n -  m i _ m i l c a l c c c l . u t i o n s
not  ‘~l n - e m  j pe r n - lI ne d I I b u e u  i r i n  c i t  elect ro n i c w e e  y e -  fume I ions in sol i ds
I n - I c c rune i co l o gy . lie r c t tmrne e- u l to Bcdt - rd  Co1 l e ge  i n - i  1955

m i n d  ‘ A m i n e e 1 l j e d c j t e t u - u ]  Professor u - I  M m m t h e - —
Pm D i - . K c c w n e s  has Ice- c -n a ppo in en - e -d mat ical i ’b, v sics i n  1969. He w a n - -i
lu r e u r ~- n - - u c r  orTie g i r e c c r - i n g  at ( hu e ’ t n - c u ver- v i s i t i n g  l e e - n -  c u r e — c- m e t  the in n - c - n  rime n ioncm I
3 e n e  ee l B at h lie has b ee - c -n a -, t c m t l  summer se - Ic u eo h - in I taly . and gcmv t -
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e-c ,urn m e-c on thee hu n - e d S n - n e c  t u c i C  of s o l i d s
ci t n - b c e  Enrico i er m i S ul c i cce l i n 11)63 mind

• 
l’ c - m m g i e  m u I b m - - I - . lie wa- u n- he c u c u t h o r
t h e  h c u c e k  , E~~-—- ’ ic - ‘el . — ‘ , r u e , ~i m , m L n

re ?~~-~ u’ , which s- em s i - c u b !  i — h e - e l  i n c
I e~ I
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R— 10- 1c hVP fl I 1 ‘iN In -b ‘1 1 up MI y c S I N COMPIJTA’I I ON-U . FUn- ID IlYNV-I ICS by
R. ll. N cinn -i

I n  I c i r o p e , as i n c  the US , the use of the computer to solve
complex problems in f luid d ynm e ru i c s is a burgeoning field
of endeavor. This report briefly ilc’ n -m crih es some of the
current European efforts in computational fluid d ynamics .
The citations are intended as “leads ” to the individ u als
and institutions involved in such activities , and recent
references are given to provide guidance - to the late-st
publi shed information.

C- 26-~ (- TUE 1 2TH fl—TERNATIO~-ML SYMPOSIUM ON AP PLJET ) MI l ITARY
PSYCHOLOGY by J W . Miller

This repor t describes the 12th Intern atio n em u l ‘svu e ! e e si uu n on
Appli e d Mili tary Psychology, h e l d  in Paris in -\~ n I  19 fi
The Sc- cup cmsium was attended by  24 rel cren e e n n - i t h t s  from 10
countri es . The theme of the conference w ce ne “The e m- nmtr ibu-
tion of psychologis ts to m i l i t .u r y  effe c tiveness ” . I e e e- h e
participant was reques te - c] to bring e x c e n n u l l e s  of e m c c e - e S f u m l
and unsuccessful programs which were i n i t i a t e - u ] a n d / o r
imp lemented by behavioral s c i en t i s t s .  l e e p i c s  of discus-
sion in cluded recruitment um nd select mon - i of armed forces
personnel , t i aining programs , conscientious object u - n - , t h e -
growth of n -unions in the a r n ~ c- eI forces , p ersonnel resear e -b e
and t rmcining programs , leadershi p training , and the role
of the psycholog ist in the armed forces. The 1~~th Synpcsi-
d un n-u will be sponsored by Canada and be held c i t  t h e -  Cance uh i men
t o m e - c - ne Base Europe , Lahr , FRCi in - \ p n -  i l  I 9~~~.

C - 3 D -  ~ THE 10TH INi I R\AIIO NAL POWFR Son-PIES cYMl u uu~ I de Em W . G . Soper

A summary i s  g i v e n  of  the  10 t h international Pewe r S c e me r ce ~~
S v n - n u l e o n m i u m , B r i ghton , I mm p lm c ni u ] , Sc -i t e-n m b t - r I 9~’ I - , a t  s - b e lch 3m
pap ers were presented. l r l e b m c s I S  in n -he re-c- j ew jc 1 - i meced
cipon u seconda rm - batteric- -- w u t o  hi gh e necev den s ity, i.e..
those most s cm i ta hl e for e- l e c t r i c a l l v - p o w e n e d  c-chi d es. n- nm
m t  rc cu bum c n - m e  m y  i _ Il scu— — c min i of the p r - inc e n - I e n ~ of b a n - n - e r i e - s and
i ’ lCm m S U Ya - u m ~ f p erformance- is also i n c l u b e - l .

C -  ~1 - “I IN Tl K N A T I O N A !  S Y M F O S I ] ’ \ t  ON W i N E )  I \ IPCh S’cSTF’ S hey R .Il . N u u n n

This m e l u o r t  offer s brief ule ’- cm mp ( ions  c c i the n - ~l r e r s  p n
s e n t  ed in Cambri dge on ‘-9 ~- c - ~ m t  em b e r  1i - Vet  n- i c a  1 an-cd
horizont mel - ,m x is n - e y n -te n n ns us- c- n- c- - b isc e m s - u ed b e - n - h  i n  ‘ h i - - m y  a n d
in n c rcc e  l ice . Applications ranged from “wind forms ’ cad
wi t l u hun n-dreds of nec- b m i s -m m tt units n - -  the mu - c ot “n , - n - i f l  wind-
m i l l s  n - i - l e n - c u e - i d e  us- ce t er for  i - eu t t i e. Wi fled c-mien -  gm con e - en -  i o n
u n i t s  hav e-  been o l d e n - c u t e - c l  i n  ‘c c- y e -m d e i e r m f i g u r a ? i u e n s  and n - f e e
t b ue’ m im v of th e - i r per fc-r nne ance s is suffjc I em it lv e ! n -  eunced
mellow des m e- me for fe e l - u ic atio re . The trends cu re towm ur d~
lem r g ’n un ]ts for m unici pal power sr - e t c - i n s and smaller unit - u
for domestic use. In the fom n - -c ’ n- c i ’ - e , n- u - behavior ot
lee r ge us i ned tie m hines opera t I meg i n  l a r g e -  a r r e i n - n e  , and the
u - u n - ; u m u t  (with an -I wit hout s n - c e  r age )  of — c - n - e r a  1 such a rrc ivs
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C- 31- 6 when geographically dispersed , h i s  yet to be well under-
(cc’nt ’d) stood. The field has reached a 1cc-el of maturity charac-

terized by such factors as economics , enc-iron m niental impact ,
and public acceptance.

C- 32- -~~ F R O M  SOUP TO NUTS- -TilE V I I th INTERNATIO NAL CONGRI:SS ON
RHEOLOGY by L .A. Kearsley

Brief summaries are given of rn-n-any of the 3”O papers pre-
sented and an effort has been made to develo p an oc -erall
impression of what is going on in rheolo gy these- days.
The report is meant to serve m i s  a Gu~~u ? c- ‘-Y ‘t ec-Hre to the
touri - - t travelling through the Proceeding s~. Top ical coc-
erm eg e includes consti tc utive equations for pol e - net s ,
cr i - stal l ine polymers , rubber ela s t icit y , dilute solution
theory , extensional and convergen t flows of melts and so-
hun - ions , chemorheolo gy and ag ing, birefringence in poly-

n-nu ers , block polymers , thermodynamics of vi s c o e l asticin - y ,
rheo logical fluid mechanics , new devices and neeasur enn-ncnt
techniques , technolog ical polymer rheol ogy , melt fracture ,
failure of plastics , drag reduction , biomh c -mu l ogy , g r eenu u lar
media , metals , paper and cloth , and gases.

In I-SN 30-11:504 we express ed our intention to publi sh
uen ONRL Report on the AGARD Conference on Applications
of Non-Intrusive Instrumentation in Fluid Flow Research ,
held at the ISL in Saint-Louis , France , on 3-5 May 19Th
Delays in preparation have now precluded the pe cbl i cat ion
of this report , and interested readers are refer -red to
ACARD PP- 1 93 , “Applications of Non-Intrusive Instr un-nuent a-
tion in Fluid Flow Research” , which is available throug h
NT I S.
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