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‘1 BIOLOG ICAL 1 Fred Hoyie and Chantlra Wickrama singhe
SCIENCES (Un ivers it y Col lege  of Wales , Ca rd i f f )

as  to the extraterrestrial evolution
DOES FLU COME FROM HALLEY’S COMET? of life . Their proposed chain of events

goes something like this: Because
I had not planned to cross the of their effectiveness as infrared radi-

Atlantic again in 1978 , h ut a cable of ators , long flat polymers are the pre-
invitation offering part expenses to ferred minimum energy result of chemical
attend the 4th Gregynog Astr ophys ics reactions in interstellar space. The
Wo rkshop (‘-11 Aug ust) was too much to exponential nature of their growth as-
resist. The idea of an old nuts and sures their eventual dominance. As evi-
bolt s eng ineer partici pating in a Work- dence for their existence , Hoyle and
shop on Cosmochemistry and the Ori gins Wic kramasinghe say that the complex in-
of Life seemed intri g u i n g , even if I frared spectrum of interstellar dust
felt like an imposter . The airline did closely matches that of cellulose , which
at least manage to make me feel like is fairly hi gh up the biochemical chain.
a criminal to qualify for the standby The next step is the agglomeration
reduction (si gn up at midni ght , buy of this “pre-b iotic ” material on comets ,
ticket at 4 but can ’t ch eck baggage un- on which conditions at certain depths
t i l 6 for a 9 am fli ght), and I arrived below the surface are thought to be
at Cregynog , the beaut ifu l country es- favorable for the development of more
tate of the University of Wales , after complex forms of life , up to at least
4~ hours of travelling in t ime to miss t h e  l evel of viruses . Biolog ically ac-
t wo reportedl y excellent keynote papers , tive material , when expel led from the
a review of the astrophysics relevant “long period” come ts as they approach
to “cosmochemi strv ” by Phil Solomon the sun as a fine dust , with viral ma-
(State Univ . of New York at Stony Brook) terial presumably protected from killing
and  of numerous “ori g ins of life ” pos- radiation by a “cellulose ” coating , can
sI h ili t i es by Cyril Ponnamperuma (Univ. enter the earth’ s atmosphere without
of Ma ryland). excessive temperature rise if the grains

The Workshop brought together peo- arc sufficiently small. The optical
p ie in astrop hysicalty- and biologically- transparency and good infrared radiation
oriented disci p lines to reexamine van - efficiency of the presumed long polymers
ous evolutionary possibilities , and enables them to exist at a temperature
I listened to a number of carefully much lower than the surrounding atmos-
crafted “position ” papers , most of which phere and aids in cooling dur ing atmos-
had obviousl y been presented more than pheric entry.
once previousl y but which were simply The nex t  l ink in t h e  c h a i n  is
f a s c i n a t i n g  to an outsider. Papers were transmission down through the earth’ s
p r e s e n t e d  on i n t e r s t e l l a r  dust c h e m i s t r y  upper atmosphere , and I had been invited
and experimental observat ions by N. because of a recent  l e t t e r  to N a t u r e
N a k a g a w a  (Tokyo )  , K. N a n d v  ( E d i n b u r g h) , ( 2h 8 , ‘i t ) ) in w h i c h  I had pointed out
D . H .  Morgan (Ed inburg h), and A. Saka ta  t~~~~ev idence , m a i n l y  from sound i n g
( T o k y o ) .  Comets , t h e o r e t i c a l  and exper-  roc ket measu rem en t s  in the mesosp here
m en t a l , w e r e  covered  by S. Yabushita (~ 40-80 km), that the density and flux
(Ky oto ) ,  and W .M. Irvine (Univ. of Mass- of very small extraterrestrial “aeroso l
achusetts-Amhe rstl . On t h e  o r i g i n s  p a r t i c l e s ” down th roug h the  a tmosp here
of life side , discussions were given is many orders of magnitud e greater than
b y H. Nod s (Tokyo ) , M . P a e c h t - l l o r o w i t :  g e n e r a l l y  supposed , and t h a t  t h i s  f l u x
(Rehevo t , I s r a e l ) ,  A .W . Schwart: could he controlled by electric f i e l d s
( N i j m e g e n , H o l l a n d ) ,  J. Ricard (Mar- as w e l l  as t u r b u l e n t  m i x i n g .  Occas ional
scilte) , J.T. Wimpenny (Ca rdiff) , A .G. rap id t ranspo rt i s poss ib ly a ssocia ted
Ca irns-Smith (Glasgow), and by Ponnam- with sunspot activity, wh i ch causes the

• peruma , who reviewed the evidence pro- particl es to become ionized and drift
v ided by the carbonaceous chondrites. rap idly in the  earth’s global electric
I was particular lv intrigued by the ideas field circuit.
of Ca irns-Smith as to the appropriation The final link is the dissemination
of inorganically evolved crystalline of material in the troposphere by me-
st ruc tures (“ form ”) by biolog ical enti- teorological process , and Wickramasinghe
ties (“subs tance”), presented compelling evidence that

The dom inant theme of the Confer- influenza is not ordinarily transmitted
ence , however , was the serious examlna - from person to person but is of airborne
t ion of the recent ideas of Profs. Sir and probably extraterrestrial ori gin.

I 
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Careful surveys of the outbreak of flu provided by the pandemic of 1918 , which
i n a number of schools in Eng land and broke out the same day in Bos ton and
Wales last winter showed statistical Bombay , and affected numerous isolated
pa tterns which , with monotonous regu- locations such as Kodiak Island , where

• lar ity, were five or six standard de- there was no chance of initiation by
viations outside of what would be ex- person-to-person transmission. The
pected from person-to-person transmis- concentration on the influenza issue
sion and ri ght on the norm for the air- appears ~~ be a means of establishingborne hypothesis (Example: Two dormi- credibility in an area that is of im-

• tories with nearly all residents con- mediate relevance to the general wel-
tractin g flu in one and only a few in fare , important in today ’s research cli-
the other , whereas the average attack mate . It is also of the nature of prov-
rate should preva il if transmission ing a lemma , from which the whole revo-
is person to person). Reported absences lutionary evolutionary theory follows
were incredibly well correlated with inevitably.
m eteorolog ical indices relating to A sign of the times was the rela-
preci pitation and atmosp heric turbulence , tively large Japanese contingent , all
w ith a three day (incubation time) delay . of whom presented fine papers . On a
(Do n ’t go out in blustery weather). pre-breakfast walk one of them told

An unwary biologist brought up me that they realized the inability of
the “host specificity ” of v iruse s as the United States to carry on a broad
a cl inching argument against the extra- and effective program of scientific re-
terrestr ial ori gin of influenza , cal- search , but he voiced the opinion that
culating the probability of a flu virus they realized their responsibility to
develop ing in ou ter space as one in p ick up the torch. He thought that if
10 1 3 0 . Hoyle was waiting for this one , NASA abandons a Hal ley ’s Come t rendez-
a nd answered , “We wou ld know our ances- vous , they would certainly do it.
tors ”. In the Milne Lecture at Oxford (Fine, but isn ’t 1986 coming up a bit
University earlier in the year he had soon to start now~ even if you are
outlined a theory of evolution as a con- driven?)
t inua l biolog ical interaction of the The concluding paper was an ex-
creatures of earth and extraterrestrial haustive discussion of the development
matter , in which he contended that the of planetary atmospheres and consequent
insertion of new genes into terrestrial biological implications by Dr. P. Decker

- 
• organisms has occurred far too rapidly of Hannov er , in which he predicted that

to be e x p l a i n e d  by Darwinian  mechanisms,  l i f e  forms w i l l  be de tec ted  on Mars by
• (If not a steady state cosmology, at digg ing to the depth of a transition

least a steady state biology.) from oxidizing to reducing conditions.
In teresting consequences of this Getting home was much simpler.

v iewpo in t  inc lude  the  important  role rgn or ing  the  horror  sto r i e s  on TV ( i t
of d isease in evolution—it becomes nec- was mid-August), I l ined up at 6 am in
essary for  mu ta t i on . Also , d i f f e r e n t  Kensington and made the  noon f l i g h t .
comets would provide different genetic So did the people who came at 9 am.
a s s o r t m e n t s ;  for example , Hoy le bel ieves  I should have bought  a r e tu rn  t i c k e t
that all flu comes specifically from as the decline of the dollar during the
Hal ley ’s Comet , c i t i n g  as evidence week had pushed the fare  up to $132 .00 .
the relative immunity to just about (Leslie C. Hale , Ionosp heric Research
anyth ing that comes along (goes around?) Laboratory , The Pennsylvania State Uni-
of peop le old enough to have been al ive versi ty ,  PA)
during the last visit of the comet

“‘ 19
j~~~t of the Hoyle-Wickramasing he I0NHL REPORTS

idea s are con tained in a ser ies of shor t
papers over the  las t  couple of years , See the  back of t h i s  i ssue for
with the astrophysical part in Na ture  abstracts of current reports.
(268, 610; 270, 323; 270, 701; 271,
27~J and th~~TiologiciT principi1Ty
in The New S c ie nt ie t  (76, 402; 79, 946).
The latter contains evThence for the
ex tra terr estr ial  or ig in of disease from
h istorical sources , including Thucyd ides ,
and the extremely compelling evidence

2
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F~MTRTH INTERNATIONAL CONGRESS OF on some oc c a s i o n s  they can he lp  the
r-\~ ASTTOLOGY , WARSAW parasite and assist i t. ~ survival in the

host. Several scientific papers were
The World Federation of Parasitol- presented and discus ied O f l  til e subject

o~~~i s t s  met in Warsaw at the Palace of of antibodies and the host—parasite in-
Cultures and Science on l9-2 (~ August teraction.
for I COPA IV. The Congress was organ i:ed Tile second sect ion of this w o r k s h o p
and sronsored by the Committe e for Para - consisted of di s cu ss ions of passive im-
s itol o gy of the Polish A c a d e m y  of  S c i —  m u n i t v ;  w i i e t l i e i  s e r u m  or c e l l u l a r  fac-
elict• s and the Pol ish Parasi tolog i cal tors can t ra n— fer ii rot oct ivo immunity
Soc ietv and was under the patronage from an I rin~uni :oJ animal to a naive ,
of the Chain- ian of the Counsel of State noni jnmuni.e d a n i l a l . Different responses

• of the Polish Peoples Republic , Prof. occur when d iff erunt stages of the
Dr. Henri k •Jahlonsk I .  Tile theme of the same parasit e Ire i~~ed and also depend
Congress ~~•i s  ‘‘World lJni ted A gainst Para— upon which expe r im ental animal is stud—
sites. ” The purpose was to prevent ied , Results oi ’t. *ine d shen using mice
the wasta ge c iii- ~ed b y para sitic diseases ma not he reproduc ed in rats . A d is—
a n d  to increase til e availability of cussion i~ a s  g iven by Prof. A. Capron
animal protein t o  feed the m ulti ply ing of Li l l e , France and his wife on the
human  p op u l a t  t o n ,  p a s s i v e  t r a n s f e r of  itmaun i t in rats

The attendee — included individuals to hvperimmun e schistosomiasis sera .
interested in para— itic di seases of The protective effect could be abrogated
m a n  and animals fri~n most of the world’ s following trea tment on an I g F column .
countr i e— . The scientific program was suggesting that I gh p l a y s  a p a r t  in  t~ isdivided into nine sections , each having phenomenon. Soulshy then discussed the
a number of workshops and two plenary role of IgA in p arasitic immunity.
review sessions. The chairman and co- lie suggested that the l vmp hoid tissue
chairman of each workshop reviewed , itself must be studied to obtain the
submitted and organiz ed the program ac- lympitoid cells secreting speci fic in-
cord in glv . Invited experts also gave munoglobu lins. An interesting Caper
review lectures on recent advances in from the Center of Disease Control in
the i r field. As mig ht be expected , the Atlanta , Georg ia described an outbreak
individua l papers and workshops varied of acute Tcxcp~~ii~’i: ~;~ nd~ i n f e c t ion
i n qualit y . In any event it would he in 37 adult patrons of an indoor hors e-
impossible to cover all til e sessions hack riding stable. These individuals
in this brief article and therefore apparently were infected by the oocvst
only a few will be covered in some de- form of the parasite which was passed
tail, in the stool of the numerous cats who

“Parasitic infection of the gastro- were in and about the stable. One young
intestinal tract” was chaired by Prof. woman had an abortion , and the parasite
A .B. Chowdhurv from India. He spent was isolated from her product of con-
considerable time reviewing the rec en t ception.
literature on the clinical aspects of The proceedings of ICOPA (V) (eight
parasitic diseases of the intestinal volumes , in English) may he ob t a ined
tract. This was followed by a discus - from Prof. W. Slusarski , Department of
sion on the variations in the preparent Parasitology , Un iv . of Warsaw , 00-927
period during hookworm infection. The Warsaw , Poland .
workshop on “Antibodies against para- During ICOPA IV at t he reques t of
site s ; charact erization and action ” was the International Atomic Energy Agency,
cha ired by Prof. E.J.L. Soul sby ,  for- their consultants met on 23 August to
nerl y of the Univ. of Pennsy lvania but consider and organi ze a program in human
now of Oxford University. lie began parasitic diseases. The consultants
with a review of the action of antibodies agreed on the following recommendations ,
in parasitic infections. He stressed which have been presented to the lEA
tile importance of IgE and IgA , the lat- for approval and implementation : (1)
ter particularly in the di gestive tract . Assist in development of irradiation-
The specificity of both parasitic and attenuated vaccines to human parasitic
cytop hilic antibodies was discussed , diseases ; ( 2 )  assist in development
From the literature of the past few of serolog ical tests utilizing radio-
year-i , it is apparent that antibodies isotope s to diagnose parasitic diseases ;
ire not only helpful in preventing and (3) assist in epidemiolog ical studies
combatting parasitic infections , hut of endemic areas for parasitic diseases ;3
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( 4 )  encon r agt ’ t r • i  i n  i ng and t e a c h i n g  Ui e Con i c  r t - i t c e  s•i  s d i v  i ~1ed i l it  0 5 I \
o f  s c i e n t i s t s  and t e c h n i c i a n s  f rom le s s  s e s s i o n s :  Sp :it t a t l i g h t  m o d u l a t o r s ,
de’ve loped countries in t h e  u s e  of rad i o— a oiis to - op t  e t t ’c h t i o  I o g v  , opt i c a l  p r o c
i --o  opes to diagnose and control h u m a n  e~ t u g  t o  r r ad ,i  r and sdn•i t • h o v e I o j ’  t i c - i

1~~ i t - ~ i~~~i t  t e  t i ~~eases ;  ( S) e n c o u ra g e  s t ud — p r o c e s s o r s , i iot i co h cten t opt t e i l  ‘ii ’
i e ~~ on the p a ra s itic disea scs u t i l i z i n g  e ssiu g , , t i I o p t  ic .i I tt.i th eit iti t i c al opera-
t .id i o t  — o t o p t e  t e c h n i q u e s , a n d  (Ct ) CI I  - t ions, -\ s i g i t  i f  l e a n t  n u m b e r  o t
c o u r a g e  cot labo r~it ly e  research between discu ssed devices , and perh aps t h i s  i~~
s o  i ent i s t a n d  I l ist  ~t ut i O t t 5  i n  develop - i nd i cat iv 0 of p t o g  :o s s  i i i  t hi i s  t t e l d .
tug c o u n t r i e - . w t t i i  s c i en t  i~~~t s  and in— t h e  f i r s t  session on modulators eo\
s t  t tu t ions i n  d e v e l o p e d  c 01111 tries • er ed a ‘i t t l t j cc t that t he at t cu d eo~- geii

Fur her t ntorma t t on  a b o u t  this e ia l i v  i g i e e d  to pt c sent— he g e a t  e s t
p rog ram can he oh t a t ied from Pr. J . B • t e e  h i t  i c a l  I in it at Ion to t h e  p r . ie  t t e l l
Cis te l in o , Internat i on a l At omic F n e r g v  i t — c  of opt t e a l jti-oce ssi ng in real t tine .
A gency , K i rii t e r  ‘ ng I I • 1’ .0 . Bo x S90 , su c h  a ’. f o r  - • i g l i a  I p i o e e t . s i t ’g  . -‘t I  t h o u g h
A— 101 1 , \ i enna  • - ‘til s t r :1 • sotlic v e rv tn t cr e s t  tug new aspect s 01 i’ re
CA PT G •T  . t t ic k l a n d , ‘Ii • I ISN • li ii i f o r m e d  v ions lv report o h  m a t  or ta Is isote -c u- -s od
‘e rv I I’ ’. Un ive r-. i t  v of flea 1 t ii Sc t o  l i c e  ‘ . t he ie was no i e :h  I it t -ca K t hi roug h in ov u -
Bet he— .sl a , MI ~I d enc e• a iid i t  a pp e a  i’s t liii t dcv e I opitten

o 1 b ot t or t o.i 1 — t i me modu lat o t - s is i 1 1 e o t t  —

—i t t nu c  t o be s I oi~ •L!__NOINEERINO I Ac outs to — o p t  l ea  I t c c h t t  iques are b ein g
— - i i —  ed 1t~ v o r a l  1 abo rat or t t ~ s t o  th ov ol op

niet hod s of ~A t roe t modu t.i t i ou of 1 1 git
0l’ l I C ’ t I  COMI’PFINC I ‘) ~~~ I’ v so u n d  w i tho i it going t hioug ht • i i t inter

t ied l a t e  o 1 oct F i a I step . I . F t ot i i t i i
Ihe Int erntt t ional Opt ic .il t o mp u t  lu g  iSie:ncti - - \C , I otst itutng s l abo t - •t to r iuin i ,

10 n fe renc e ( 10CC — — i~ w a s  1101 d t lii s y e a r  ~ltin i cit • I 55 d o - - c t  i bed a l ets I cc l i i i  i quie —

a :  C t t ~ - ttnt v ersi t v i i i  loi tds ’ut . T h i s  i i i v o l v i t i g  t o t  b e t  ion from thin iti ei nl ’r i i ti - - .
t s . i  -- t - e f i f  th sue it con t o t  ~- tie e nd i, a O t t o  o f t lies e — a v c t -v  s nt p I c dcv  i c e  a n~l
ponsored l’v the lI-I 1 C o n i p u i t  ci Soc let V e oitld I t o  o i l  l e d  a f il ’et s -~~’t  t o  it t o  top liotto

in c o o p e r a t  ion w ith the Soc i etv o t~ Ph ot o— Ih e s h e n t - I -- - - h o t s  i t  i n  t lie I i gtt t c
i ’~ - t t e a l  Inst r i u t n e n t  at iou l u g  I u t e e r ’ .  I S P  II )

Ito US 0 f f  i c e  of Nay a I Re se~ire ii ON S) ,
. i i t J  the N a t - t i  t i n d e r w at  or  Sv -- t e r n -- l e n t  er

\ i  5 5 )  . I w o  p rev i otis ~on it-routet ’s on
same  stihi o ct  we to I: ci sI i i i  1’~on I p t  i • It ii V I stipp o ted l’v t lie s uit e 

~~~~c~or 
Lens

e t c  i e s a tid ~~ 1 ‘i I ‘t i s eg t a d
lIlin ua rv su p p o r t e d  bt -  t h i t ’  l s ’ m p t t t  et - a i t d
‘ t u t t  oni a I ton In st i t n t e o t~ t he Ih i i t g i i -  I an -
•\~ i bemv ot Sc ~~~~~~~~~~~~~~ ~~~oe :.-:rv ; ‘ . t .~~~~~ Fiber
. i n I  O N R I  (~ — -$ - 

~~~~ 
) I , 

- VibrtxtLn9
1h~- s i i b ’ i o e t  ot t h i s  1 0 : 1 1  t ’t O i t k (’ %s . iS  Membranet - s  t r i t t -d t o op t tea I s I ii J I pt oc I’s— t ug

t f l i i g t  i’ t o e  e’. s i ug w a -  to be t il t ’ s u I ’  — ~‘ i tu t i •~ I . - •t ’t t , t - i s s i t t  1 1 - : . - :
cc t ot in lu te rita t i t ’ i i i  i ’ s ’:~inI  t ’ — s  to ll I l~~i0 i-y -‘ V t t  at  t utu iit, ’mL’t ot t , - . t :~~i ~ - i

on  O p t  t c s  ISO) M e e t  i tig u t  ~I~i d i  i d  t h e  f l u - , -, -

I ~‘u ~ i u g  week. h v  en t~ i th t li t —  i o —  t i  t o
i on , 1101 ev 01- , t h e r e  u i ’ .  t ii 1 a f a  i i i  v I i  ti I I i. t o t  i c c  t e d  f r o m  u ~- o i t i i d  — a I I ~i I
i t g o  d i v  or S i t  V ev % ~lt’Ii t i i i  t ht~ pilpe i- s • in enul - l i l t a tid d tr o ct ed I ii r ‘i i  l . i  I c i t  I 0

rh t’ a t e n d  i n e c  w i  s ito I I avg o - ~ reg is — a I i I t o  i O P t  t O  it • iV  l ’gl i  i d e .  Fit t v U’ t a t  t
t i n ts t~ u-on t i i t ’  U S • 

I I  \ . i t - n ic e , Germany , t n c n t b t . i n e  e htinges t h it’ i i i ~~ h~ 01 1 i g hi I r.i\
.1 lId t .i p i n  p a r t  i c  I paCed . T b  e roe eed tugs at t he e l it  t a tt oo to t Ito i l - e r  • i l l s1  t he
01 t h e  t o  it to V (‘fl t e ar e  I o I ’ o pub  1 i sited deg r e e  of e oiip I t u g ,  .in i it enc t’ elite i g c t l
by thc l i i i  i n  few months . I i ght t ntens jt~ v a t - i c c  u i t h i  soun d m Ien-

The diverse nature of the papers s it s- . h romm ~ la i n t s to h ive ob t a m e d  50%
broug ht out the fact that the term “op- m od ul ation efficienc y w i t h  t h i s  device.
t i c a l  c o m p u t i n g ” means  s o m e t h i n g  d i  f -  A ppl lent ions 01 acoust o— opt i c s  5le
f e r e n t  to  d i f f e r e n t  g roup s  of ex p e r i -  v i c e s  is s i gna l processoi- s were d i s c u ssed
m e n t er s  and t h a t  i t  may he severa l  y e ar s  ht ’ s e v e r a l  p ar t  Ic i p a n t  s • For  e x am p l e ,
b e f o r e  a u n i f i e d  d e f i n i t i o n  i s  accepted . S .T.  kowe l et i l . ,  ( S y r a c u s e  ltn iv c rsitv ,

4
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I
~vr .uc u se , NI) de scribed a tust ’-d im e nsiot ual utous v i r i a h u l e s .  \ r e a d o u t  device oth i er
i cotis t ic ~~~~~~~~~~~ t h a t  d i r e c t l y  f o r n t s  t h a n  t h e  p r e s t - n t  TV meth uod is needed ,
t h e  I o u r  u e r  t r a t u s i o t m i  o f  t w o — d  i t u t c n s i o u t a l  ito u sever , t o  t a k e  i s h v . t t i t i ge  of  t h e  ii 1 g b —
~‘~~t t o i l  im a ges . Th e ima gi - is focused speed cap ah i i l it y.
ott a ~uii r t I i g u t v .i I ye t h itou g it wit ichi l ustu p i ~t etS Wt’t~L~ P t i s e t I t &‘d on a new

0 0 O s t i t s  t i s is ave — 0 t t a t ci 1 t tug at I op i c 0 1  Pet t o  unl i tu g r e — i shue or It h ut tu e I ic
t i g l u t  t u g  I t~~- to each 01 hue r . r h  0 V . 1  1 vt Op e r a  t mittu s o~~t 1~~.u 1 1 v . J. Tsui t i tic hi
is - 1  iced l’t - two t’n two c t-os sod it o lat - I zet ( i o k vo I ti c I it ti l e s i t i eehtt uo i ogv , l a p i n )
so that uitun iod u Ia ted I i g i u t  c ; i t t t i o  t g e t  s t i l t  I t tied t ht e lii - - ics i t t  isis i due t n t  hin t s- t Ic

h r o u g h . Tb o enici -g u tug I t g l i  t i s ttu od u il ~~t ed it ’  r add it to t i , — al i t t i c  I i o n , and mul t I —

by t he  t c o t i  ~ t i h i t o  — i n site It a w i t  t h a  t j t i  i c i t  lo u t its ing b~t - . s -s o I nuinhei-s pr h u e
thic output contains a te l - t n wh ic h i s  p t - o  u s t t l i  respect to s ichi U u t- t . A usable
p a t t  t o n a l  t o  t lie pro duuct at t he s ’ t i g  i t t i 1 cc hiettR - for s h i t i s  i o n  h u t s  not b e e t t  ust ’  u-Scsi
t i l t 5 I ~~ i t t  an d  a s inc w ave . The s tue u~ave o u t  v s t  . S . \ . t o l  I ins , t n . I Oh io State
c o n t  i t i ts t he d l i f e  F e l I c e  t r e lt iol u c and I1 it i v  • t o t  ut - il n us ) ~h e c c t - t l i ed e x p e l  it n et u t .i
.i s t y  o V OS t - r ts I i i  c h t 1 s os~ u i : i  I to t Ito us sir S P OF t o  I r i s  d Is i t  It t us t )  eol I e u  5005
s t u m  01 the or ig t a i l  u s a ’. e v ec  t o t s . W l i e t t  on  att opt i c i  1 pt o ct-s - .~’t u sing prime

hi I s modu l o t  ed i i g lu t is Jet eel esh , the r e s u d u e  a t  i t  h u t n e  t i c  1 0 per io rnt add i t  i o n  •

~l e t  s -~ I t i — p itot s ’ s or ient c onta i ti c . d i I the it p u-oces sot li t i i  i :es a cont t~’ I l e d
tor ence tres llt encv p t oport i o u i  I to the b i t t - tr iug enec spit i i i  I ig l u t tito shui l i t  01

I ~‘~~t r I e t compo nent of thi t inc ideu t in - ( S  L~l ) t h at  c autses i- s-t at i ye t i t l ist- d c l  t~ s
It -us it .11 p~ ’~~ it jon i usho rs- T~ K, ~ + ito t t s Ci t l I l ie  fast zund si 01, 1 \ is i l l t htt
K . \ rh i t t - .i i t  l o u t -  ic r c otliponent 5 a re SI ~I . IIt t’ nit Ito i- s coiis t tue t e d  a pr into
g e lis r at ed hot c hat ug lug I he t ransduic cu yes i due s st em i- nip 1 ov ing b a s e s o f  1 9 ,
I tc ~ in - itc i e— . the t~ x j i e r  intent a I ins ti-u - 20 , iti d 21 t h i t  uses t h t e e  I ug h t be:um s
rien t b i i —  a t e —01 11  t jolt o f  I 5 1 i t iC p t  rs/cm . u~ ’ r s-pr esent a g u von ttt it uth i cr . Re I _ i t i t o

S o r t’ I- at speakers add res cost t he ph i so del tys of tuul ti p i t ’S of 2’~ / 1 9
1’rob I t-m of opt i-c at I roce ss lug us utg non — 1-) -~~~ , a n d  2 /21 rid iat u s a i- c u sed t e
c oherent il l  tim iti~t I ion. \ccou-d fltg to Spec !. i\- e I i tu t he t lirce b e a m s  . ‘tdd i -

1% . ~t one r I. Sc i ence A pp  1 i ea t i oti , I ti c . , t ion o t~ t so tt u i itih ier s i s c u r  r u ed ~-u I b~
Bed i~~’ i d , ~I-\ 1 • t- uant d i l l ~jell I t p robl ent s t uso sequential ope t o t  i otis w i t  it t h e  t lu’ - ”
o pt -i tone Os! is i t lu r o i l  — t ime proc c-s lug beatu s ii itd t us e S tM d or ices in tehi is-h the
u—i n g  coherent spit i i i  I i g ht t uno du latoi- s ri- I mu t lvi - p has e d e l  i v —  c on t h ’ i t ie to iu o-
art st ’ from t hi- coherence, hle t x p l a m c d  duce t he rcsu It ati t add  i t  j o l t .
htois t hue opt ic _ i l t i-ans fcr lim e t ion (OlE) Fm lieu- opt tes and m e g  t~m i t od opt lo s
c on he used i tt mod if i ed lot-tn to t uSe (10) dt-v jet’s , al t houig h usu t 11 v u sed lot-
t h e  place of the hour let - pl itte f l  tet- eotttt nuin iea t ions , It_ ir e app lication po ten—
in coh erent ci sterns. llou~c v c r , althoug h t ial tor analog and di g i t a l  si g n a l  p r o c

ott o u h o s ext’s- r irn er t t at lv showtu the es sing. l’ht is t hetne was the sub j ec t
i c I’ F inc i plo to be v i  lid , t he Jet- el op - o I a pape l by 11 . F. Tavlot ( Rockwell

m ent of sui t,il ’ l e inpu u t and output tech— International Scienc e Center , T h o u s a t u d
n i~(u ue s rid tIer ices must Lie c ;urr led out Oaks , C A)  . He e xpl a i ned that I 0 slov ices
lit r i i k e  his i s le t s p r i s t i -  a i l e .  can be usesh foi- a nalog—to—di gital ( - \  j i )

On thtt ’ s tine subject , G . I .  R o dg er s  c o t I v er s i O t I , logic olicrat iouts , intl coin—
lU n iv . ot \ston , B i  rnii ng hatn , IlK) pointed p iut at io u , whi i t ’  opt teal fibers eait fu il —

‘i t t  b y  ~h c u u t o n s t  i ot iot i that noncoherent ft 11 the funct ions of s i gnal dela y and
-- , - ( h 1 ’ 51s o f  F o u u r i e r  t r a n s f o r m ~i t  ion  t i r e  s t o r a g e  i s  u s e l l  as for t r ins ve rs al and
loss s u b j e c t  t o  sore rt ’ p t -ob I cit s r e s u i  1 t i n g  d e l  iy  — m atc h ed Il l t o  rs . Cottib h u e d  lii t t ’l-
I ron e r r o r s  i n  m a s k s  th i n ti e t- o h e r c n t  and 10 devices b i t e  potctit ia l ippi ica-
tin es . t I otis as  va t -  j a b  it ’ dot at- 1 i nt’s , ps eudo  -

~h o t h e m m i t i c a l  opel-at i o n s  p e r f o r m e d  n an d o n u  s e q u e n c e  g en e r a t o t - s  at id  p r o g r o u t —
w i t h  ‘pt i t - a l  t e c h i n i q u u i -s u s t —  t h e  s u b j e c t utable t r a n s v e r s a l  f i l t e r s .  Suc h u d euie e s
o f  t h i r e e  u t  o r t ’s  t i n g  p ap e r s . One of  co u l d  p r ot  ide  in i m p r o v e u l t e n t  o v e r  con-

h t e s e  bu - S . i I .  I ee - ( U n i t - , of Cal i forni tu , vent ion a l  t e e h ni qu e s  us ith u which s i gtia i
Saui  i l l  ego )  i nt - o I u e s  t h it ’  uus  e of c o h e r e n t b a n d u s i d t  I ts  it-c in t’ xcc ss of 1 0(1 I st l I :  .
‘~ ‘t  t e a l  f e e d b a c k  i n  a c o n f o c a l  c o v i t ~ T a i l o r  h a s  c a r r i e d  ou t  e x p e t - i t t i e t i t i l

c o n t i i n t n g  a I l l  t i - n .  lie d i s c u s s e d  t i t o  i - t U t I h t ’s t o  sh ow t h a t  collie o f  t h u e  c on c t ’ pt s
s o l u t i o n  of Poisson ’ s Equation with a work i n c l u d i n g  an  10 A/I )  c o n v e r t e r  and

- t o — v u - v i rig i nhuotnogcneous term. Lee a 1 5—fil t er f ii ter .
c Ia ims t it i s device hta s the advant ages I t ts i l l  he v t r y  i n t cr e s  t ing to see
of vt-ry hig h speed , and of requiring wh iat h uppotts in t h i s  f i e l d  o v e r  t h i s ’ n e x t
no i ten i t  i o n  or t i t i a n  Ii : i t  hi t fl of  c on t  i l l  — f e w  v t - i t s  . Ct ’r t  0 in Iv , t i l t - i t t  endtu tts-e
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it t h i s  m e e t i n g  w a s  not l a r g e . H o w e v e r , The p r oj e c t  suppor t  role  amounts  to com-
a s appli cations increase and proposed tributions to actual hardware develop-
schemes are sitown to be workable , in- ment programs , while the long-term re-
I c i e s t  in  o p t i c a l  s i g n a l  p r o c e s s i n g  or sea rch  invo lves  fundamen ta l  work , al-
iu~~t~~cai c o m p u t i n g  s h o u l d  i n c r e a s e .  t hu ough  o f t e n  w i t h  a sense of u r g e n c y ,

V S- rn N. S m l 1 e ~- a nd CDR R o b e r t  D . accord ing  to W a r r e n .
‘h o t u l k a )  In  the  area of gun s t e e l s , RA RD E

is  deep ly  involved in a l loy  development ,
m e c h a n i c a l  p r o p e r t i e s  eva lua t ion , f r a c -
tu r e  m e c h a n i c s  a n a l y s i s , f a t i gue t e s t i n g ,

1 and e ro s ion/ wea r  s t u d i e s .  Two sec t ions .IVIATERIAL ~1et alUc M a t e r i a l s , h eaded b y D .J .
SCIENCES P a l n e r , and Mechanical Properties and

Desigt1 Criteria , headed by B.D. Gold-
thorpe , are involved in these aspects
of t he  a p p l i c a t i o n .  The p r i n c i p a l  ma-
terials of interest are electroslag-

M A T E R I A L S  R E S E A R C h  AT TIl E ROYAL A RMAMENT r e m e l t e d  (ESR)  low a l l o y  s t e e l s , such
R E S E A R C h  AN D DE ’STT OPM ENT ESTABLISHMEN T as of the N i - C r -Mo-V t y p e .  A p rog ram
( R A RD E )  is underway  to compare  the  f a t i g u e  l ives

of e l e c t r o s l a g  r eme l t ed  h y d r a u l i c  au to -
L o c a t e d  in  t h e  r o l l i n g  g r e e n  h i l l s  f r e t t a g e d  and swage a u t o f r e t t a g e d  gun

of t h e  N o r t h  I) ow-n s , n e a r  Sevenoaks , t ubes  of  N i - C r - M o - V  s t e e l s .  The a im
) o N t , is  Fo r t  H a i s t e a d , and  w i t h i n  i t , is to be ab le  to p r e d i c t  tube l i f e  fo r
t b ’ - R o y a l  Ar m a m e n t  R e s e a r c h  and Deve lop-  t h e  a u t o f i e t t a g e d  case , which  is much
rn- -i tt E s t a b l i s h m e n t  ( R A R D E ) .  T h i s  is  more  d i f f i c u l t  than  the  n o n a u t o f r e t t a g e d
p r i r t a n i l v  a n A r m y  R~ D l a b , roug h l y  one .  R e l a t e d  p r o j e c t s  a re  concerned w i t h
e q u i v a l e n t  t o  t h e  A r m y  M a t e r i a l s  and  t h e  s- , er i r n e n t a l  n u m e r i c a l  d e t e r m i n a t i o n
M o c h i n i c s  Research Center (AMMRC) and of st r e s s  i n t e n s i ty  f a c t o r  c a l i b r a t i o n s
I V i t e m  i i e t  \ r s e n a l  in t h e  US.  A p p r o x i -  f or  these  g e o m e t r i e s .  E x p e r i m e n t a l l y ,
n:i~~i-l y 2 0 0 i )  p e o p l e wo r k a t  RA RD E , w h e r e  a f a c i l i ty  a l l o w s  f a t i gue t e s t i n g  of ac-
I r e c e n t l y  v i s i t e d  t h e  M a t e r i a l s  B r a n c h  t u a l  s e g m e n t s  of  v e r y  l a rge  tubes , via
si t c h  has abou t  80 w o r k e r s  ( 5 0  p r o f e s -  h y d r a u l i c  i n t e r na l  p r e s s u r i z a t i o n .  They
s i o n a l t .  a r c  i n t e r e s t ed  in ~he e f f e c t  of residu-

Es- M a t s - r i a l s  B r a n c h  i s  headed b y a l s  such as s u l f u r  ~-nd phosphorus  on
Dr .  Roger  H .  W a r r e n , whom I was  a n x i o u s  c rack  g r o w t h  r a t e s  amid have i nv e s t i g a t e d

r - i l e et  s i n c e  he r e c e n t l y  spen t  four  t h i s  under va r ious  s t r e s s  c o n d i t i o n s ;
- a ’-~ in W a s h i n g t o n , DC on the  UK De- a l s o  t he  e f f e c t  of t e m p er i n g  and e l eva ted

i r - n c e  R G D  S t a f f  w h i c h  i s  roug h l y  a t empera tu re  s e rv ice  (3~ 0 - 6 5 0 °C) on mech-
c~- u n t t - r p a r t  to  ONR L o n d o n .  The B r a n c h  an i c a l  p r o p e r t i e s  is  of i t i t e r e s t .  The
I s  d i v i d e d  i n t o  f i v e  s e c t i o n s  t h a t  M e c h a n i c a l  P r o p e r t i e s  and Desi gn Cri-
have a w k w a r d  and  r e d u n d a n t  t i t l e s :  We- t e r i a  s e c t i o n  is  concerned w i t h  the  an-
t a l l ic M a t e r i a l s  ( c o m p r i s i n g  two  see-  a l y t i c al  aspects  of t h i s  p rob lem.  The
t i o n s :  Gun S t e e l s  and  A m m u n i t i o n  Ma-  b a s i c  idea is  to p r e d i c t  the  sa fe  l i f e
t e r i : t l s ) , Co r r o s i o n  and  M e t a l  A d v i s o r y ,  of  i n t e r n a l ly  p r e s s u r i z e d  tubes  f rom
M~- ’a l  Ph y s ics and Coating Technology , k n owled ge of  c r ack  g r o w t h  r a t e s  in sma l l
‘ ! - - c i i i n i c a l  P r o p e r t i e s  and Design Cri- s t a n d a r d  t e s t  p i e c e s .  The program in-
t e r i a , a nd N o n -~l e t a l I i c  M a t e r i a l s .  These  e ludes  t h e  use  of a I l o t e n t i a l  drop
t i t l e s  g i v e  l i t t l e  i n s i ght  i n t o  t h e  ac -  m e t h o d  to  measu re  c rack  g rowth  r a t e s  in
t u i l  a c t i v i t i e s  of t h e  s e c t i o n s , w h i c h  t h e  t e s t  samples , a s  w e l l  as co r r e l a t i o n
t e n d  to  b e keyed  to s e v e r a l  s p e c i a l  i s i t h  f a t i g ue t e s t s  on f u l l - s i z e  tube  see-
i I , - I ~ of  m a t e r i a l s  a p p l i c a t  i o n , i n c l u d i n g  t i o n s .  I t  is  r epo r t ed  t h a t  for  nonauto-
, ts i s i r r e l s , p e n e t r t i t o r s , o r d n a n c e  s y s -  f r e t t a g e d  tubes  t h e  r e s u l t s  c o r r e l a t e
t i n s  s t ruc t u res , u n d  ar mor .  The r e s t - a r c h  w e l l , bu t  f o r  a u t o f r e t t a g e d  tubes  both
wo r~ emp l t a — I : e s  m e c h a n i c a l  p r o p e r t i e s  t he  t h e o r e t i c a l  and e x p e r i m e n t a l  corre-
of  s t e e ls , w e l d a b l e  h i g h  s t r e n g t h  s t ee l  l a t i o n s  are s t i l l  under development.
sti i a ctur cs , v a r i o u s  p e n e t r a t o r  m a t e r i a l s , A c t u a l l y ,  in the l a s t  few years , RARDE
c o r r o s i o n , and s eve ra l  o t h e r  a r e a s,  a l l o y  development work has dramatically
In  f a c t , t h e  Materials Branch , as most improved the fatigue life of gun steels
of t h e  17 b r a n c h e s , has  3 r o l e s :  p ro jec t  to the po in t  where the des i red resul t ,
support , long-term research , and con- fati gue crack propaga tion al l the way
suiting (including failure analysis). through the tube wall leading to leaks
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bo t ore ultimate separat usu n , has  bee n e s s i t u g  routes of eoppt -r shapeti—charge
‘ E t o u n e d  in  f u l l — s c a l e  t e s t s . C C i t t ’s a nd t h e i r  e f f e c t  on p e n e t i - a t i o t i

I n c o n n e c t i o n  w i t h  t h e i r  i n t e r e s t  i s  b e i n g  a s s e s s e d . Tite w o r k  t e n d s  to
t n  ~~tn stee ls , R A RD E s u m p p o r t s  a d d i t i o n a l be  r a t h e r  e m p i r i c a l  i n  n a t u i r e , e v i l uia t-
- 

~e n t u 1  p h~~si cai m e t a l l u r g y  studies ing the effect 01 such Ita ramett rs as
i t v e r a  1 u n i v  cr 5  i t  u es , m nc lud ing i i  los oxvge tt con t  cot , g r a in  s i z e , t ox -
s t i t i c t u r e _ ~~t o p t - r t i e s  type w o r k  on f e r —  l u r e , and  n e s i slu a l  s t r e s s . In t h i s  v e i n ,
rou’- a ll ov s ~ t Ma nc b tt - s t t’ r a uid Cambr id~ e . work on Ph , Zn — A l • and Cu ii 1 ovs I s ml  so
It ~htould a I so he noted that RARDE has ongoing tinder the direc tion of
rt’-s~~ i c c e s s  to f a c i l i t i e s  f o r  vacuum l’ r o f . .T .A . htt- l k at the Royal Militar y

Et c  ( t o i l  n o  I t t ng • cast u ng , r o l l  i ng , Co lie ge of Sc i enc e in Slu r i venh iam . Tun~ -

i~~J forging; FSR s teels can he prepared S t e n  i i loys and  de1il et ed u r a n  iuni  a r e  also
i t  the Rovi I s~r d n a n c e  h o c  to t v  , P a t  r i - 1’ i’i tig s tud it’d at RAR DE f o r  c o t iv e n t  i o na  1
croft . type penetrators.

I r i c ture mechanic s a t u a l v ~ is and The C o r r o s  ion  s ec t  ion  uu% d cr thut -
e\pcr s :tlentat ion is also app1 l e d  to the l eadersh i p of J.h~. A n d r e w  It a s  a u-angc

~ u t u a t i o n  for armor materials (so—called of m I t - r e s t s , i n c l u d i n g  o t t v i r o n m e n t t u l
‘‘ t a r ge t ’’ ma terials). In Goldthorpe ’s cr a ckimug of ferrous mi nd nonferi-ous m l -
-oc t t ‘t i , F. W . Bi l l  it ugton and  F. W i l l  jams I evs . Eundanten t ii s tt e ss coit-os jolt
i re c a r r y i n g  out work in t h e  anal y tical cracking (5CC) and corrosit ’tu fati gue
m d  e~~per ume n t o l regimes , r espe c t i v e l y .  s t u d  i t ’s u t - c  be i ng sponso red  a t  t h e  t t n i v
B i l l  ing tot t i s  d e v e l o p i n g  a gt-nera l the- of Ne us ca stl e up o n Ty ne .  A l s o  crevice
o i- ’ for the mechanical p ropt-rt ies o c or rest out u~ Of lit ores t f o r  a v a r  i etv
na teri o l s u ui relation to d y n a m i c  a n d  of met a ls an5~ allo ys in marine con~I m -

— t ~u t i c  p l as tic i t t ;  hi— the ory is based t i o n s . W o r k  includes SCC t e s t i n g
on itti jj~~tiut ~~1 iEs -olo gic ~m 1 t it e o r s o t h e r  (l i t - a s s e s . s t e t - I s ) , s t u d i e s  of l ’ h u s - s p h B t t ~th a n s i n ~u l v  on an ex tension of l i n e a r  t r e a t n e n t s  f o r  h i g h s t r e n g t h  s t e e l s ,
d ust ic theory to situations in which ~h r~ m m t c  conversion c o a t i n g s  f ot -  t i o n f et —
th ie n- c hi anic il response is nonlin ear. i ”tu s allo y s (brasses) , i nt l o t h e r  means
Wi 11 i i -’t -~ i s concerned us I th t h e  h a l  l i s t  i c of conro s i o n  prOs O c t  m o n .
propt ’rt iei’ of target materi a ls , bot h One of t hie k ey  a re a s  of n on t i t e t  ii lie
ferrous ( ESR steels iga in) , where the t at or 81 s research involves filament —

p a r t  i c u i m i r i n t e r e s t  is the effect of wouund g l a s s  e x p ox v c o m p o s i t e s . An RARI)P-
I r i c e  e l e m e n t s  , a tid non fe  r r o u t  s (Al d eve loped c oii tp tm t or — c o n t  no 11 ed I f eed
.-ul lov s ) , where the effect of thermo - r i t e s , ang l e s , etc. ) filament w in d ing
-i t- ch an i cii t re t tmen t us under s tudv . fac i I i tv is used to produce v .i r i oum s

In ano ther ap p l i c a t i o n a r e a , c r i t u —  t h i n — w a l l e d  t u b e  c o n f i g u r a t i o n s .  These
c i i  1 -c u d — b e a r i n g  str u ctuires o f  o r d n a n c e  tubt ’ s ar e  t e s t e d , and t’vm i l uuat iotts of
sys tem s , R A R D E  R~ D emp has m zes stud i t ’s fit i l u u u e  m odes  and strain rate effects
C f p re ct p i t u t i o n — b t a r l e t u u b l e  ~I’hl) s t a i n -  ui - c m ade . This w o r k  is o f an t’xp l- ’ri-
ic—s steel s . This work takes p lace tor y thutu l-e , sinc e t he t -e  a t e  no cumrrt ’tt i
u n d e r  ~

- direc t uon of E . l o u t s  i t t  a p p l teat ions.
the s o— c i l l e d  M et a l s Advisor y ~-ee t lout . Are  p l u s uit a techuns ’Io~:v I —  itt u r e a
u t ne  c f the c ni t i 5o I p roper t It’s o I in - 01 0 \pe t - t  u~~e i t  RAR11} . i i  don ‘ he I o u d o  i —

crest i s t lie f i t  i gut s’ st remu g t h u of we I shed sh i p of  A R . Moss , st  t idIes E~~i e t ’eeii  n i l e
t o t  i t s  fot - t h ese il Ist i s , and the eff e ct s i m it e ~ it u s’its ;ulip l meat t t ’ i~~ - 01 1 i~~ l’l -

Li I use Id p rac t ice a tid wt’ I d I lug tile thod oj,s- t i  t itins , sucht mu t i  I t t  I di u g  • c s i t  t i ng
m re- bein g inves t i go t ed . Al I os Joys - lop - sp t o y  ing , c hem ictu I reac t ions , and alt Ia -

mio nt h u se d on the B r i t  i s b t  h~~V-~~~~O ( S )  I mo it testing . A vers a t i l e  ui - c p 1usit t~I
I’ll s Ia in less s tee I) m 5 al so uin de i t s i i ftc u I u I v  h a s  been  d e vt - I tt1ted a t R A R D E
I - ’  exampl e t t~ f i t - c t  o f  u -a 1- b u s  mu I I ov — P l a s m a  p recess jog Is c u r r e n t  lv  b e i n g  m it —

ci orients on t hue a g i utg react i on is 1 os t igmi ted Is it - l i S t ~ti t ns - .i i tug l’~’ roti
miis5L- r s t u d v  , Fundament u I us- t u rk  on t h e  c a r b i d e  p o w d e r s , t h e i d ea  being t o  altet-
l i i  lu r e  bchav ici - of t t u e  us - el  dod a I los- t its’ tia ture of the i’,ur I ic ~‘ sl i t -  l i c e  and
i s .u I so  b e i n g  s tu sh icd nut t Ier  s pt’n so i-sit i p so produc e c ha t tg e s  In s m t  t’ r ing b e h u u v  I c ~

-

i t  Leeds Univer sit y . for exa m p l e  liv r emo v ing contaminant films
One of  t i i t’ more t-x e it ing re— s - t i c  It and rep) ae ing them w i t  hi n s ’ye I cat m u l y  tic

i n c a s  i n v o l v e s  t h tt - development of ,ini ouu s materials. The are- also exploring the
novel materials for penetr uttors. Iti r app lication of ire  p l a s m a  m e t h o d s  for
ex am p l e , superplasti c alloys fo r  shaped-  deep w a t e r  c u t t i n g  and welding using a
c h a r g e  l i n e r s  a re  of great interest RARDE-developed deep-water s imulator
currently. The basic properties mi nd p roc -  u n i t .  
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Other areas of interest to the The meeting ’s organization was along
M a t e r i a l s  Branch  i n c l u d e  coa t ing  tech-  t h e  f o l l o w i n g  l ines :  Every morn ing  the re
nology and failure analysis. In the was a plenary lecture , and on several
latter case , there is a re3ident exper- afternoons there were so-called “special
tise in the specialized area of frag- lectures ” by some of the “grand old men ”
m e n t a t i o n  and t h e  a n a l y s i s  of f r a g m e n t s .  in th i e f i e l d .  These were meant to pre-
This  and o the r  f o r e n s i c  t echn iques  have sent  rev iews  of the f i e l d  and pr og n o s t i-
been applied with notable success to cations of research activities likely I -

a number of civil aircraft accidents , to  f l o u r i s h  in the  next  two decades .
p a r t i c u l a r l y  t h o s e  in w h i c h  s a b o t a g e  A f t e r  the p l e n a r y  l ec tu res  the m e e t i n g
is suspected . This g5oup, led by J. divided into two parallel sessions for
Markham , is p a r t i c u l a r l y  exper t  a t  iden-  sec t ion  l ec tu re s .  Somet imes  pa r a l l e l
t i f y in g s i gns of  e x p l o s i v e  l o a d i n g , w i t h  the  sec t ion  lec tures , and on most

In s u m m a r y ,  m a t e r i a l s  r e sea rch  a f t e rnoons , t h e r e  were m i n i - s y m p o s i a
and dev e lopment  at  RARD E seem to be or panel  d i s c u s s i o n s  ( i t  was d i f f i c u l t
o r i e n t e d  toward  s a t i s f a c t i o n  of  c e r t a i n  to  t e l l  one f rom the  o the r )  on a r ange
specific materials demands of ordnanc e of topics: “Coordination in Reaction
systems . There is an impressive capa -- Mechanism ”; “Boranes as Li gands ”; “Corn-
b ility expecialiy in the area of me- parison between Metal Ion Catalysts in
chanical properties evaluation of hi gh Chemistry and Biochemistry ”; “Adducts
strength steels. However , a wide spec- of Bioxygen with Bioanalogous Substrates ” ;
trun of materials science areas are “Properties of Coordination Compounds
evident: ferrous and nonferrous metal- in the Solid State—Influence of the
lurgy, surface chem istry and corrosion , -Jahn-Teller Effect ”; “Metal Complexes
fracture mechanics , plastic and compos- in Cancer Chemotherapy ”; “Some Aspects
ite materials , etc. Where it is con- of Homogeneous Catalysis ”; “Theorc~ ical
sidered necessary to have deeper physical Methods in Coordination Chemistry ”; “Re-
understanding of materials behavior , activity of Coordinated NO Group ”; “Pre-
the work tend s to be contracted out to biotic Aspects of Coordination Chemis-
universites , and these cooperative pro- try.” In the panel discussions the
grams of extramural and in-house work speakers had 20-30 minutes to present
seem to be quite productive. There their talks , and this was sometimes fol-
are a variety of outstanding special lowed by a general discussion . The mini-
test f-icilities at RARDE , mostly devel- symposia/panel discussions usually lasted
oped by the staff , including unique 2 hours. Alongside these various mc-
large-scale mechanical testing capabili- tivities participants were encouraged
ties and various materials processing to view the posters of the 550 contt-ib-
facilities . The Rf~D work is very much uted papers. All took place in a
oriented toward current and near-term large and relatively new building of
~ieeds , and there is not much interest the Technical University, 2-3 miles from
in the pursuit of basic mechanisms with- the center of the city .
out some purpose. (Jeff Perkins) It goes without say ing that at a

meeting of this magnitude just about
all aspects of coordination chemistry
were covered. In a few instances per-
haps papers could have been more appro-

THE 19TH INTERNATiONAL CONFERENCE ON priately listed as organo-metallic
COORDINATION CHEMISTRY—PRM UE chemistry . To this observer two

areas attracted unusual attention :
Th is Co nfe rence , held at the Tech- the catalytic properties of coordination

nical Univ~rsity of Prague , 4-8 Septem- compounds and the chemistry of coordina-
ber , attracted a record 1 ,000 partici- tion compounds that possess biological
pants. The meeting was under the spon- activity. In addition , there were a
sorshi p of the Czechoslovak Academy large number of papers dealing with the
of Sciences and , in accordance with synthesis , chemical characterization ,
preva iling custom for these conferences , and the structure of coordination corn -
was opened by the Deputy Prime Minister pounds . Especially among the invited
of the host nation , who in his welcoming lectures and within the symposia , there
address mentioned that the Academy of was considerable discussion of the mech-
Sciences has 10 institutes s1~ecializing anism of the reactions of such compounds.
in the chemical sciences and that there Last but not least , the re were a number
are 9 schools at the university level of paper s dea l i ng  w ith the pho tochem i s try
in Czechoslovak ia spec iali z ing in of coo rd ina tion compound s led off  by
chem istry . a section lecture presented by Prof.
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A .W . Adaumuson (Un iv . of Southern Cmii i - In  h us It n e- ,euit~it m u l l  on “Exchange
fo rn  la) , a pioneer in this field. A C I u~ tt~u- s o i u a n - ~ i t u  out  Metal s ,“ Dr. Y .
small sampling of the papers follows. alulokov IA1 tjotuuv of tht USSR , Kazaut )

In the first plenary lecture Prof. d i s c u u s s o d  t h e  t - h c m m t i c u I  P h y s i c s  o f j our -
V. Gutnuann (Technical Univ. of Vienna) gani c cIu~ te rs w i t h  p i u tic u lar reference
gave a brief outline of his novel donor- to t i - - u t l u t t d % t u u u u i c  fac tor— , elt - ct roni c
acceptor approach i to molecular intel - - s m u t  u g u m r u t  t o t , -‘t e r i e  f a c t o r — , and t h e i r
actions . Gutntann views molecules m i s  m a g n e t i c  p r o p - m t  m o s .
being constantly affected by their In h i t s  i u u t t - u t -~~t tri g s t - s t ion lee tuur e
neighbors except in the gas phase. lie Dr . S . lieu m u u t s - ~ ( C: t ’ c h m o t - l o u - mi k A c u d o t t u v
feels that he can explain much of the o t  Sc i cu i ce s , I t  a t ~1it ) rev i t- wt -d t h e  chem-
irregularities observed in reactions i~~try of t u i t u s u t u o u u - n m s - t a l  mi -c omp lexes
in solutions and also , to some extent , of  borane cjgos . tIc - I s ’m n ted out that
in  t he  s o l i d  s t a t e  b y this approach. t h e s e  d i f f e r  f r o m  o r g . i , m o m e t a l l i c s  hr
Thus , he f e e l s  i t  i s  wrong  to c o n s i d e r  t h e  e x t c - n - - i v t - d e l o e a l i z a t  ion of this-
a molecu le  as a r i g id and  i n f l e xib l e  s - I e c t r o n - d e f i c i e u m c v  in h er en t  in the hor-
e n t i t y .  On t he  c o n t r a r y , bond d i s t a n c e s , uri c s k e l e t o n s .  These comp ouu t d ~ u n d e i g o
bond ang les , electron distribution , and Friedel C r a f t s - t Y p o  i cactiout s by a
reactivity are all affected by inter - cleop hi l i c substit ution under eleetno
actions between it and its neig hbors. p hilic conditions. ” Thei i- halogen mit ion

A good review of the donor and and sulfhydr vla tion (by S + A l C l . )  a l so
a c c e p t o r  p r o p e r t i e s  of m e t a l l ec e n e s  p roh ’ah ly  t a k e s  p l a c e  by this mechan ism.
and related compounds was p resen ted  The bonds connec t ing t h e  borane eases
by Di- . J. Klikorka (Institute of Chemi- with the substitu ent groups mire directed
cal Technology, Pardubice , Crechoslo- radially away ft-on the cage , t itus hrid gt s
vakia) . In a talk , which was one of may he formed by suitab le sub stituen ts .
those crossing the boundary to organo - Prof. P.C . Ford (Univ. of California ,
metallic chemist u-y , he discussed the Santa Barbarmu ) pi-esented a paper on tu e
chemical react ivities of the nickel , honiog enous catal ysis of the water-gas
ruthenium , and other analogs of ferro- shift reaction by metal carbouty ls. Thor
Cs~m t s . He pointed out that thuese sand- find th at thue react iou proceeds suu uo oth l 

~wich compounds are strong proton aceep- in an a l k y l cot i t a i n i n g  Ru , ( C I t ) 1~ . Other
tors , e.g., nickelocene has a proton tu -a u tsition uttetal cuurhonyls mind in  par-
affinity that is contparab le to that t icular those with uuui xe d tn min s it ion
ob—erved in aliph :utic attu nes. Such t tu etmuls hau-e shown cat a lytic m u e t i v m t v ,
coum ipounds and cotnpoun sh s of t h e metal - mi nd he feels that thu is process mnmu v f intl
loc s-nes and carboranes , esp s- ciall y when important app ! is-at iotis i t t  otm r t ’ f f o i - t s
her conta in a ci- I sti lts t I tuent s u~- ill t o ut  11 i :~e out- coal rt-seru-es ntoue [till v

m m h o  form complexes %s i th u lou ~ is acid s Othe r sect ion lectureus included
— ( t  . g . , T i CI , A I Cl , e tc . ) . These c ou t Pt-of. I. Wo I db)’e I Techn mc mi I tin iv . , Copen—

p le~ e s nt _ mi - bt’ uuu ouut t ,ttv i - ic or si m utte r ic ~hs - hi u t’n I who t m!  kt’sI on t hue opt ica  I i c  t u v —

pent1 i utg on the pa t -  t Is it I an s~ s tent i u uu-o I ved . I 1 t 0 1  coo i s l  I u m a t  I otu co tum pom it id s and (‘i-ol.
in tunot hi er sec t  i o u  lecture Prof. U .‘I. Ve nmu nz m lu -dera i Inst itute ot t’ch—

h~. S.ic c om u i (Univ . of Florence , Italy ) t u s i 1 c g ~ , u m m m c h t ) whto is s t i l L  interested
p ru - -entcd ~u r or I out of the pr s~sent state i ut SOS m~d i nit t tout c om tu po umuds , mi It huoug h h i s
o I kuuow led ge 1 I coo rd u n i t  tou t ompouut th s p reseu ut mutt em s - s t s r e v o l v e  mu round NMR

iu m u t have a c oord l i i i t I on nuui tuber of I iv t • - t us! i vs , rat hte t t ham i s sm u t hus- ~ is , It I s in  —

lit- pointed out the ummi ,sua l s t s - u i c  nt -— t i - re st ~~~~ s t a rs ago. \t~uu~i tm ~~i discus sed
q u i r e m e n t s  f o r  f o r u m t t t i o m t  o f  i h u s t yp e  t he u m s t - o (  St  ~~, 

C d t t t , S~~~ t t~~ and o t h er
co m p l e x  and t h a t  a vul -i t-ty of  1 igaut sl s m e t a l  m sttt opt -~ f o r  N ME s t u d  los of coot- -
can he desi gned to lo rm su c h  s-ompl ex s ’ s , d m i t  i o n  ~ o i i i s o u u t i t I s , pi’ h i t  h u g  out t h a t
m a n y  of t h e m  c o u m t u i u u i u t g  p hu os p l t o m u u s .  t i t e -e I -oto p t- s s - s c u m  j ut ~ re:u te u abtutis lance
Stru5- tur tu 11 y I Iuese- c omuip 1 ext’s can he titan dot- C tsh u m chu Iuas l ’cei i  used e x t  ou t -

uepu -e sented by a t r i g o i u m i l b i p y r a u t u i d a l s i v e l y j ut t h e  l a s t  decade  by o r g a n i c
or mu square-pyramitlal stu-ucture and , chemists.
for that matter , sometimes by geometries Among the  large number of poster
that fall between these two extremes. presentations dealing with catalytic ac-
It should be noted in this connection tivity . a complex of tungsten hexachior-
tha t th e bond ang les are  a f fec ted by ide and tet rap henyl tin was found to
tempera tu re . He cited some examples catalyze the conversion of heptene-1 to
where the substitution of one metal by e th yl ene and dodecene (H. Balcar , E.D.
ano ther (keeping the li~ and the same) Bab ich , and T .A. Bu tenko , USSR-CSSR).
also resulted in a considerable chang e Another catalyst proposed by a French
in bond ang les. group was based on n i tr o syl -ca rbo ny l tie-

9
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r Iva l ives of i ron  and cobalt (1). compouuuds front th moIr constituents.
Bal II vet - Fk itchen ko , et al . , Ins titute Another group  of Soviet sc ient ist s ( S.V .
of (‘atal v sm s , Ville urh anne , F ran c e) . lm iriono v , et iii., Instit u t e of th em t iisai
1 . Bai- to~ (Institute of Po l ymers , Slovak K inetics mind Comui bt ust ion , Nov osibir skl
Ac .udtumt v of Sc m euuc es 1 repor ted t hat mm ciescr ibed t hm e  s y nt  hes is anti p ropert los
donor —accept or compl ex fm om iticke 1 of t 1-ans it ion net iii s wi thu stable orgmi n ic
chior udo min d d i m e t h y  l a lu i I iu u - was e (fec - rai d i cm u l s coti t tu in itug one or more purantag -

t lye in t h t t ~ free radical iru i t imu t e d po ly— net Ic centers , tiOt un g tha t Iflagliet mc
me n i :mu t iou of acrv Lat t ’s mi jud m ethacu-~- - ~u-cept ib il i ty tt uomu ~ sm r t -uumon t s out the corn-
l a t e~~. N.Y . Borunova and L.K. Freid l in p lt -xo~ in the — o l id stmit e in dic m u t t- titat
(1155k) r e p o r t e d  t h a t  t h e tin hydride t hue ’ uuipa ired electrons of the 1 i gatuds
c 5tnmp t ext- of  p t at  i nu n m e t a l s  , e spec Ia liv mire -e eut t in t hit ’ e outtpl e sos that mire
w h e u t  t her  a r e  bonded to  p hosp hiu t e  1 i g-  t o m - ut m e d . I h e  b a s i c  i t  and coutiplex ing
antis , a u - c e f f e c t i v e  c a t a l y s t s  f o r  l iv— a h c i l i t v  o f  m u l t i — f u u u c t i o n a l  p o l y m e r s
drogenat ion react iouu s , d o u b l e  bond mii i  - w i thu ii p a r a -  ( a u n i d o — a i m u  l u t e )  s t r u c  t u u r e
gt.i t ion mind cis-trans isomerization was discussed by Drs . V. Barbucci , V.
of octone~ • The Huuugarian group of B a r o n i  and P. 1 e i - u u t t  i (Univ. of Nap les
h. Joo , :. Toth , and I.t.T. Beck reported Italy) who fitid th u m u t , in general , the
on the cata lv t~ c propert ies of bas icity cons tmunt s of the polyuuu ers mine
tr a nsit i on—m e tmu h sulfon ated trip henyl sl i ghtly lower t i tan those of the cor-
p huosph inc complexes . They f i n d  that responding diners or t rinters . They a l s o
compounds of this type are effective f i n d  that several polymers form eoum up lexes
i n  hy d r o g e n a t i o n  r e a c t i o n s  i n  at iueous w i t h  d i v a l e n t  copp e m . The in t r o d t u c t i o i i
media and have carried out some kinetic of lanthanide metals ittto organo-nercurv
studies on t h e  hy d r o g e t t a t i o n  process . c onupound s was  r epo r t ed  by ( . S. K a l i n i m u m u
(their prel iminary work in  t h i s  area et al . (USSR Acaudemy of Sciences Labo-
was published in Tn~ ’ r m 7 a n t ’ ’ t  5 ’h im iot t-atory , Gorky). They fotund these corn-
4~~ta lm i st year). Drs. 1.0. Lo and :‘u .D. pounds are readil y formed in ether solu-
Zuherhlihier (Basis ’) reported out the tion and are decomposed b y H C I . The
copper (-. .~) catal yzed oxygenation of synthesis of a series of novel nuetal
mic t ive methylene groups in organic con- clathrates was described by .1. Chou nic
pounds. Itt- . .M, Michalska (Lodz , P0- et al., (Kosice , Czechos lovakia) , tite it-
land) found that a lum i nutuu compounds utature beitug confirmed hr i r  spectros -

usere c a t a l y t i c a l l y  active in the si l- cops- . Finall y the synthesis atud ct- s-
v l a t  i ons  of  s I lmin ol s in bt’nzene solu- tal structuure of a new poly-tungsten
t i o m s . N i t r o g e n  f i x a t i o n  by c a t a l y t i c  c r y p t a t e  c o n t a i n i n g  - h O t u n g s t e n  m i t o m s
techni ques were reported by two g r o u p s :  was r e p o r t e d  by mu research group frotut
I). Se [lmann and W. Weiss (Paderborn) the Uitiv. of Paris under the direction
who found that a cvcIopentadiene manga- of l)t- . M. Leyrie .
ut ese  d i c a r h o n v i  was effective for this Attendance at this meet ing was
p ur pose , w h i l e  a group from Wroclaw , roughl y evenly d i v i d e d  between scientists

- - Poland reported t h a t  a c omplex  formed f rom w e s t e r n  e o u u n t r i e s , f ront  F m u s t t ’rn
between suitable organomet allie corn - I t u r op e  and f r o m  t h u e  c o u n t u - i e s  of  the
p ound s and m o l v h d e t u u u u i t  t e t n a c h i o r i d e  was  Thu ir t i  W o r l d .  I t  i s  q u i  t o otis- iouus thau t
o f l eet  ive fo r  t h u  is purpose .  F i n a l l y  i n t e r n a t  i on a l  m e e t i n g s  that mint’ held
ev i d e n c e  t h a t  somn e o f  t he  c h e m i c a l  re-  in “social ist countries ” get a Imu r bet  t e n
ac t  ions  t h a t  a re  e a t u u l y z e d  by m et al  u - e p r e s c n t u t  ion frou n t h a t  pa r t  of t he
complexes proceed h) a trimo l ecular world titan do similar umi eetings held in
c o m p l e x  mechanism w m u s  p r e s e n t e d  b y mu W e s t e r n  Furope . I ( t ’o r ge M. W yman , US
research group from the C z e c h o s l o V a k  Army R e s e a r c h  attd S t m u n d a r d i  zau t ion Gro t up
Ac ademv of Sc jences ttnth e’r Dr. Ii .M. I Uturope ) 1
Wagnerov~ .On the synth s-t ic side tht e prepara-
t uon and charaeteri zmu t ion  of  mm new fam-
I Li- o f c ompo tum id s cons i st log o I ho ra tie s 

_________

iu t cl i ron (“fet- rohoranes ”) was r e p o r t e d  (ONRL PEPO PT8
by P r o f .  T . P .  F e h i n e r  ( N o t r e  Dame ) ,
whi It’ in the f eltI of organ ometm u l lie See the hum ic k of tht i s issue
ch emi str y I)r. (.A . I~ mr achev (USSR Acad- for abstu -acts of curt-ent
cmv of Sciences , Gorky ) d iscussed the reports.
e c i u u tl i hni m u involved in the direct
synthesis-decompo sition of organomota llie
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SEVENTEENTH (INTERNATIONAL) SYMPOSIUM tO NOx are related to material presented
ON COMBUSTION in the  sessions on Turbulen t Combus t ion ,

K ine t ics and Drople ts, as well as the
The Seventeenth Symposium (Inter- NO

~ 
- SO,~ session. Further , one of the

national) on Combustion convened at longer term concerns must be the ability
the Leeds Univ . in En g land , 20-25 Augus t to burn fuels that are “heavy” and h ighly
1978 , with the presence of over 1000 aromatic . Such fuels produce large
scientists and eng ineers from all ove r amounts of soot which can be disastrous
the world, to the lifetime of the combustor chamber

The Symposium consisted of three in an aircraft gas turbine and which can
colloquia “F i r e and Exp los ion,” “Coal make testing difficult and expensive owing
Combustion ,” and “Turbulent-Combustion to environmental restrictions. Also ,
Interactions ” and sessions on Deflagra- the soot problem is of primary interest
tion to Detonation Transition , Kinetics , in any operation of a diesel prime mover ,
NO
~ 

- SO~ , Furnace Combustion , Inhibi- another power p lant of general importance.
tion and Ignition , Eng ine Combustion , Many believe that the understanding of
Flame Structure and Chemistry , Droplets soot formation and destruction processes
Combustion , Combustion Oscillations , will be of primary concern to combustion
Combustion Studies , Soo t, Measurement scientists in the next decade. There
Techniques , and Propellents axud Explo- was an irony in the organization of the
sives. The general level of the meeting Symposium in that the plenary lecture
seemed inferior to that of the Sixteenth (truly excellent) was devoted to this

- - Symposium held in Cambridge , MA , two top ic , but only one session was and that
years earlier , and there were fewer on the las t day of the meeting . Of
outstanding papers. Nevertheless , course , the small number of papers could
the Combustion Institute and the organ - indicate that interest in the subject
izing committees are to be congratulated is just being initiated. The papers by
for drawing together so many prominent Haynes , et al. and Magnussen , et al.,
combustion scientists, in the soot session provided some of the

There were three simultaneous ses- more dramatic results of the whole meet-
sions with every session heavily attended. ing. The other particular paper that
Further , one must note the extensive must be cited was that by Johnson , et
discussions that took place in the hail- al., on “The Presence of NO2 in Pre-
ways , dur ing co f fee  br eaks, and even Mixed Flames.” They may have resolved
at the social events . Consequen tly, an important question with respect to
i t  was impossible for any one ind ividual the extent of NO2 production in combus-
to hear all papers , so this review will tion processes .
focus on onl y certain of the subjects Although p laced in the Colloqu ium
presented. Comments will mainly cover on Turbulent-Combustion Interactions ,
the Colloquium on Turbulent-Combustion three papers belonged elsewhere . The
Interactions , and the sessions on ki- one by Sang iovann i and Dod ge “On Obser-
netics , NO

~ 
- SO~ , Drop lets , Soot , and vations of Flame in the Combustion of

Measurement Techniques. Monodispersed Droplet Streams” shou ld
In many ways the basic material have been in the session on measurement

in the various sessions to be analyzed techniques . The experimental high-speed
are related. Essentiall y there are pho to graphic procedure descr ibed by
three themes on which to concentrate: these investi ga tors is indeed un ique in
t u r b u l e n t  combustion , NO x ,  and soot, that it utilizes a 35-mint camera which
As evidenced by the numerous papers has been modified to include an ITT Model -

presen ted and the back ground of the F-4112 image intensifier tub e with a
au thors , turbulent combustion has pro- 25-inn format. Photographs of burning
vided the entree for fluid mechanics droplets heretofore not possible have
researchers into combustion, In many been taken. The droplet procedure and
way s this subject was evaluated more measurement techn ique hold important
succinctly at the Project SQUID Workshop consequences for the understanding of
on “Combustion Measurements in Air- NO

~ 
and soo t forma tion in spray conf igura-

Brea th ing  Pr opuls ion Eng ines ” held tions . Likewise , a paper by Nizami
a t  Purdue in 1975 . NO~ is thought to and Cernansky On “NOx Formation in Mono-
b e of pri mary concern becau se of its di spersed Fuel Spray Combus tion” should
formation in gas turbine engines and have been in the NOx sess ion and the pa-
the environmental restrictions placed per by Hs ieh , et al., on “Diesel Odor
on its manufacture. Elements pertinent Studies in a Laboratory Spray Burner ”

11
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because of it s techn ica l s ignificance particle , and its temperature. Herein
belonged with the papers either in the lies the tremendous significance of the
NOx - SO~ session or the Soot Session , results presented in the paper by Haynes ,
They showed that the odor from burners et al., on “The Effect of Metal Additive s
simulating the diesel process was more on the Formation of Soot in Pre-Mixed
l ikely frota (unburned) oxygenates than Flames ”. The general belief has been
(exhausted) aromatics. that the addition of the alkali and

The more technical aspects of this alkali-earth metals reduces soot forma-
rev iew w i l l  b egi n by considering the tion. It has been shown in this excel-
papers rela ted to the problem with re- lent paper that the amount of soot is
spect to soot formation. This reviewer not reduc ed by the additive , but the size
wi ll parap hrase the soot process con- distribution is altered. lssentia lly
ceptual ly from what may have been in- when the alkalis are added , one obtains
fe r red  in the plenary lec ture , “Soot smaller particles , but more of them.
Fo rma t ion in Combus t ion: A Review ,” The observatio n tha t the additives de-
by H.C. Wagner. The amount of soot creased the amount of soot s imply re-
formed in a process is the result of flects the fact that many particles were
a sequence of steps : the pyrolysis too small to see. Haynes , et al., showed
of the fuel , the formation of gas -phase that the effectiveness of the additive
la rge precursor mo lecules , nucleation , was directly related to the ionization
part icle growth , agglomeration and co- potential of the metallic component , the
agulation , and partial oxidation of lower the ionization potential the
th e particulates. greater the effectiveness.

The process of the precursors has The explanation of the effect is
been studied in the greatest detail , that the soot particles become charged
As Wagner  s tated , fuel molecules are owing to the metal ionization process ,
attacked by radicals , hydrocarbon radi- repel each other and thus agglomeration
cal s are formed , can combine or react is substantially decreased. Of course ,
w ith hydrocarbons and form new hydro- in a properly designed combustion system
carb on s wi th le ss hy drogen . These hydro- this effect can he used to reduce the
carbons contain double and triple bonds total mass of soot being exhausted hr
and ex ist because of the greater thermo- burning up these very small particles.
dynamic stability of unsaturated hydro- Indeed , it would appear then that , if
carbons at higher temperatures. Poly- one is interested in reducing soot for-
acetylenes form and have been identified , mation , he should  be mo st conc ern ed
and the forma tion and growth of polycyclic with the fuel pyrolysis auid the soot burn-
hydrocarbons follow . This reviewer up processes.
believes that this procedure holds for The results of Magnussen , et al.,
both aliphatic and aromatic fuels in in their paper entitled “Effects of Tur-
premixed flames. The aromatic structure bulent Structure and Local Concen trations
is ruptured early in the oxidation proc- on Soot Formation and Counhustion itt
ess and later reformed in the soot forma - C2H, Diffusion Flaunes ” reflect on th e
tion process. In diffusion flames , importance of fuel pyroly sis step . The
however , the aromatic fuels could re- authors show that the addition of wat~-t-
tam their ring structure as the pre- and N2 to the fuel in a diffusion flmtuuut -
cursors develop and dehydrogenate . reduces soot format ion, Because of the

Wagner also noted that the carbon large dramatic effect of water , titer ar
part icle in combustion systems can be gue that there is a chemical effect dimt-
removed by oxidation with OH , 0 or 0,. to thte water.
He concludes that the process is slow This reviewer huas to disagre e- u .it h
compm ired to the gas phase oxidation that conclusion and arguuo that cons  I d e- i-c.!
of the fuel molecules and that in sys- on mu mt iolar percent h a u s i— , the effect of
tems usjth short residence times particles water is thermal anti arises front its mn tuch
hav e a good chance of surviving and greater specific h e a t  ( i t  l o w e r s  t h e
being exhausted. However , the oxidation teniperature and reduces the p vu-o lvs is .
rate of high temperature , small soot The turbulence modelling th iscuu - — m - ed by
par ticle is not well known and may be the authors anti its effect on the soot
faster than one believes. The key production cannot be accepted either.
to whether soot once formed will be By using a turbulent diffusion flame ,
burned depends on three factors: the instead of a laminar one , the authors
residence t ime of th e part icle in a in te r r e la ted  the fuel pvrol -s is and soot
combustion atmosp here , the s i ze  of the burn-up steps . I ndeed , as noted ,
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Reynoltl s n u m b e r  may  have  a s t r o n g  e f -  whe the r  there  is any p r a c t i c a l  combus-
fee t on soot formation due to the oh- tion problem in which the characteristic
servation that decreasing Reynold’s time of the chemistry is never very much
number increases soot formation. The shorter than the characteristic time
authors argue that this effect cannot associated with the turbulent exchange
be explained as a function of residence process (fluid mechanics). Only one
t ime , but must also be attributed to problem has been proposed and that is
the fine structure of the turbulence, the nitric oxide formation process from
However , turbulence i nduces zones of atmospheric nitrogen only. One should
d iffus ion flames ve ry much like premixed consider this fact and much of what was
flames and increases t h e oxidizer con- in the review presented by Mellor en-
centration around the soot particles titled “Turbulent Combustion Interaction
causing faster burn-up . Perhaps this Models for Practical High Intensity Con-
is what they meant by the fine struc - bustors” in which the problems of li quid

- 
- ture effect, phase burning were introduced. Th is

The importance of the aforementioned reviewer then concludes that the the-
work of Sanb_ ovanni and Dodge to the oretical aspects of the turbulent corn-
soot problem comes about with the visual bustion process and the extended experi-

4 ability t) observe spacing of droplet s mental effort to make measurements of
whose flame structure interact when a turbulent field going on and being
droplets are close enough so that in proposed in order to verify various of
a flow system one droplet is in the these theoretical approaches as being
w ake of another . The wake becomes a much overdone and essentially hypothe-
very fue l-rich zone not enclosed by tical problems . The turbulent burning
an oxidi zer field and is more prone to of liquid sprays is a very , very complex
soot formation, problem and what was presented at this

In the Colloquium on Turbulent- Symposium should be considered in li ght
Combustion Interactions , Bray presented of the discussions and papers at the
an excellent exposition entitled “The previously mentioned Project SQUID work-
Interaction between Turbulence and Corn- shop.
hustion ,” This reviewer attended only The experimental measurement of
a very few of the total papers in the N0

~ 
from pract ical combustors has been

Colloquium . From review of the abstracts studied for many years. However , there
anti discussion with participants it are still some important unsolved prob-
Is v ery difficult to p inpoint any si g- lens , and presentations made at the Syrn-
nif i cant advancement that developed at posium showed that progress is being
t he meeting on the state of understanding made. A question that has remained un-
of this terribly comp lex problem. The answered is whether the NO2 concentra-
central thesis , which seems to concern tion measured in many combustion experi-
m m u n v  and wht ch essentially was the focus ments was that which actually e x i s t s
of the Bray paper , is , quoting from in the flow field or whether the NO,
Bray “.,.th e interaction between turbu- formed in the sampling probe. The
lence and combustion is a two-way , coup- paper by John son , e t - a l . ,  on “The Pres-
led process , wit h turbu lenc e in f l u e n c i n g  ence of NO a in Pre-Mixed Flames ” g ives
combustion anti combustion influencing further evidence that the NO,/NO ratios
turbulence. ” By th e nature of the prob- determined by probe techniques are
len , the field of turbulent-chemical pr inc ipa l ly  the consequence of reac ti on s
reaction rate interaction seems to have that produce NO3 in the probes. Some
b een taken over by researchers whose results by Oven , et al., “Temperature
main area of interest has been fluid and Species Concentration Measurements
mechanics. The critical concern is in a Swirl-Stabilized Combustion ” seem
how the turbulence affects the chemical to dispute this conclusion , however.
reaction—in a more simplistic sense , Feni more in h is pap er “Studies of
how close is the instantaneous reaction Fuel Nitrogen Species in Rich Flame Gases ”
rate to a time-averaged rate, continues to contribute further to the

Bray  e legan t l y showed what is de- understanding of the NO formation prob-
mmi ,unded to solve the problem in an exact 1cm from fuel-hound nitrogen species
way and the simp lif ication which ccmes by reporting that the oxidation of hICN
abou t when the reaction rates are very formed in combustion processes is de-
fas t compared to the turbulent exchange stroyed mostly by hydroxyl radical anti
rmut cs . An important question raised th at the biomo lecular rate is of the
by this reviewer at the Symposium is order of 10 12 . lie reported additio tta ll -i-
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t h a t  t h e  b iou uuo I ecu Ia r rate for ucmi c t ion l~OLJ(dI I ’ L A S h l  i S
o t Ni l 1 r a d i c a l s  w i t h  NO is  5(’30t) ~ 

- - -

10 1 Wi thin the short peu-iod of four
Us i ttg precise shock tube technique s , iuu ont h s , between the fit-st of July and

Mona t , et mu I . , in a paper e n t i t l e d  the end o t~ Oc t obt’ u of 19 “8, th ere we u t ’
“Shock Tube l ) e t e r u n i n a t  ion  of  the  R a t e  t h r e e  c o n f e r e n c e s  in  London on t h e  f r .u c  -

Co e - f f i c i e t t t f o r  t h e  R e a c t i o n  N ,  + 0 t u r t ’ of pol\mt’ u- s . So m u c h  interest in
NO + N” showeti that they itave reduced th i s  les s titan e’ j t t h  shaking t o p i c  does
the uncert aint~- of this tat e coefficient . u t o t  s i g n a l  a cr is is in  t he tiur abi l it y
For the temp ermuture range 2384—3850 K ut p i m i st ic- S . Ra ther , it indicates that
t hey r epo r t a p r e — e x p o n e n t i m i l f a c t o r  there mi t e new anti v e t -v  p i - m i c t  l ea !  ul u o tiv es
o 1 1 .84 ~ 10 ~ and au t ac t  ivat  ion eu u er gy  lou - i e—e’a rch on wh y mind hew p1 m i s t  i c s
o t~ 8, 25 0  cal/mole • i . e • , so 1 id pti 1 vine - rs , fa Ii . The pu in—

lit the pier iøus lv ment j ott ed pape r c i paul not ivat ion is oil cease uva t ton .
by Oven , c t a 1. , it was reporteti t h a t  l’e t i -o 1 eunt is not- c off ic ictu t lv used wh en
I a rge a m o u n t s  o 1 NO, were present itt it us c en’- cited into pet r o ch euuu ic a i s  ~ind
a swirl hurnt ’r which couts isted of mu p i m i s t  i c s  t h a n  w i t o u t  but -t ied mis f u e l .  l ’ l a s  -

premi xed fuel —air mixture concentric t ics can  be uset i to  r e p l a c e  suet a i l s  wit i c h
w i t h  an  o u t e r  m u i r  s t r e a m .  Bo th  s t r e a m s  saves eutergy because the refinin g and
had an imposed s w I r l .  They mu i s o  found f m u h ~ i cat  i on of  un e t  mu i s  ar e  v e r Y  en e r gy
a sy s t e m a t i c  v a r i a t i o n  of t h e  NO ,/N O i n t e n s i v e  p r o c e s se s .
r,u t io  mi t  mauty locm it ions in t h e ir burner. A seconti not iva u t ion fo r  research
The large a m o u n t s  of  NO , were observed on pol ymer fracture is its import aut ce
in the cooler reg ions of the flow out- to t h e  s t r e n g t h  of  p o l Y m e r  u n a t r i x - f i b e t -
s ide and downs t ream of the  rec i r c u lat  ion y e i i t f o  i ced  c o m p o s i t e s .  t h e s e  stat c v i  a! s
:one. These results woult i he consisten t with u their it i gh m m t i e uugt h — to —w e i ght and
with the belief that NO , r e d u c t i o n  re -  st I ( f t i e s s - t e - w c ’ i g i u t  u m i t ios  c outparet i  to
muc t ions are quenched. n u e t a  i s , are repl mu c hug mu luun i nuun mind t it mi -

yizam i and Cermansky in their paper uiium in mierospace cotistruction and mire
Oil “NO x Formation in Monodisperse Fue l very 1 ike1~ to he u sed in autotnobilt ’ auud
Spray Combust iott” reported experimental m i  lear construct ion for  b o t h  we i g h t  smi v  -

results that indicate that thu e NO~ format - ing  and to replace hi gh energy content
t iout in  the spray of isopropyl alcoho l met auls.
i s  a f f e c t e d  by d rop le t  d i a m e t e r , equ i v a -  P l a s t i c s  have  a r e p u t at  ion , o f t e n
l en c e  r a t i o , fuel f i e l d  ra te , and by deserved , for brittleness . Uspecially
t h e  d i s t r i b u t i o n  of  d i s pe r s i o n  and d i -  w h e n  compared to metals which , because
lut ion air. The most significant effect of their ductility , have considerable
is t h e dec rea se of NO x with droplet resistance to fracture from surface
diameter , wh ich reaches a minimum around scratches or internal flaws. The p lus-
50 ~mm and then increases.  They at tr ibute t i c s  indust ry  has made c o n s id e r a b l e  ati-
t h i s  min imum to t r a n s i t i o n  from a d i f -  vautces over the past 20 to 30 veat- s in
fusion flame to premixed burning , improving the fracture resistance of

In conclusion this reviewe r would polymers . The most progress has been
like to state that undoubtedly there in develop ing two-p hase materials in which
were  o the r  w o r t h w h i l e  papers presented t h e  po lym er  c o n t a i n s  a few w e i gh t  per -
w h i c h  he was not p r i v i l e g e d  to hear ,  cent  ( < 1 0 % )  of rubber d i sp e r s e d  mis par-
The technical activity at the Symposium tid es a few turn in diameter. The en-
precluded any one person from attending hancement i n  the fracture resis tance of

J a l t  papers . For creat ing such a hig h- the matrix polymer can he as niuc h mis SO
sp irited t e chn ica l  conclave the Combus- fold and sometimes greater . An example
t ion Institute is to be congratulated. of a two-p hase polymer is hi gh impact
(I rv i n Gla ss man , Cen ter for Environmental pol ystyrene (HIPS).
Studies , Princeton University , Princeton , The conferences in London dealt with
New Jersey) the scientific , and to a lesser extent

the technological , aspects of the frac-
ture of both toughened polym ers and the
ba se, unmod ified polymers themselves.
The firs t conference , Toa~hening of Plas-tics , was held on 4- ti July and was spon-
sored by the Plastics and Rubber Insti-
tute (PR!) with Dr. C.B. Buchnall (Cram-
f ield Ins t i tu te of Technolog y , Beds.) as
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ii -~ a t  ai~u ii . I h a s m e e t  a tig w a s  ant etuded On t h i e t i t h e r  hauntl , t h e r e  is a con -
to h e u u i t e r a t , i t a o n mu l i i i  s c o p e , b u t  t h e  t i n g e n t  o f  p o l ym e r  s c i e n t i s t s  i u u t c r t ’ s t e d
-s ; ’~~u k t ’ t s  au td aud u t ’u lcc sc - r e  u l u i t o s t  en- i n t h e  u n o l e c u u l a r  m e c h a n i s m s  i n v o l v e d
t a t  c i v t r o m  t h e  U K  m u u t d US . in p o l y mer  f a i l u r e  anti s p e c i f i c m u l l v  t h t e

h u e  s e c o n d  m e e t  an g , held on 18 en e r g y  d i s s i pat ion p r o c e s s e s  t h a t  o c c u r
i~c t ~’bcr , 5~ i s  also -sp onsored by the PRI  i i i  t h e  h i g h — s t r e s s  f i e l d  at  c t a c k  t i p s .
ba i t w a s  a n u t t i — c e u u t  c-relict ’ on the r a t h e r  Both the coat i uuuu u n  mechanics mind

-e ~~ u~u 1 a ze J top ic o t~ Ci muck Pr o p a g a t  ion  t i t t ’ ut uol  c-cu l  mum u t i c e h i m i t i  i sui ts p e o p l e  w e r e
- - I u i  1 i t  v ‘ lb e rmo set t i utg Pu 1 t iuer s • cv id cnt at a 1 1  t l i u e  c~ Lo nclon uttee I I ng 5
\ t a c t  h ot~~’-s • t iii s mt’c t i  i t t ~ m i t t  t’ m u c t ed  mu M o r e  i tutpo it  ant lv , t h e y  wt ’ re s p e m u  k i n g
c u ew d Ut ever :si~ , u t  t e n d e e s  f t -o n  UK uni - to e-mic h e t h ue u - and , in fac t • sot ne t  i t t ios
vt -i ~ i t  i t~~ • u u u d a u s t r i a l  R~ut ) gi - oups , and try ing to spe a k each other ’s lang iumug i’ .
1 ~ a I t tuden t ~ • t h a t  ovc  i f  I owed t he Thu i s s i tum u t ion r ep r e s e n t s  a henc  h uu uzu ik
5 : - m a  11 f l t t ’t’ t u ng  r o o m .  Such  a b r o a d  spec - I a po 1 v u t u e r  I uac tuu ’e resem irch

t u m  o t  a t t e i u d e e s  mi t  a spec  a a l i z e d  d i s -  T h u s , it u~ m is  somewhat sa u Ipç i sin g
c l i  - -- i on t u e - c t  In g  r e f l e c t s  t l u e s t r o n g  t o  f i n d  i’ u o f . J .G . W i ll iant s (Inup e r lau l
L i t t e r e st  i i i  p o l y m e r  fracture. rite f leet  - (‘ol lege of Sc i ence and Techtuo1e~ v • U n i v .
t t i g  s,i s organ u ed mi n d c ha i red b y Dr . of Lu ado a) , mi t t  m iv ow et l  c oat  i t u u u n u nec ha -

.1 , K i n  l o c h  I P r o p e l  i m u t t t s  , l~x p l o s  ives a n )  st , g it - ing mu I tic id e v t -r v  ic’S 0 t tlit’
and R o c k e t  M oto t -  E s t m u h l  i s h u n e n t  , (PERNE) , utti c -ro—d ef o ri utat i o t a  u t t ec - h m u j t i s m s  t h u m u t  cai n
W a l  titan Abbe~- I . occu r m it mu ~ raick t ip u n d e r  an aippi ied

The third conft~rcttcc’ , h e l t l  o n 31 s t re ss . in his talk mi t The Phv s icmu l
Octobe r , w m u s e n t i t l e t l  The Ph y s i c a l  B a s i s  B a s i s  of  Toug h n e s s  i n  H omogeneous i’oly -
o f  r oug hnes s i t t  h i o u n o g e n e o u s  P o l y t u t e m s , tti c- r s  C o n f e r e n c e he suggested that t h e
mind was sponsored by t h e  Soc i e t v  of  g o e t t t e t t ’ v o f  c r a c k - ti 1) d e f o r m a t i o n s  cmi i i
Ch em ic mu I l uc ius t r y  au tu ~I t h e  h i s  t i t u te  be - c a t  e g o r i  :ed i n to  t h r ee ge n e r al  t y p e s .
e P h y s i c s . I t  was  ot -ga ut i : e~l by P r o f .  I h e  t’i t - st  i n v o l v e s  t h e  s i t n p l e  f o r w a r d
R . N . H awar d  ( U n i v .  of B i r m i n ~ ha,n) , a nd e x t en s  io n o f a cra:e from the end of
t h e  m o r i t i n g  s e s s i o n  was  c h a i r e d  by Pr o t ’. t h t e  c r a c k ( F i g u r e  1) . Crau: es for m in
F .11. An d r e w s  (Queen Mars- Ct) l lcgc , Univ.
of  London)  and t h e  a f t e r n o o n  s e s s i o n
by P r o f .  G. Al  l en  ( C h a i r m a n , S c i e n t i t ’ic -
R es ea u rch  C o u n c i l ) .  A t t e n t l a n c e  w a s  abou t  

~evenl y sp l i t  b e t w e e n  u n i v e r s  i t y  and -

i n d u s t r y  ( p r e d o m i n a t e l y  f r o m  t h e  i l k ) ,
but all the speakers were from academim u .

I t  is  u s e f u l  to touch  on some of  Fiqure 1.
the hig hli ghts of these conferences
because they indicate the current state thermoplastic (noncrosslinked ) polymers
of polymer fracture research. Histori- when mechanical stress creates mu micro-
cm u l lv , much of the  e a r l y  ( l9 5 0 s )  polymet  voiti  w h i c h t , us  it grows , develops t i ga-
fracture work was done to model the r n e n t s  of polymer across the cat- its - .
fracture behavior of metals. In tests The craze continues to grow until the
on transparent plates of polymeth ylmeth- failure strength of the ligaments is
acrv late (P~Q’1A) , the events at the crack ex ce ed e d .
tip could be observed , and it was as- The second type of deformation in-
sumed that similar events take place volves shear yielding within some char-
in cracking of metals. This assumption acteristic volume at the crack front.
has serious limitations since the crack When the material within this volume
t i p  de fo rma t ion  mechanisms in p l a s t i c s  reaches i t s  f a i l u r e  s t r a u i n , the c rack
and metals are quite different. advuunces. Crazing may also occur at

Howeve r , t her e now ex i s t s a s i z ab le the crack-tip opening hut because the
c ommunity of fracture mechanists involved shear y ield s t r e s s  i s  lower t i tan  t h e
in polymer fracture. Their interests crazing stress , the principal defomma-
are not general ly aimed at modeling tion mode is shear failure ( F i gure  2 ) .
me tal f rac t ure bu t in d eve lop ing frac-
ture mechanics failure cri teria for
polymer s tructures. These folk take
a con t inuum mechan ic s poin t of v i ew
a nd t end to i gnore t he mo lecu la r  even t s
a t t he crack t ip which  de t ermine po lyme r
toug hness. Figure 2.
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I u na l i v  , W i l i i  aims ’ thu A rd t v 0 t~ I h e  ruubbe i- — toughened the i t tuese t t i ng
c r a t - k— u p  dt ~ form at t ion  a 11 ows subs  I d i a r y  pel y uuue t ’s , tuo t a b l y  t h e  c ai  i h o x a  — t e ’ru n i n u t  ~th

t ag  or  o t h e r  l~~c a t l u~~c~I d o t ’o r m a t i o t u  butai d ie ii e u c rt - lo n ut ri le’ ((hhiN )—ni odif ied
t o  be super  inipei s ed ot t  s h e a r  v ic Idi ug epox it ’ s himit e’ no t  bc -c it  st ud led  twa i l  t- a~m d  c r a c - k — t  u p  e r a :  un g . i b i s  t- a t e g u u a -  munich as t tu e u r t h i e u ’uu io p l ~u s t  Ic cous ins.

~ou1J in c  lu de  t h e  e l a s t  o m e r — i n o d  i t ’ l ed  A h t huough c r u :  i u a g  h uu i s i-teen s u g g e s t e d  t o
p o l y m er s  suc h mis h i l l ’ S  (I i g u u i  e 3) . Ihe occur i l l  e ’pox \  I’ t ) l~~tt tt ’i s  , i t  has  been ~i if-I i c a u l t  to  observe. Shte ’,u r v u t ’ l c t i n g  doe’s

o c c u r , and t he r u b b e r  par t it les in t h e
CiBN—t ui od iii eel epux it’s i nd u ce 1 cica ii : t~d

~~~~~~~ ~~~~~~~~ ~ i e l d h i i g ; t h e r e ’ i s  a l s o  v o i d  f o r m a t  ion
w i  t hi iii t he paurt i d  t’ i ts e lf • Th ese ’ are
s iu uuul ~ir to ll aau f’ s findings with the

~~~~~~~~~~~~~ ~~~~~~~~~ i -ubb e r — uu iod i f  ted t hermopl aist Ic s
At t hue h o u g h t  eu ing of P l a s t  i c s Ceut  —

I c rc -tact ’, e v a d e ’n c e ’ Sm u s p r e s en t c d  by l)t .
I’ . W . R. Be ui uu n ot u t ( (lit iv • of Camb r iii  g e ) a ttd
D r .  D.L . h i u n s t o n  ( N a v a l  Resea rch  I aho-

r t gur o ~~. r m i t o r v  , W a s h i n g t o n . DC ) t ha t  t he ’  rubb tS r
p a r t i c l e  in t h a e  CTBN—epoxy e l o n g a t e s  at td

pe I vs  t- r ene  m a t  r ix  ti e’ fo rms  by s h e a r  r u p t  t i r e s  m i s  the c~ imu ck t I p ope t t s  . h a t e r ,
y i e l d i ng mi nd t - r a e - k — t  ip di- a u :c ’ f o r n i m u t  ion , i n  t h e  u n e e t u n g  on c r m u c k  s t a b i l  i t v , Beau -
h u t  in add i t  ion lie d i spersed u t u bbe  t i u u ont  s au gges  t ed t h a t  t h i s  ci ota g at  io ta  

~ 
roe -

pat - I id es i n d u c e  l o c a l  i c e d  c r m i : e s . c’ss contribute s only a sm a l l  p a r t , l e s s
I t  i s  th i s atdtl it iona 1 i n f o r m at  io t t  t bai t t h ai t i  l O t  t o  t h e  oug lt t tess  ut tht’ r u b b e r —
g l v i ’s i i i  h ’~ i t s  h i g h  t o u u g hi n e’ss co mpare d  uutod I f  t eel t’p ox i t ’s.
t e t hue unmod i t  i cci po t  v s t  t i -o n e ,  l’he inee t i ng on C r ,uc  K P ropagat ion

-\l thoug h it is ge tu er au l Ly aic~~~ pt~~d i i i  Th e rot nose t t  ing  Po l y m e r s  Smi s c a l l e d
h a t  t hue rubber part ic - I t’s i n i l l  h’S i n  to d i  s c a u s s  t h e  q u e s t  ion e t~ s l i t -  ep oxy

d iu c e’ l o c a l  u : c d  c l _ u : t u g ,  Itt- . 1 . h im ia f polyme rs s o m e t i m es f r a c t u u r e  c , i t u u s t r o p h i -
h AS h A k t  i e t u g c — t ’  i i  s ch au  f t  , l u igw i gs h ,u fe t i  , c a l l  y ant i  a t  o t h e r  t ime’s I he c i - m u c k  ad -

p i c  — c u t  t e~i cv u dt’iuc e m i t  t h e  h o u g ha -  t mi mi c’ c’s in  at sun oot h , st  m u ’  I c  f m i s h  i on .
en u mug o t P t  as  t i c s  Ccitt t e’r e l i c e  to t ’  t o  ~i Front the po ha t o t  v l ew  o t~ st i-tue t tu r a i l  r t  - -

fou ’ma t t t u t u  ii i t  ii i i i  t h e ’ r u u h h e t - p m u i’ t ic I t ’ I h u t  11 I t y  • s t , i b l  e prt-tpa lgat ie ’mi i s  mntuch
i t  sc 1 t . lie mu I so s bt owed t h a t  in r u b b e r —  m u t o r e - des i r ah l  e t h t uu n t~ mit  a s t  r t p h  ic fat  i i  —

mod i i i  eel 110 1 v y  tnt I cii I e i i ‘it ’ I hit ’ r u b b e r  tu re’ . Th e’ p iv i t o  1 P ye welt t a t  io m u was  g i v e n
p , u i t  u c I e’s l u i d u uc c I ot mi I u : e~ i shi e’at’ ~ h e  I d - b~ Dr . Rob er t  1 . \ o t u l u g  (Queen Ma l v  Co 1 —
u u t ,~ r a t  it,’ r t h a u tu c r ,u : t iu g • I c-ge ’ tin iv  • of London )  oiu h i s  work  w i t  ha

The h i g h h m p a u c t  s t r e n g t h  of  i - t u b b e r —  D r .  K i n l o c h  I sec P5 - :, ‘n . l • l~~ , S’4 (1 ~i ’$  )
mud i f  led t h e r m o p l a u s t  i t s  i s  n o t  r e t’lec t ed  w h e r e’ t h ey  tound trait s it iotis from unstable
i i i  t It t’ it - i-es I stance to c~yc I ic fat i gal e’ p r o p u i g a u t ion i t t  c’j ’o x V  w I th i nt’i’cas i i tg

c’s , l’h u s d u ’ t it ’ i cite t~ a s not  cv i — st i-au in rate , dcc u~t~m us i mug t er iuper ai t  tare , anti
~ient iii i’s t ing no t ch e~I spec imens in t h a t  t h e  type of propaga t ion depen d ed
wi t u c h i  i t  i s  found  th au t t h e  r ubber  ;mel - ot t t h e  ch o i c e  of  cu’o ss-  l i n k i n g  a g e n t .
el i i i  y e a nh 1 h It s t hue p i’opaga t ion of a Young att id K i n  loch  sugges t  t h a t  i f t he ’
I c i n g  dc l  u h e r a t e  c i m i c k .  H owever , al t  u i m a t e r i u u l mi t  the  c- r a c k  t i p c au t a  ‘j e lt i  w i t h -

lie ’ roug h en i ng of Ph ais t ics Ceui t ot citce ’ • ot it  S i g iu i  ficaint l y  h l t u i t t ing  t h e  crack t ip ,
B u u e - h n a t l  r e p o r t e d  on ha i s  f a t  i g u u e  t e ’st s th ac tu  f r a c t u re ’  i s  stable , bu t t  i f  p l a s t i c
of  u n n ot c h e d  spec m iens  of  ae’i - t - lo u i t i~ u I t ’  — f l o w  o t t he ’ j ’o Ivmcu ’  1)1 t int  s t he t i p,
b utt  i i  i e ’i u c ’ —  s t y  i cti e (ABS 1, h u e  ABS t u n d e m  — frat t tire i s  ~ie I m u v e c h  t int  I t  t h e  fa  i lua ~e’
w e n t  a r a p i ~l d c c l l u t e ’ in m o d u l u s  w hic h st  i-at m I s  i cachued a ntI t he  c - ra te - k  j io ps t o t -
But h uut im I l  a l t  I i  I h u u t  es t o  cuu m u i l alt t-e s htt ’ a i’ w a r d . itt’ . Cl i ~ e I’h i l l  ips  ( A t o m i c  E n e r gy
d ,mn imgc t hu a t c auus  m’s an uic c- e l  erat eel heat — Rese’a i’cht Us tabl a shmt’nt Ah~RF , hi mi  rwe ’ l 1 ) 1
un g 0 t the ptt I t’mer and cy c u t  tu tu 11 y duc t l I e  p i t ’ sent eel s m u  h it ’ r t ’su i l  t s on st  u ib I t ’  and
( , i u l u u r e .  At low s t re s s  l e v e l s  th e ABS u n s t a b l e  f r at ’t t u r e ’  of e p o x y  p o l y m e t - s , hu t
u n d er g o e s  u h r  i t t  he fat i h u m i e  t h a t  ap p e ar s  hue w a s  m o s t  th i  s tut’hed t~t t h e  f a t - t t h a t
to he d u e  to an i iuuuh ii i t v o I t he’ ruuhhe u- h u e  c OLt Id  no t  o b t a  iii i e p c a t a u b l  c i-esul t s
i u t c  l i i —  l o u i s  t o  I ui h i h i  t t h e  g r o w t h  o t frouii  t h e  s , iunc h a t t ’h u t  epoxy i’o l~-rncr

m u ~~i-o~~m -ate - k - - . i u u u c b t u t u l l  i s  c o n t i t t u i n g  I h e  p i ’ i n c i p ~u l  c o u i c - l u s i on  of t h i s  d i s c -u us-
h l s  f a i t u g u e ’ s t u d i e s  i u s i u t g  ABS ain d also Stou t m ectiiag si m s t h a t  t h i e v e  l i r e ’ s t i l l
~u r u ibbe  r —mo d u t led po I t -  1’hat ’iiv I cue ox u d ’  in,unv t in  i’ u~ sol t ech tune st  t o n  s a t  bo u t tlue frac —

u a w h I ch t h u e ’ s i t ei r ha m id i l a g  a nd o t h e r  t ui ’e’ e I t lit ’ u -m u we t t  I uag po 1 v iui t ’i~ st i e f o rm a  I i  oil s c an he m o r e  (‘ m i s  I I  y oi ’sei-vcd (W i I I  mu i- ti it . u i  ~ O i l )
t h a i m u  w I t h  -\ It S.

It’ 
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~~EcHANIC8 boundary layer over a step representing

perature or heat flux at the boundary .
N m i tu i ral l y, the structure of the turhu-

1 1 1 111 )  Mi h I A \ I ~ s \ ~ifl Ti 1 h l \ I ’ - Iii UNI 1 eua~ e c hanges wit h aLcompan) ing changes
V i R ~~~~ t~ ’lU uT~N~ ~~~~ itt mass transport as the bounda ry  rou gh-

— n e s s  m u nd/or  t e m p e r a t u r e  j ump i n f l u e n c e
Thu t~ p u-og rai l ha 11 ii id met ia a u i  i c ~ S t h e  f lo w . Whet i t e r  a c 1 osure scheme

a t  t u e  T e c h i u i c a l  Un iv e r s  i tv (ru) , Muni chu , ut i l i z  hag parameters that are not typ ical
i s  Lutuder the direct ion of Professor of these types of flow can ever model
I ruch t Truckeuthrodt. During in s- visit such a flow i s  q u e s t i o n a b l e .
t h i e t e ’ • I n o t  o n l y  i am i d t h a t ’  opportt tn i ty  Fr i cdr  ich i s  a t t e m p t i n g  to model
of  m e e t  i l a g  s-i t h  it im b u t  wi thu pmurt of the utustead y tut-bulent boundary layer
h as staff , ttaun telv , Dr. Rmu i iuer h r i e d r i c h , u s ing mu c l o sure  scheme due to Peter
who holds the t i t l e  of Wissetusch at ftlich c r Urads haw , of thue Imperial College of
Rat , whuch cou’res i’ouads to  t h o  l e v e l  of  Sc ieuuce  mind T e c h n o l og y ,  Londo n , UK.
R e a d e r in Eng lish u n ave - t- si t ies aiud Assoc. This schueme includes continuity and
Professor iii that ’ (IS; hiugenieur Rt ’in hm i rtl t h e  Reynolds equation , alo i t g w ith the
Vc~ cs , w h o a s  mu lee turc i- m u iud r -seai -chu t u u - b u l e n t  e u t e r g y  equal  ion , and t he  s o l u —
miss is taint ; mind I u i g cn  i cur h iau t t s W eng le , t iot a i s ~~ a an i at  eg ra l  m e t h o d .  F r i ed  —

whto is a r t - sea rch  m i s s  i s t a u u t t . r i c h  ha t s j u s t  s t a r t e d  ott a j o i n t  r e sea rch
A g ood p e r c e t u t m i g e - of the m i c t i v i t y  p r o g r a m  w i t h u  P r o f e s so r  N . R u d r a i a lu ,

u t  t h e  TIl is conceru ted u, i th t h e  study of  t h e  I n d i a n  I n s t i t u t e  of Sciences ,
of t u r b u l e n c e ’. Iii  t h i  i s  r e g a r d , Voges Bau nga lo i -e , I n d i a .  Thue p rob lem th tey
t h u  s c a a s s c d  his pml t- t i c e u la r activit y , whichi m i r e  e m b a r k i n g  out i s  a s t u d y  of c o n v e c t i v e
co n s i s t s  of  s t u u d v i n g  v m i r i o a u s  t u o d e l s  s t a b i l i t y  i n  porous media saturated by
of turbulence i nc lutth i ng d i f f e r e n t  c l o s u r e  mu f l u i d .  Tluev a re  a t t e m p t i n g  to o b t a i n
-~ch u e m e s  m i s  pr opos ed isv R o t t a  , Sp a l d i u t g , t h e  ou tse t  of  t he  i n s t a h i l  i t y  and t h e
a nd l. m u u n d e r .  \ o g c s  lt m c~ hcet~ u t i 1 i : i a~~ f o r m a t i o n  of  a cellular structure of
e x t c u u — i t e  ex l ’ t ’ r i f l l t - T u t u I  cla u t m u t o evaluate t h e  diffusive flow field b~ tiue use of
r e - I e v u u u t p ai r am e’ t e t s  i n  t i u e s e  sc lu em e s  F ouu - i e r  e x p a u t s i o n s  in  t he  ei g e n v a l u e s .
so t h a t  he c o c u l d  t iu en go ot a as i thu  it i s  An i n te r e s t  ing p r o b l e m  i n  the  r h e —
s t u d y  of t h e  t u r b t i l e n t  i n c o m l ) r c s s  i b l e  e l o g v  of t w o — p hase  f l ow  i s  u n d e r  i n -
h o t in d a r y  l a y e r  w i t h  favorm ibl e aund un- vest igal t ion 1w Iitgenieur hl m ti a s Immich.
f a v o r a b l e  p r e s s u r e  g r a d i e n t .  Wc’ng le l ie  i s  s t u d y i n g  t h e  f l o w  of  a suspens ion
l u i s been study ing numerical motluods of splaer icai l I-tart id es in a 1 iq t i id  t h a t
for p a r t  iac l d i  f f e r c u u t im i l equal  i o u u s  in includes tlue effects of particle rota-
general , aitd in part iculm u r has been t i o n .  I t  i s  c l e a r  th i a t  t he  v o r t i c i  ty
e x p l o r i n g  t h e  use of th t e f a s t  F o u r i e r  of  t h e  f l o w  i n t e i - a c t s  w i t h  the  u ’ o t a t i o n

i a t u s f o r m  fo r  nonpe r  ic- tc l i c  h - t oun t l a ry  con -  of  t he  p a r t  id es , and fo r  s u f f i c ie n t 1~-
5 i i t ions  a p p l i e d  to  s t u c h  pu - o h icuns  as s m a l l  p a r t i c l e s , S tokes  f low about  them
a i r  p o l l u t i o n .  Weng i c  iu m i s con s ideret l  g ives a good a p p r o x i m a t i o n  to t lue f l o w
,u l i n e  source of p ul lutm ut ats iii at shea r i i i  t i u e i r  n e i g hborhood . Inu m ich is a p p l y -
f l o w  and h a s  been t r ’- i ltg to c . u l c t u l au te  iu u g  t he  u - e s u l t i n g  e q u a t i o n s  for  such
the conceuttrat ion di s t r  ibu t ion t l owtus t  rea m a m i x t u u ’ e to the  s o l u t i oit  of  t he  f low
of the source. W i  t it ce ’tutanu i tum i u i ts I u , u v i n g  f i e l d  abou t  an i n f i n i t e  p l a t e  w-hic lt
a e l i  f f e r e n t  d e tus  I t~ t h a uua t l t a  t of t h e  I s suu ’rounded by the  f l u i d  and is  sud —

a i r , the effe c t of g r m u v i t v  in a d i te c  - de’nlv a c c e l e r a t e d  it t  a t a n g e n t i a l  di-
t i o l t  p c r p e n d i c u h m i r to t h e  flow - i— also rect iota . Th is proble tut was first studi ed
i t s  l t i~led i n  an m i t  t e m p t  It ’ mod~’l t lue 1’- ’ S t o k e s  f o r  t i te  c a s e  of man o r d i u t a t ’ v
cmi r t ha ‘ ~ bo uu ida  r~- I u v e r . Tlte I i t u b t u  len t Nci s t o n i  aun )  v i scous  11u (I .
d i f f u s i o n  of c o n t a i t n h ui u u t t s i s  a l ~~o m o d e l —  I t t g e t t i eu a’ h~. Maut vas is studyiutg
I ed v i a at c 1 ostire scheme ott mu satb gt- id per i s tai l t i c pumping of f l t t  id  in  ma t u b e ,
— c i t e .  Bes ides  t u i ’b tu  1 eat di fleas ion , f i u _ s t  coit s icIer i tug nonv I scous and t h e n
W c u u g l e  i s  mu I w o  a t t e m p t  i t ag  t o  j u t e  l ud e  v i s c o u s  f l o w .
t h e  e f f e c t s  of  c h e r n i c a u l r e a c t  ion in Tu ’ucke uubrodt  s group i s  c o o p e r a t i n g
w h i c h u  t h e  r e a c t i o n  t ime is  l a r g e - corn- w i t h i  l o c a l  i n d u s t r y  in th i e s tudy  of en-
pared to the typical time in passing vironmental flows and of flow about
mu grid l ength , bu t short compared to buildings. Instrumentation has been
t h e  t ime sca le  of t he  e n t i r e  p rob l em placed at the Munich TV tower to study
being studied . Other problems being the turbulence caused by the tower and
modeled by Weng le are a two-dimensional its mov emen t owing to vortex shedding.
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t tv , tum id that mu hsroa i d intc’rn au t ionai l class inuterna u t iout au l rc’search meetings
attendance s il l ex ist t ree of i- e stric- mind journals . UPS iaas been careful to
aon. -‘sIsoca t 4t i~ of  t h e  t e c h u t i c a l  mee t -  w o r k  s - i thu  t h e  n a t i o n a l  s o c i e t i e s  and

au tg s i i i  p hysa c s an 1:urope now h i m us - e U PS no t  to  s u p e r s e d e  them . (;utt ing dow- n
-‘p o r u s o r sh ip .  on s o c i e t y  j o u r n a u l s  or  a m a l g a m a t i n g  them

I I’S as not vet involved directl y will strike directl y at a cherished na-
i n  publication except for its monthly t ional Soc iety act l v i  t v  . It seems to
u a e w s l c t t e r , sen t t o  t h e  3000 c i i r t c t  me I ikelv t h at t u e outcome of the strug-
isa c’s - p  uv u n g  members  and s u b s c r i b e r s , g le ove r  j o u r n a l s  may d e t e r m i n e  the  r o l e
u n a j  i t s  a h s t r a t c t s  of papers froama various UPS will p l a y  in thac future.

s-- 5s n Is -- rctu ce s . However , it takes a strong To complicate flatters still fur-
mud v i s o t -v  p o s i t i o n  h e r e  as w e l l .  A corn- th i er , severa l  c o m m e r c i a l  p u b l i s h i n g  coin-
ni i t tce survey found that ther e’ mire pauties are now well establis lued with
l I s4  physics iou rrua i ls published in Europe their own tech ini cm u l journals . One
of si ich onl y a minority are trul y int e’r- of these pub lisiae s over 10 ,000 pages
nata na l . The publications committee of technical journals a year. How should
la s —e le cted 35 for tht e award of its thuev fit into a feature p lan?
Europhv sics ~,..blem that shows that these EPS plans to step into the publish-
j o u r n a l s  mire  r e c o gn i : ed  mi s h a v i n g  a Euro-  h u g  b u s i n e s s  i t s e l f  in a yea r  or t w o .
pc a t t  b oard  of  e d i t o r s , a h i gh s t a n d a r d  I n  a j o i n t  v e n t u r e  w i t h  t he  B r i t i s h  I n -
of refereeing, mind mu side e j u - e u l m i t i o n .  stitute of Phaysics it will establish
~t c m b s e r s  m i r e  a d v i s e d  to  p u b l i s h  i n  t h a c s c  mu • t ’ c p c s -~ sm J : ~ n’s -m i o e Pi: m s f ’ as devoted
uc u ituals ahu s - t to rccorn unend them to tla eir to thi e teaching of ph ysics.
l i h r ~ur ae s . The attem p t is being made One last very new activit y of FIS
t o  e stablish fesc’r , cheaper , mind stronger deserve s mention . It is beginning to
i o a a rn~a l m a  itt I u r o p e  to  c o u n t o r m u c t  t t a e sponsor  a p rog ram of s c h o l a r s h i p s  fo r
t e n d e n c y  to  p u b l i sh t h u e  more  i m p o r t a n t  s t u d e n t s  to s t u d y  in  c o u n t r i e s  o t h e r
I urojscau n work an Amer acm u n journal — , watch t h a n  t i u e i r  own . Throug lu t l t e EPS , i t a l y
us the r~~.,’ i ’ s , ’ ~ :‘~~~~

-
~~‘ mind = ‘ s  ‘ a . ’ He— has just instituted 10 schol arshi ps for

, : , , :, - 
~~~~~~~~~~~~~ The El’s Council It a s ag reed  s t u d e n t s  to  come and do r e s e a r c h  fo r

t! u t the eventua l future pu bl i c ut ion a yeau r in Italy . A few othuer couu -ttri e s
t- ss l i e v of the Societ y s-ill he to pro- are also involved in this program and
ote -u s tu ag le , coherent set of genera l , more will probabl y join when titey have
~ s e cia l i st , and review journa ls contain- time to consider t h e program and find
~n between h a  mind IS titles , mis being funding for it.
, m d v a n t u g o s j u s  f t - cm both the scientific h ow do Europeans feel about UPS?
and economic points of view - . Most of the comment I have heard was

So how does European physics go to the effect titat it was moving too
from 4tu4 journals down to IS? The glib slowly in establishing l eadershi p.
answer is— -w ith difficulty ! It is at From discussion s with some of those most

p oint such mis this that the future responsible for the actions of the So-
role of lOS mu ua v he s-Ieeitle d . Is it to cietv , it seems that UPS is content
he a loose eonfeelerat ion of national to exert a steady force for intertuation-
societies serving only to step into alism and to anticipate that this will
ur e as of international au c t ivi t v that win over the minds and eventually the
tiat - na tional societies permit ? f~r will hearts of most European physicists .
it become pree mi n clu t in l urope leaving As an outsider I was rather impressed
the n ,utional societies to slowl y fade with t h e progress made by UPS in a dec-

The answers ire not now clear. ade and the skill and care with which
The large - n a ttiona l societie s form an its future is being developed .
a-x t s --n siv e antI familiar group witha meet- The rneetiutg itself was divid ed
ing s where frien d ships are renewed , ma between plenary sessions , in whiclt topics
comfo rt5ul’ le lm un g u~ige is spoken , and of general interest were presen ted  at
s t u f f  and students look for emp loyment some length , autd specialist meetings
Op I’ Or t ea ni t i es . A great deal of national in smaller anti more intimate groups.
‘rid e goes iu it o the journal publications These smaller sYmposia were concerned

of  t i a c - -’t’ societies. For many o ’ the witha the follow ing topics: Modern op-
vo-5atage r ph~’si cist s w ith international tics , surface physics , phuase transitions ,
ex;’e’rieflCe , the lmu rger Uuroluean view nuclear astrophysics , hot plasma in
i— more attractive , and they feel that space and laboratory , heav y ion ph ysics ,
I I’S nee d s h e  m is s ert itself as the or- synchrotron radiat i on , and quarks .
, , i n ~~ - u t ~~on t h a t  p r o d u c e s  r e a l l y  f i r s t - It t  a d d i t i o n  the re  was a se r ies  of
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phv~sac s- and - so ciety programs concerned the model is so co mp l e x  t h a t  judgment
wi th p hy sics and the arms rauce , world and trained intuitiout are of little hel p
problems , physics and the deve lop ing  i n  predictit a g changes. Mason illustrated
eouu it rie s , hay concept of physics , and this point by remarking that t h e very
int erdiscip linarity. All in all there cold European winter a few years bauck
w a— a a rich garden of top ics from which seemed unaccompanied hi- any other anon-
to choose , alies except for an unexplained 2 rise

The opening technical address was in thue average temperature of the South
g iven by K. Hubner (Ebauches Electr o- Atlantic Ocean. Sure enoug h , put ting S
n i q u e s  S .S .,  N e u c h a t e l , S w i t z e r l a n d )  such a t e m p e r a t u r e  change  into the cotta -
on “The A ge of Silicon. ” lie pointed puter climate model resulted in a pre-
out that the real impact of silicon tech- dicted severe European winter throug h
nology lies in its widespread applica- interauctions that are difficult to trace.
t aons , such as dipolar or very complex “S~’nchrotron Rad iatio na and its A p-
MOS (metal oxide semiconductor) inte- p lications ” was the topic discussed by
grated circuits , large memories , hi gh S. Kapitza (Institute for Physical
power devices , and optoelectronic s Problems , Acad . of Science , Moscow) ,
including solar cells. Current develop- son of the Soviet scientist who was re-
ment is concentrated on very large-scale cently awarded a Nobel prize in playsics.

4 integration w-ith densities such that Kau p itza pointed out the explosive growth
m e m o r i e s  w i t h  one m e g a b i t  per  s m a l l  m a u i -  of t h i s  f i e l d  in w h i c h  th ue number  of
con chip become a realistic objective , papers has been doub line each s-ear.
!luhner pointed out that the economic Synchrotron radiati on is a powerfaul source
and social impact of silicon technology of l ight , continuous in wavelength from
is comparable with the most important the infrared to x-ravs and with ever

- 
- di sco - ,’eries in history. These tiny widening applications in physics , chem-

s i l i c o n  chi ps invade a l l  sec tors  of i s t r y , and b i o l o g y .  It may become use-
our d a i l y  l ives , be i t  at work , in ful  even in semiconductor technology
t ransport , or at home . The consequences in which masks can be reproduced with
of  the a v a i l a b i l i t y  of cheap computer 0.1-pm resolution for high density in-
power and l a rger  and l a rge r  memories  t eg ra ted  c i r c u i t s .  The S o v i e t  e f f o r t
are such that most industrial nations in synchrotron radiation is strong.
now sponsor important development and There are a number of sources at a van -
industrialization programs to maintain ety of sites t h a t  ma tch  or surpass  the
t h e i r  p o s i t i o n .  The f i n a n c i a l , tech-  bes t  in the rest of l urope. All of the
nical , and commercial  r i s k s  are enormous , work  on “w i g g l e r s ” (a sudden change
but the stakes seem well worth the in- in path direction of the electron beam
vestm ent, that enhances the emitted radiation)

\n i l l u s t r a t i o n  of the power of at this conference came from the USSR.
l ar ge compu ters was g iven by B . J .  Mas on How ever , the intensity of e f f o r t  in sv t u-
(Direct or-General of the Meteorolog ical chrotron radiation is large throughout

S O f f i ce , London) who described the de- Europe; 36 papers on the subject were
velopmen t o f a mode l of the  w o r l d ’ s g iven  at York .
c l imate. Starting with a uniform tern- In l ine with the interest of the
peratu re earth and turning on the sun , EPS in payin g more attention to the
h e found that with this model the average teaching of phy s ic s , R.G. Fuller (Univ.
c l i m a t e  of the earth appeared after of Nebraska) was invited to talk on “R e-
a computer run corre spondin g to 100 cen t Developments in Physics Education. ”
d a s .  The climate model is detailed He reviewed briefly the work of Piaget
enoug h to reproduce the rather compli- in understanding the “Phases of Cogni-
ca ted phenomena leading to the monsoons tive Development ” beg inning with the
i n In d i a , for instance. Having estab- infant and proceeding to maturity.
h ished such a model , i t can be used to A problem in education at the co l l ege
pred ict what might happen if there were level—and among many adults— is that
chan ge s in the ave rage in tensi ty of this deve lopmen t proc ess m ay rema i n
sunlig h t falling on the earth , or if  a t the “Concre te Opera t ion a l” le vel
the CO, or ozo ne concentration of the rather than proceeding to the final
a tmosphere changed , or if portions of “Formal Operational ” stage where rea-
the African desert were to be irri gated. soning using abs t rac t ions and genera hi-
For tuna te l y ,  the predicted results seem zations occurs. Fuller managed to in-
no t to be drastically sensitive to small duce a great deal of audience part ici-
varia tions in these parameters. However , pa tion in some simple problems and demon-
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a t  is ’ia~ tl a a t  t- i1~h i s  i :ed t h e  i m p o r t a n c e  t- h-ct romagluet i ca , w e a k , s up erw - e m u k , mtnd
o t  j h - - t r t a t  iot a — , —u ~ h u s  c o n s e l - v a t i o n  g r i v i t a t i o u a a l .  l i t - a r g u e d  t h t m a t an i m p r e s —
L a w —  o r  d e n - a i t ’  , in p hv~~ics orobiem s u e  seri e~ of expe r i u n e u i t a l  r e s u l t s  sup-
~ o l  s t a g  . I i i  ma nt — s - - u c -  is a~ t lamu t the p ort t hue  Sal am— lit’ i nbc rg uut i f i e d  t haeor v
‘ s- u a h~~n .  o f  h r -  t o —  couu l d—i f Joute with ot a~em u k mind  e l t - c t r o m m u g u i e t i c  i n t e r a c t i o n s .
c u r t - — h e l p s t m i j a - n t -  u~~e t h i s  l a s t  I a i r t h e r n o r - , he  felt t h a t  st e a d ~ p r o g r e s s

raIl- a it i ou t i n  t I ~ - i r cogtu I t l i t ’  d e v e l o p  - i s being made in mitt eunpt ing to m u c h  i es- c
inert . i nJ omi t d do i t  h ‘ t  t or t hi att a nv a aiua iii emi t i out of mu II t Iue se ía r ce s  of  na — a

otlat -r sub ie et . il ’~ t’~~ient workshops ture auad  t h u m u t t h e  rt - a t t  s v n t h u e s c s  m i r e
a s !  d i - ~ - a - ~~i o n  s c - s s i o u a - ha -Id w it i a m u u i tao lon ger remot a- .
t- n t S a u ~ i , u — t  i _  ~~r a ’Up  of t o m u e l m e r s  exp lor ed i hu t - c onference , cons ist ing of about
a n  ~ rca ten Jet .u i w a r— a i m ! r m e i u t - of 1 ( t  p e o p l e , w a s  h e l d  a t  t h e  I l n i  r o r s  T V

-:a
~~lt ’mme nt in~ t h e m e t ~o ts unto p hvs ics of  York , mu flea’- u niv e rsit y started a l a o u u t

d u e  Is in c .u n ! a n to t h e  tin ja~ r u t v cur— 1 9 (‘0 . 1 t i ma out the out  sk i r t  s of the
i t e u l a  - ‘ tnci en t a~au lIed c i t \  of Yot- k ts it h u its

The  a c e  u 1 I o a ~e ll ~-la - ’ a a ’ r i t l  i . e c t u r t - Ron a au t  r u i n s  at u a d  i m p r e s s  is- c a m t t h a e d r a l
w i —  given ‘v  ~‘!. . N .  ~heuao u i ( l a t u  I n s t i —  Ilto uni s- ea-sitv buildin gs w i t h  intel-con-
tote of am a d u m e m t t m t l R e — e u r e h , Uni t . fleet ing eo s-ered wm ulkma ( h u t  uao s i d e s )  m ire
o t~ Bomba y , I itd i i )  on t l ao  ~uI ’ i cot of macmi t t a  red ma u’ouuad mu smmt l 1 mu rt i fi ci ail lathe.
‘ ‘I’I a t - s i c s  _ u n d  t l m - t)evclo~ai ng ‘ain tries .‘‘ It i s one of those successful a ur cim itec-

~— !o :moil emp h mu s i:a - ah that t l a -re is no sate turmu l :uchai evemt ’nts in uIt i \-er si tv crest-
o e - s f u l  s t -i ; la - m o d e l  f o r  a c c e l e r m u t  iu ag  t ion that s h o u l d  he  s t u d i e d .  The u t n i t v
the rogrt - - a ma  of dev el oping o m u r a t r i e s .  o (  des  i gn m u i d e d  hr the lau ke mind loon - - jut ,

:aa ’ J e I thmu t supp l i a - - a  cal i t .u 1 m ut ad ski u s  t h e  beaut v of t Ime as ai l ks and  g r o u n d s
fr om -a the ou tside w i l l  fa il! t u n l e s m  tlae aided b the B r i t i s h  g e u a i u s  i n  landsc ap e
oc i C t V i — i  r ead s- to  re e e a s e  t lie mu i d g m u rden i tag and t iae w i l l  c o o per a t  ion

a n d  h u v t - i t mu e t -u ,t em i t al vs t . A u t o t h e m  o f is I l~ I f o w l  , and  t h u c  a- I e~~’ nec  of  t l i t ’
~i a ’ ! c I  ~uggests that pr ogre ss i s  b a s e d  s o l u t i o ns t o  t h e  p r o b l e m s  of mu u i l a i v a r s i t
on —c teuto e m ind t a -~~I t u t ’ l o g v  so t h u a t  pun— i t u li mi t ing a c o h e re n c e  of the s’-ole m t louig
- s t ~’e a n d  imSmj s~ r t _ u t ion of this t e c l a n ’ ! o g ’ r  w ith mu sep_ t u-ateness and iutd iv idu mu l it v

so t a t  i on .  Mt - n ou  at rgued thmit thu i ma o f  i t ma pa rt ma , mm i he s it one of the mom-
is u not u~or ke d  mind that t h e  tee hnologv t i t -i t u s i m i l  Ic schools t a  a t  I have vi si ted .
- m a - t be u j 1 ’ r o ; r i t t e  to the culture C I  iifo u’d C .  N i iek )
t o  w h i c h  a t  t — to be applied. TIa e coon-

r v  t t self nus t he  c m u p a u h  Ic of select i ou t
m d  m tpp l i o u t i o n  m i n d  t h e r e f o r e  needs

a n  i n d i g e n o u s s o u r c e  o f  s c i e n c e .  ~l c n o n
fe lt strong ly t h u t  to make an advance
t h e  c o u n t r y  mus t i t  m a c I  f want it , plan S INTII I NT E RN -VIlON \i (ONI 1 R1 NCI ON
it , a nd d i r e c t  i t .  . \ local m - c i t’nce e d u-  SI ’E C T R O SC O l ’V  

- 
~~~~~~ 

- -

o a t t o n u l  e s t a u h l i - i i aen t must ex ist aautd
a- a C a a  in i t  n a t  i v e  l a n g u a g e , o t h e r w i s e  Tha e Rm u m a n  e f f e c t  i s  t h e  i n c l a u s t  ic
c t e n e c  t e a c h i n g  i s  o n l y  m c m o u - v t r a i n i n g ,  m a c m u t t e r i n g  o f  l i g h t  f r o n t  t a i e c l z l e s  a n d

~ u LI ilacti e s s to app ly science to pr o b -  i s  t h u s  d i f f e r e n t  f t -on  Ra~ l e i g h ( n a c l e c u -
I o n —  0 1  t h e  c u l t u r e  m u s t  be d ev e l o p e t l  l m i u , e l a s t i c )  s c a t t e r i n g  mi nd s l i t ’ ( p a r —
a m o n g  s c i e n t i s ts , a n d  t h e  f i n m u t u c i a l  m a y -’ — t i c u l m u t e )  s c a t t e r i n g ,  m i l t h o u u g h i  i t  i s ,
t e a  o f t h e  a o u u n t r v  m u s t  he g e a r e d  to of course , a ifected 1w ma emit t o n e d  1 i g u t
h e  ~u 1’ h e  to ru pond to a ’ ~~pt ’ r t t i n t  t i e s  • i n t e n s i t  f r o m  p a r t  ci  es w h e n  t h ey  m u me
T h i s  ‘ ma t I ’ o u  t as spec  i f t o  u s  SIt -non  f e e l s  p r e s e n t  i n  mu med j u n  u n d e r  o b s e r v a t  i o n .
one e u n  h e .  Developed c o u n t r i e s  became Tla e Raman process is e ssentiall y in ma tm in -

0 W i t m i t t  ml p l an , anti thue  k i ne t  i c s t ai uteous , occur r i ng w i thin mu t inc of I (1~
o t h e  pro~- e s m a  is not v e t  well enough see or less. Thc rni aod s-uumi ina ic e~ u i 1  i b r i u u n
u r u a h e u — t o a ’d to rd -u - w i t i a  m u c h  m u s s u r a n c e  i s  a s s u m e d  in the S i s t e u f l . \ t  t h e  t i n t ’
‘it  uns- ‘a i n g le master plan, of thue tlima cov erv of tiais effect by

In one of  the  c l o s i n g  I a - e t u i r e s  C l u a u n d r a s c k h m u r a  V e n k a t a  Rauia a ut i n  C a l c u t t a ,
\ . :ich ~ c h i , t he  c u r r e n t  p r e s i d e n t  of  I n d i a u , i t a  10 2 8  ( h u e  w m u s  kni giated in 1929
El ’S ( ( e n e v a , S w i t : e r l m u n d )  , talked on m i n d  r e c e i v e d  t h e  N o B e l  P r i z e  in  p h ay~~ics
“N ew D e v e l o p m e n t s  i n  I l e m e n t m u r v  r a u r t i c l e  i n  193 0 ) , t h e r e  was nm u t uu r all v cansit ler—
Phv s  i c s  .“ H i  ma t h e s i s  was  t h a t  t h e r e  a b l e  cx c  i t e m e n t  a b o u t  h ’ot ia  t he  i mp l  icm t -
a r e  ‘ a i x  f u n t l a u m e n t a i  f o rces  known so t j ol t s ( t h e  h t o r n - R a m a n  c o n t r o ve r s y )  m i n d
fm u r i n  n a t u r e :  S t rong , s e m i - s t r o n g , t h a e  v a r i o u s  a p p l i c a i t i o n s  of  the effect.
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In 1953 , on the occasion of the Silver and in such devices as for remote-
Jub i l ee  of the di scovery , Albert E m -  sensing in the atmosp here . For example ,
s t e i n  noted the impl ica t ions  in the the suggestion of a tunable magneto-Raman
f o l l o w i n g  w o r d s :  “I s t i l l  v iv id ly  laser , us ing  10.6-pm CO3 laser radia-
r e c a l l  t h e  deep i m p r e s s i o n  of th is  t ion  as the pum p ing source , led to the
d i s c ov e r y— t h a t  t he  energy  of a p hoton development of a sp i n - f l i p  Raman laser
can undergo a partial transformation that has found application in the study
w i t h i n  ma t te r—inade  on a l l  of us . ” of semiconductors  and in optoacoust ic

The S ixth International Conference spectrosco py which itsel f has been ap-
on Raman Spectroscopy was held in pl ied in such diverse situations as the
B anga lo re , I n d i a , 4-9 September 1978 detection of NO and H20 in the strato-
in recognition of the 50th anniversary sphere and isoto pe separation , the sub -
of the di scovery of the Raman effect. ject of which was C .K.N. Patel’ s (Bell
A f t e r  hav ing  made h i s  d iscovery , Raina n Labo ra to r i e s , Murray Hi l l , NJ) con tni-
h ad established an Institute for research bution at the Conference .
in Bangalore . The Conference was held Developments in Raman spectroscopy
at this site , at the invitation of Prof. have naturall y taken g iant steps with
S. Chandrasekhar who was res ponsible developments in lasers and data acqui-
for the remarkably excellent arrange- sition and processing. The enormous
ments. The International Organizing possibilities with lasers have also cre-
Committee and the Program Committee , ated a demand for high-repetition-rate
with representatives from Canada , France , pulsed lasers as well as high-power CW
Germ any , India , and the US were bo th las e rs , not to mention ingenious ideas
cha i red  by P rofessor  J .R .  Dun g (Univ . in the use of ex i s t ing  lasers . While
o f ’S o u t h  Ca ro l ina , Columbia )  who l eads i n t e r f e rence  f i l t e r s  are un l ike ly  to
an impor tant  group in t h i s  f i e l d .  Dun g be d iscarded , there are important  de-
also co-chaired the Conference with velopments in the use of low-lig ht-level
Dr.  K . G . K .  Menon , S c i e n t i f i c  Advisor  m u l t i - c h a n n e l  de tec tors  for  data  acqui-
to the Ind ian  M i n i s t e r  of D e f en s e .  s i t i o n  and processing . Eventual ly

l..e importance  a t t ached  to th i s  s ingle e l ec t ron -photon s e n s i t i v i t y  may
Conference by the scientific community becom e commonly feasible for pulsed de-
is clearly evident by the fact that vices.
i t  was co-sponsored (and o f t en  f inan-  Whi le  m a j o r  developments  un t i l  re-
c i a l l y  supported)  by a l l  concerned In -  cen t ly  have been in l inear , i ne la s t i c
t-ernational Scientific Unions , e.g., scattering processes , there is consid-
the  IUPAP , IUPS , and IUBS , and a l so  erable  exci tement  now wi th  developments
by several s c i e n t i f i c  o r g a n i z a t i o n s  in in a va r ie ty  of nonl inear  op t ica l  proc-
Ind ia .  About 360 persons attended , esses , and N. Bloembergen of Harvard ,
of whom 250 came from outside India S. B~oderse n of Aarhus Univ., De nmark ,
(US 45 , France 45 , Germany 15 , and and A. Lau (Akad enie der Wissench~ ftt h e  r emainder  from about  15 o ther  coun- in der DDR ~ Spektraskopia , Ber l in , DDR)
t r i e s , inc lud ing  eas t -European  ones) discussed the enormous p o s s i b i l i t i e s
where experimental and theoretical in the next decade for the understanding,
studies related to Raman effect are development , and application of various
b eing undertaken, nonlinear Raman processes , in particu-

The technical pro gram was arranged lan coherent anti-Stokes (CARS) and
with each morning being devoted to in- Stokes (CSRS) Ratuan scattering with res-
v i t e d  lectures  in plenary sessions and onant enhancement. rnteresting the-
each afternoon to 4 s p e c i a l i s t  s imul- o re t ical  development s are also occur r ing
taneous sess ions .  F o r t y - f i v e  inyited in regard to these techniques, and i t
lectures and 250 contributed papers is important to realize that fundamental
were presented in a total of 40 hours . phenomenological questions still exist.
In practically every case there was For example , the nature of changes in
s ame formal discus sion and , of course , sca t t e red  l ight during resonance , and
considerable discussion fo l lowed in i ts re la t ion  to luminescence , as de-
the beau t i fu l  lounges and gardens of scribed by L. Rebane (Ins titute of Phys-

• the Ashoka Ho tel where the Conference ics , Es tonian SSR Academy of Sciences ,
was held. Tar tu , USSR ) , A. Ni tzan (Northwestern

In the pas t 50 years , the Ramam Univ. IL), Bis t (Naini tal , India , an
e ffec t has been utilized in a variety impor t an t cen ter in India  for  res earch
of applica t ions in chemis try,  b iochem- other than Bangalore) ; and El. Baranskaya
istry and biology, gases and flames , (Institute of Industrial Chem istry ,

W arsaw , Poland) .
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h u e  c au al so t’o r e — c e  ma ont o ~le v e  lop — uuuo I ecu le s ho t h u  i i i  equ u 1 i hi’ I uuui tund i n
u n e n t s  i n  s t i u u n u l iu t ed  R amau n m a c a t  t e r i n g .  d i s s u a c i a t  i on .  R u s t  ‘ ma second contribuu-

l’ m u p e u - ’u w e r e  also pre setuted on hypet - — t iou t’eliutt’d to the d ete i ’iiuiuuation of
Raman macitt tot’ ing (wh I cli is a t lure e —p 1uo tout g r o u n d  s t a t e ’  a s s  i g ui n cui t  ma and in formai —

resonance ’ p roe ess ) , no tau b lv f r o m  I r a n c e  t i o n  on e xc i t ed  ma t at es o f r m ut hue t’ 1 t i n ge
X I .  st u d i e s ) , ~ a u p a n , and  t h e  t iN .  m o l e c u l e s  e . g . ,  j u l i et u o l , ~ v r i d i n e  N — o x i d e .

The CARS t ectu n i que ’ a u ui h ma t lu in u lu u ted L a K i tug uudvu tut age of s iut u tu e t t -v in such
Rauuuuain ma p e ct u s a seopv m i r e’ c out s  iel e u’eat ve t - v uutol e c ul e s  , Ri ma t deunonst rat te5t h ow lay a
pou~ei- t’tu1 tüt ’ I s  i i i  h i g h —  r e ’co l  u t  m u  spec — comb i u u a t  ion of  in Ic u - owa v e  , I N , Rtuuuu min and
t ro - copy , and u tat cu-es t lu g i-esu 1 ts a tin e lee t ron Ic ma Iuc a-t t al ~- tud les ( i tic 1 ud hug
he e x p e c t e d  a round t li t ’ w ot’ Id in the f 1 uio rem a cu te  e and u -e so ia an ce  f 1 no t’es cone e )
ut e ’ ,i r f u t ui ’ e .  The h m g lu—r e so iutio uu wou- k th eta i Is otu v au n i oc u s states co u l d  be oh -
sit ~s h u u i c h ~ at ~ and Ru u v r e u t l u  in  t h e  bR ( i’e’— t a m  m e d
luol’ teal was  p u nt  i c u la  i’t v I nt crest i tug • A u mitt emp I mi t recoi ls -  I rue t lu g  m u

M i  c r o — a u u a l v s  i s  by  Rautuauu spec tu’os — t I u t - e e — a l  ituici us i ouu si I object i uuumug e ’ by in -
c a a p v  t Raitua n u u u u c u ’ o p i ’ o h e / u u u i c i ’ o s a -op e i s  t e ’u ’ fe ’i- euu a e p a t t e i ’ tu  u s i ng m - t  i u u i u i l u u t e d  R au t uuaui u
now coun merc  im u 11 y uuva II su b It’) luo l dma c otu - ma cm utterin g in  I I qu Id  it i t  moge’uu , tu e e t one
s i t l e r ah i e  pronu i se lot’ vat b u s  appl  I a a t  — e t c.  , w a -  ~t e s c  r ibed b y A • I . So k o lot -kay mu
t iouis i tuclud ing h iology and oute r—s lamice I. L ebe d ov  P h u y s  i c  ma I n s t  i t i u t e  , U SS R )
‘a tud u cs . The devt’ 1 op unt ’uu t ma repo u’t 0th F t -ou ut I ut u mu ge’ I’e’co uu ‘ a t  i ’tu e t u on ma e’enu s t o  obe t hue ’
lA S lR ( Lahorato ire ’ ale Spec t roeheunie I m u w s  ta f tuo log rauun rc -etauus - t ruc t ion.
I n t i m u rouge  e’t R mu una t u l  in V i l l e t u c u v e  l i t  the ma tu d~’ of bi olog i c a l  m a t e u- i m uls ,

A scq  , lm r aunce ’ , we m e no t ewo t ’  t Its ’ in u-c - t h e ’ p r i f l e  i p a m 1 p rob b utt ma the ’  I ut e’ u’pt ’ e’ -

t a t  i on  to  s l i u u i l a u t’ s t u d i e s  mit  t h u e ’ NtI S t a u t  ion o f  mu L a t - c t r u  o b t . u t n e d  f r o m  v a i r i o c u m -
in Icastu ingtoua , 1)1. typ es o I i - e s o t u m t u u t  Rai uu utui u s tu d  i es . ecil u —

R iu ma n sp e ct  1-oscopy of  eel-tat in ti le - 5 Iel e’i’ a na i t u ut - m u l l v  occu u-u ing ehu u’ouuieup tu o u’e
t m t l I o c a rh v n e  comp lexes anal ad s o r b e d  s u c h  a s  mu v i s u a l  p ig u ne ’n t  w hose h i o l o g  i
‘a pt - t i e s  on s o l i d  s u r f a c e s  wmi s mu I s o  d i s  e m i l f u u n c t i o i u s  a r e  Kno w n to J~~p end  u p o n
c us-s cal . Some e xc it I mu g d eve 1 opuuu etut ma lie’ e’ l e e  t i- ot t I c  — t ,u t u’s o f t hue p i guuie’ul t
we ’ no u epo r ted  f u’otuu Ca u’c hi I tug i ta the’ h RC , Thu e K I nd o t~ info usia t i out t limi t ,u b I oc hetui —

N I -hu i non ia and Tokyo li t Jiupatu ititel New i m a t  u t ee t t s p e r t  s it its tci uiuodel  t’oi’ t h e
Cau s ti c , Autma t r a i li m u . Tlue a t u g u l m u t’ a l i s t u ’ l —  ch u rou uuo p hu o i ’e t i u  terms oh i t s  c l ue uu u ie - mul
b u t  i ouu o f  fluorescenc e iund Rautnaun i n t e n —  cont’ou’uluau t lout ,utud its i n t e r a c t  i on  w i t h
s u t v from snail I part i c los (1—l i ) him ) t b t e’ b 101 og u ca l  mat ii x mind a u u i e t h u o d  o f
u — t eq u  i red i i i  R au nan  m c  r o p r o t u e s  to f o l l o w  lug a tumu tuge ’s in c heulu icmu I e’otu iou nt ,u
c o n v e r t  inten s I tv  to mo I e ’cti l  m u r c t a u u c e u a  - t i on  w i t h  ma tgu u II’ ~a mo at Ii I~~e’lucmuu m em u  I e l u s t i a g e s

r at  t i o n s  eon t a i  I f le e t  w i t h  in  aerosol ma • in thea s- s t oni • tin foi’tuun ait e• lv h o t  ,i 11
Prel umin uu rv w o r k  t-epoi’teet from \‘au I c  t i n t  — ha io tog I e m i l  c \ - s t e u n s i a r o v  ide  re’soi am uuie e

-: y e  r ma i t  V scent s P VOiS i s  i tug  • R m u m a u u  5 p
~’~ 

t rm u . I t  I s pu -o t i osee l  t o  au d o p t
in  t h e ’  ma t u a l >- of  e r v s  ta i l ma u s  lug res — t h e  t 5O t hhOel  ot’ ‘‘ve’ct cars ’’ sh e  i t ’ i t t s imp Ic

o t u m u n c e  Ram at a  t c c l u n  i qu i t ’s , sun i unpor t  a n t  a’ esonance’ R a u u n m u t u  1 t ube  1 s mu i t ’ h u t  i’oduced
a p p l i ca t i o n  is of  c o u u u - s e  t o  sem i c o n d u c — i n t o  t h e  s v s t e u i a  t’oi- “m i m i c k i n g ’’ and ‘‘ u- c —
ton s. Recent deve I opulent ma I uu t h e  use  ml  i ng  . ‘‘ I uu u l t o u ’ t an t  used i c m i i  m u l i l t  I cm i ’
o f ye sonant phuonon—Ram atu scat te’r ing t u titu s ti I t he’s~ te c t u t u  i qu ue ’s we’re p~’~’ sciu t eel
a t  A s i a h e n , FRG , ,u u-e n o t ew o i ’ t lu  in  tlu i s  ~~ t’e’s~ mu t - elteis fi’oun t he h u t it- - rs i t t  o f
res pect • h i’ I mun ge’n— Nllt’tubci’g ,

Among che uuu i tat I aup p  I l e m u t  i ons  , t w o  I h i e ’  ma t uel v of ’ 1 .i u’ge mci I ecul  u’s (e .g
cx i l flp he ’ 5 of t he’ a d o p t  i o u t  o I ma et -e rm u I I t’al t — I m u  r gc  0 t’gain Ic tnol et ul 1st t ~ i-v mat .ul m a )  I ma
tu u que s in comb u u uau t ion were t h u - m a e  r i b e d  m i l  S e a  u s f i tat t i e s  t I i i  I h i t ’ c i s c ’ uS i tia tu t u m u l
liv I)r • a nel Mr s • I . R . l3cat t u c thu it- • mu uu~l s-v it t lie ’ t i a f i b  eu’s . A u - a iii , one- u ma
of Senitlumumptei n , UI~) u und  if i s  t . The f i t - s t  h u t  ~‘te s ted In h u t he l l tug iuuode’ I I limit ~aia
me’ l u  ted to e’ s t ab  Ii shu i uug th e ’ e list ruuct ci’ - mu et et lumut c i  V S huh I mute c- lounges i t t  0 ug an I
u t i es of hi ghu t eunpeu’at Li t- c vapo u -s ( h t m l  u i a -  In ca I e c u u l s u  u’ s - oh ids , us desert lied lit- I
i n o r g a n i c  compounds  a r t  i nvo tau t li e mit i t s  I ouittao ( I n s t  I tnt “Ruth ie’ l- — ih~~s k t a a  co
u uo rmuu I temperatures and p i-es su u -es  , .u g rob • \ugcas 1 sit ’ 1st )
m ut u al the  problem concerns the  s tudy of  An i n t e r e s t  iuig app l  icau t ion ~a t  Ra utut u n
such s p e c i e s  as eII ~~cu’e t e ’ ma nonuers ) ha y tecl ut u i qu es to  c t u e mic a u l au t te l b lo c l u c u n i e t I
matrix i solation , i n f r a r ed and Ramiu n systems , cart-led out liv the’ l n s t u t u t
spe e tro scopy together with mass spec - al e M~dec i tut’ l~~ga Ie , t i t l e , l i t u t uc e’, u’e-
t romet ry . Gas phase Raman and CARS spec- t a t e e l  to I in g er p r  I mit lug ill u e it ti - mitt -

troscopy otu high t emperature system s qtu i liz ei’ s (or had cur t - l e a - uI) .
S u r e’ va luable for i~t — j u 1 t u  s tu d i e s  o f

-‘3
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Among Vat r ioLt~ p t’auct I ~m ui app i lest — I i ouuu I 94 S nuu lie s-mis si p rat l essor  sit thue ’
t l e a n s  of Riunuuum u s-p oet retst-o~av s u r e’ t h e ’ h . u ci u It v of Sc loneema of t h e (luu ivers i ty
‘at~u dt- tat’ fluumtts—t t’nupcu ’mut uut ’ c , a’tatuc ’eaiu l Ie  added te a lu i s  etut it’ s liv bec omuu i uig
I rsu t iou t  of ’ sl)e’e ics • tum id gem ue ’ruu I ma t rue - [Ii rector oh ’ t I t o  I’ ta I t -  t e a lu t u  i c I uus t i tute’
t uui’ e’ o t~ (‘1 auuie . hI m l i e It rue t u e m u  I f’ I sti f l es i n  195. 1 t im i d z u l  Se) 1) 1 m c c l  or  of t lie’ Ce ’nt ci’
i mu eug lutes • tao i tens , attic1 p1 uuuiu t’s it u’e getu — lu au- Nut 1 e’su u’ Stud los i i i  1 95 ’ . Wi thu

- - t’ u u I  It tu u ’bu il emu t am u i l s e s e a t s , i u ig e ’m i i o u u s  i l l  o f  t h i s , h ue lu u i s  m u l s o  pt ’oehticed mu i~I a h u
m e t  lu t a d s  .u r e’ he’ i tig uIe ’t i macel l it  •upp v htsi tvcs t of rt’ma a ’su m~ah u work I h u t  is c a-i tt ra t I
It et t h u itc a u-mat I ‘. 1)011 I ,uu t e’ t )uu ’~ 1-ti ummuitut m acmutt et’ I tug t o t he nuts i’e uiuetel t’t’uu uum ud e ’ u- mat an~l I uig of
t o e l t u i q u i e s  .u s -  w e l l  as CARS tea I a h e a r m u t e u ’ v —  Ie’ u’ u’ au u iu agi ue ’ t i suuu mutua l  mu t u t  I l’c r r o t u u m i g u u t t i su t .
I ~‘pe hut f,u iu’ I t- coumu p Ic~ s u t ha i t leans. I l l  ma i iuf I Lue ’mu ce 1 5 soctu c’te’rvwhe’ u-c in
At  I e m iu ts mu i-c a 1 ‘ t i  uuu u~le’ m ’ w m uv to  oh t a i uu G retuet h a l e’ : t lit ’ It i’ I glut tu eas tut u itt ’ rs i t v
as ye tai l I s - I  iuc tui - e us F t t u i ’b u u  le ’u u t  I I un it ’— a-m u uu u }a ums humu s t e’st ’sii’cht g rotips huait si re
isv us lu g  inu l  t i—eh ua um u uue ’ l hug t t’a h uuu i qeuema m i t t  l ye’ iii tlimt gt te’ t is - uuu ; eott 1tl hag betw ’et’ut
exl’ec t ed  I - s i e ’iJ munu l ti —el imi u euu s ionuu l t h e hut lvt ’i’s it s - mu tte l t hue ’ I’uI Vt t’a luI u ic~Ra m a muog r au p hs . Sue’hu i mu les u ’mm uu ut lo ut ( i t  l ong  I ‘as t I tnt ~‘ m s e’ounuuuo iu and e’mtS V — ——t u l i el tin -

w u t It Ilno me ’s ~- eu u e  c’ d mu t mu 1 may  p rot- c’ vai l uu— t i -  na t  1 i It hul’ et h t t ’  ; m uuuc h mu I mu ige nuic I a- mu r
,uh ’ It’ i t t  t h e  t’uu t L u r e ’ . Ot hu e’r t hu uun t hut’ u c—c su i-eli e staha I i shun u e’mu t luzu ma grew uu up i n
uieeat lot’ be’ttei’ I aus t ’r ma amid opt iea1 ~huita Uri ’uu oble , whue ’r t - tu mu int ent umit io iumu l f’iuc ii I tv
~Ie-qu i s i t  lom u ststems , uu um l aot ’ta utr t’uuiel mu — list s h s a ’~ n liii  I i t • whu i c l u  is otto o f t l u c  th e i s t
m u u e tut mu 1 e~tie s - I  le a t us m’c’unmu hut • l’ t’eabe’ to I tun e’, pow~ i’ Itt I Sott t’c’eS of’ ma low neiut u_otis for
ma u guuuu 1 m u t e ’ l u g  I mug, I u muc ’s I eh tht te a r ru ’s- N t l  eh~ F I u m u C t  I can m a t t i t h  it ’ ma of sea l lels
al en at ’ amid mu ou t i m i t  i ’ u us  I t e u i c ’Sst mu i c  mu I s ea  ~‘I psi i l  Ian Lu u’ m t  a’ rt’s t s- m is tea t- i s  it
uto umu uuunh I guous . Aiuyomue’ em it e’l’ iu u g t h u  I ma m a t  i IL mu n o t  h i t ’ r mit t a’ i’mu tut I c am a su I I also u- mi t ts m y
.i spe’c t of hu t ’ R u immu a tmi t’ie  Id  m u e e ’eI ‘a t ti Ia e u- c’ I~ u t e d  1 as \ t~~t - 1’ ma h i t  a- re’- t ma : t hue’ Iii ghu
a ~iti t leaned ea t ’ that ’ cui e s u nion- - out Li t - s itt  un si gu tc ’t ic — I’ Ic I d f a t ’ i t  its cm i i led • i mu P t euuahu
te a t veal i n  oh’ tuu itt i mug t’vem u un odu ’ rmu t e l s- t hue ~ ‘‘St ru ice ’ Nau t I omusi I tIes t’Iuauui ups In t emusas ’’
list ’ In! tund stat i ’ a  t i cmi l I t - — f ru ts two rthtv mind , in (e uni mu i t , t hit’ ‘‘Iloctu Ic’ ld—Magnet -

~h ,it , i.  I ,u!ot’ , ‘‘ I lue th ea is iout tea t’ mat mu M I ma l i
From t hue t o u t  i i t a u t  eel pa pe u - s , u t .t h am u-ge’ u hum t gu u et of the ’ B i tt or dc’s i gui s m i s

i a I a’ m i u  I huat ye ru uit m uut t - ishut ’ s I cs rt ’-teau i’a ha t su ke’iu itt I 9b S  si th u ml t St i’gc t eat elet e’ te al ) -
e cuu It’ i s have it g rocup i mit t ’  t e ’s t c’eh i t t  Ru ummt u utu i tug u .~uu ’r ( .~(I 1) k ; 1 lie Id O t t ’ I a Vei l uuulie ’
sP a ~a ti-os -copy. The mat r 1k i m u g  f c m u t u u u ’ u’ S e u n  i t t  d lm uui u o t e ’t- . I m a I 9~~ t hut ’ he - s t
u s  that ’ v i g e a u , e l e ’g a n c e’, sui uel  m a t u b s t a m u c e ’  Ce - t’ n i mu u u M a u x — i ’ I , u u u ~~k — l u u s t  i t u t e ’  fe a t Sea l i i
0 t r e - se -st relie s la siseel 0 s se ’uu  t i ,u II v o m u t ha is St it t’ Re se ’ u  ma’ h jea i ne’eI t he’ i ra ’uu eli Nmu --
cant ’ a’ I feet in so muutuv elI u- e’i’se I it ’ le lma . I t e a tu mu l tent a’u’ I’es m’ Se ie ’m tt u lie Rescaurchu
‘flu e’ ~t i’ i flR’eI p roceed itigs elms t r i h a t u t e d  s i t  t ’NRS) in a I ~1— t eat i’ c Omut t’act to  su~tp o ml
I hue ton Ic’ rene’e’ ( ‘ ~ 5(1 l~~ R~’ ma I ) ii es m ue ’ do I hue hi u g h u u u a s u g m t e ’t ia I i e l e t  f , i e  i l i t  t . It
uuo t c ouuve’v I hue’ t’ ‘a a it e’u fl eiut ea I t h e  w ork t’ i’s i t hues u o ug ht I v Is I — mu s u t t catt a il • I i i  e’ me mu me
itt this I’ ie’ t el . Fuucl a utuo I e’ctu It ’, e mt c Ia t we) e! u roe to i - ma  : R . I’,u it t it e tte’ t fo m’ th u a’
i c - t a s s o t  , a ntI e’.i eh u ii lolog It .i I su ih s stmtn e - e’ h u - e - u u e h u  su m ud L t)u’m t u u s  fold fea t- thu e’ Ge’nmttu uns
u t f e ’ e t s  mu p h u o t o t u  s - p u t i t ’ i tsu t it , If m i t  the m u m u i a u u m i l m epitt’t is p t i i i t t ’d w ith l am u r m u l —

.u I i , .u ad there’ is ito u u l t p m u ron t e’tiel to I ~‘ I a ea t u un un ma ca l l i t -itch a u m u e l  ~~e’ t ’ n u a u m u
hu e j eat’ of eai teh I t ug  it i t m ud flu i d l u g taut Fh t c t h at i t t  B i tt  c’t’ mi auu gutet ma tape i- situ ’

ia b a i t  ha au i t i s e ’i t e el  t o  i t i uu t rau as I t • f i’ea uit .u s-c’ u’ie ’s- of gem u t’ ls u te a m- ma t lum u t e’m u mt
hhe Scu- e’nthu i t a u t  f e l t -n e c  may tie lie’ tel l i e ’ ceatuila m eet I t ’ u~ i to mu tea t a t  t ’ Ie’e’ti ’ i esi I

i mu t hue USSR lit l981~. t S. N .11 . M u i r t h v  , s esus e’i of Ii) MW . Ihue re’ mu t~e’ _‘ tmu uugne ’ t s
I ’ ui ’~l ue I ln i t e rs  i t t ’ , West l i t f a u v e ’ t t o  , I N )  t h i a t t  s i ll pt’eaet uico _‘ (b I ts~ th u thu is ianwe’u’.

:\ t I Ohs e ’V h505 el’s t hit ’ i’e mu ic S m n uu gmuet s t limi t
o i ’ t ’ i m i t e’ ti lt tea I S I sti t c h , it cc auu is  e of t hue  ii-
l e a v e  I’ Isou ~~’ u -  , ma e’v t ’ ra i l o I~ t hues e c mu tt
e’ m au I t ’ s intu I t m t m t e -ous  I t , ‘I ’hue’ ulaugne’t It f i t ’ I a1

LI I I  l i i i h l tIAL NI ‘IL h i l l  hi I \( I l l  l \ I  N ‘. t u h a i t t  t a i “ l.etoel I t i a t a t  a r t p n o d
o t’ ~

‘ huetut’s ,uutd l0 6 for 10 m i n t u t  es
A s- pee i mu 1 p t’cat out t’esoltsim lc a’ 5 e’tuso u h u mi

I n I hit’ ve’,u i’s s I ne’a- WW II Cre ’nolale’ taee’mu sot up with fe’ceihauu~ k I oops tea hu ol ~Ilu ama become mu ma t~ I e’nt it ’ i a’ ee’nte ’ m’ known t hue ’ fi t’ I~l ma teaclv to It ) 6 
~ t II i if

t h u  t o u g h u o u t  t h e ’  w ea l  I ~h • li t is ela ’t’c’l eapm lue nt ti e ’eele ’d . I t t  title! it hp mu thuet’ e a ti re’ tuiagm ue ’t ma
‘at ’ r aua g 1 - u t u ’ge ’ iv fromut t hue ’ a,au t’ t lute’ di ma — tIes I gt ued espee  I mill v lou’ Möma shauuuc u’ and
I eia~ i t i esras lim i t 1 eel h5 ro I. I., Ne c’ I t 5a op t i c a l  ma tueh lo s w ithu the opt I a’mt  I be am s
cOni c ’ to thu Is smhm .u II mi t t  rate - f Itt ’ e i t  v taos — e’nte’i’ 1mg Iuot ’ I :etua tul lv intea t hut’ center

I~ eh u , u  i must the - I t s o thu t Its e a t t hue  Al ps • o f  I hue mnulg nct I tis te uuei tt I t h e’ mitore

—~
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t u - - tu ~i t  ve’a’ t m e a l  mu e e c ’s ma • IItet’ e’ su ic’ m i t so utt u 110 run t h u  u ’aau g hu o eu t  I hue’ iu um ugmue ’ t . 1 1 t l i t ’
su l s e r c e an t l u c  t I mt g i i t a ug t i e ’ t ma . A l  1 o f  I hu e ’ e’x ~a ci’ in te ’iu l  ma l i e - r e -  mu n c h  m i t  e t th i e ’u ’  u h u m ugute ’
m m u a i g m t c ’ I m a  can  be’ tis -e’eh w i thu low— t ouuup e ’ra tti i ’ e’ I a u b o u ’m ute i u ’ i e s  pu -ove ’ s u i c c e s s l u l  , t l t i s  h i l t s
Ue’wst i - - f o r  meu usu t’emht em it ma tlow’mi to 1 lqt i I c t  aleS I g t t  ii i su he’ tis~ ah iii I hut (i’ e’uu ct la It ’ 30— I
he I I ut mi I emtupe’ i- m u l t i t c ’s • Ih u e mc ’ i s mu h ci 1 i turn iiu mug mu et
d l  itt I i  out u’e fri ge ’ ram tot’ (‘0 i’ iuut ’t ls t l l ’ e ’uuic ’tu t 5 lea m i h i m u g ii t ’ t Ic f- let d m a  u hove ,

‘ 0 I , t h u c
dowmu to 30 nuk . 111 gb l t m e ’ss tu l ’e ’  f m u t  I I  it Ia- s g 1 0111) i S itOt ’a tiS Iflg it 1511 1 s’d f lu-i d I twit It- -
.t iso e’ x uma t  t’oi- use’ w i t  Ii t lue’ 1s t m ge’ thu alg— i tug etsticle’nsou’ eIIs cli mu r gc’ t h u retuu g h u mu co I I
ne’t ma • Iliac can ge’ t hu~~l me s s t a u t  he 

~~~~~~~ h h t u v  re - sit - hi 4(1 h w i t  Ii mu v ti l  mac I luau I I t mi s
ti ll tea I- I khu u u- , quits u Iuvcl most mtt ic l~ ’c’~ ma ui - c’ am ma m i t u s o  i a isu l s h u a u h s c ’  m u n e h  mu s- jelt hi mit luau If
t o  00 kh a au i , ut n al ci i amtto uuel t e l  I l i u - a’ m a s t u i’e’ uttau x im tuu u t h t  cit alaeat ut I uiise -c . At I o u i l o t u s c ’
to I sO ki’ai u • I hue’ t e ’  i s - - i I outg I~u isa’ una ug iac I mu Iso u~ i t  Ii

The niaugmue ts mu it ’  ve ’ra hueai v ii y u sed mu iitm i x I uttutit 01 -h u t 1 hatu t  w i  fit Si l i eu ! ma a~ I c’ m a g t  hi
~u itch s ctueelu 11 u ug i s  cu u i ’ u’ e ’tut I y elotte’ 3 u s I I 1)0 unset  . h h t e ’ Greus-ob 10 group hopes
i iue i mu t h us  i n  aa lt - a u u u a e’ . A b o u t  -h St of t h e ’  to i mu u~a m u a v e - i t s  I t l I l S C e I  tit aug iu ct fauc i i i  I Ic’ --
c a s e ’ i s -  l i t -  l: r e m u c h u s - C i t ’ t i t i s t s  m o s t  o f  ,u s  p s u u’ t o f  i t s  I u t t u u’e’ e’ u p m u u u s i o n .
w h i o u t h  u i - c ’  re ’s jelent u mu t hue Gr e u t o t a  I c  a u r a - mi -\ 11 i t t mi t h t hue ’ Ga - c tu ea b  I t -  I i i  g h a unmug
,i ncl m ire’ I tulei ’CSte’ eI i i i  t h u m u g n c ’ t i sun • Au - muet Ic f Ic leh fmua i 1 itt Is mu ts-c- I h —ci i - g m u h l  I - - e’d
o tha t’ r 35% 0 t~ the cisc’ i s  l iv mu re ’s ie le ’mi t  u u u e l  tel’s- lsu mav a’ s - I  mu h I u s h u m e ta t , I limi t se’e’uius
g rocup e a t  10 ~e nmuuuuii  p lays ic us t ma whietse to be’ success l i i i  ha e at ha iii see I tug t l imi t
tut u i uu tr it e ’ re-st i s ma c - u t u C esmucluc to u s • The’ 1_ u rgu -  t a i l  i e ’t s of o ~ pot’ i m tte tt t ma mu u -c lou itc h I e’aI
t e ’uttiu im a t t i~ 20% of umasu gt ’ is ta ) v l s i  Its i- sm ts I thu e t t  I c  I a t t a y  s t u d  i t t  cotu t I i tuu a u l i v  h I s  -

t i-onu mu 11 et F 1~eu rope s i t  It mu g r e a t  t m i r l e t  y d m i t i ttg t hue’ e’ xc e’ 1 I c -ia t t t ’s e ’t i r a  e~ma t hiat t
c a t  h u u’ol a l eh i t s - u m u v o i v i u u g  s ’t i l ) e t ’ c a ) u t e l u i c t e s u-S , i t  u t t ai ke’s mu t m u i l m u h a l e - , (Cl  IlIo t et 1’. k l  l a l t
mi t Ot t t ic  sutiel molecu tau t spe ’et i’ ml , I mu l- ge’
utica! ecu It’ s mu ta d 1 1 e~ti let C m V  mat ail ma , ati~I ii ho —

1 eag la ~mi 1 tumue l ehe’uuu ic su t suet it it it ’s iii muuau g—
t t c ’t he I ue’le I s ,

I’ m u r u th c ’r ie ’t m uri e l  hi i s -  g t ’oLi~ t mu i’ t’ a I t - ( ’ a te l S  L -\Sb R I NL ) I JC FI )  h ’R OCFS SUS I N  P e h i l L  FC t Il _ h -S -
look imu g tot -ward to at 1982—1992 e o m u t r a c t  I~DT~~~iJW~11
w hi Ie~ht the’v hope w i l l  iu i t o l ve scuppo l’t -

~~

mu o I onl v from t lie 
~ 

rose -m it spotusors but A cotu t’e’rcnce euut it ! eel Ph a-s I c’S m uri el
i t s - t a  f t ’ ouuu  ,u ~c’rmmtuln tu eu ti e’,u t- r e s c u u r c h u  t’hu ei u ii s t u- v of l ause’m Iutdt ucea l I’u’ea t e ’s-~cma j ut
t tic l i t  i t t  ‘ iii Kmu t’l sruhua’ • Ihu e ’ t I nt e ’nd Mci I ceu l es Was hue Id m i t lie’ a’ t e s t  — h a t  t flit I -

t d) h t m l Id mu maguue t c a p a b l e ’  o F  o p e r a u t  in g  t c - t ~s it y , Fal i n b e i r g lu , Scot I mutual , 2 ii — 22
.u I 30 I ca v e’ i’ mu S —c m— e l i tuu uu . vol Lime , t hue’ Se t) t cmnh e~ ~ , 1 978 • Ihie a~ h o ice cal lIe riot —

tIe’s u gm u of wh I cli invo l ves t hue c remit ion Wa t t t w a s  appt’opu’ i ate’ for t It is sut b a l c-c t
cal .t ser ut’s ca t’ comu cemut u’ Ic muu ug net s . ma lt tea’ mu s t u e P h y s i c s  Lte ’pau a - tmtue uu I u s ate —

Omt the o tit s ide w o u l d  he ’  mu N hI i stup or— t ivt’lt e’ne~mige’tI in ncsc at u’cli on t iumu t to laic
eondtuc  t l ug  m a g n e t  at te l  mte ’ x t at Nb ,Stu (Sc’e ~ S V  32—j !: I-IS) . Ap p r ox  imi tate Iv  11 1(1
S Li lac ’ rcon leuc t i mug magu ic’ t t h in t a u n  opt’ i-si to  1t aipc i 5  wci’e pi’esenteeI liv a uttthuers freanu
, i t  It i g hu c’r f i e l d s .  ‘l’ogc ’th e u’ , t h e -sc ’ ut imu g - the US , FR ( , Fi- m um u ce , Ilk , (‘munmudmu , IISSR ,
ttt ’ts woul d produce 13 1. tuus Idh t’ tht e’ 1st - mi t’!, Ital y , Iu’aq, tumid Be ’Igi um, in elti ~l-sulae t’eomieluCt m u g uaig tie ’ts , th ue group h ug 21 p a p e r s  g iv eui ha mu poste’r macc s ion .

s u m u s  to build res s I s  l it- c - muuagne’ t ma cape fht a’ topics discu s seal I n c ieue l e’d : Spoc
ma l t lug from the 10—MW gette r ub r t hint t i’oscopy mind di a u g n o  s t i e s  of I mu Sci ’ —
w i l l  g ive’ atiother 1 I f o r  u uuu  o v e ’r a l l  hi i ehuce ei  Ia r o c e ’ s m a e ’s , mi ew l a u s e ’m s , u u u u l t  1 1s h’
t o tal of 30 I. I hie a m e sh a l eun is mu Iw su s- ma I a lae a to u i  e’xc i taut ic aut m u n d  v i l i r a u t  ioiu it i photo -
h u e w  t o  des 1 gm uu a .ugtit- t -- I l u m u t  a re  un e ’eh u in i  - c l u e ’ u u u i s t r y ,  anel t h e  che mua i ma t t- tuui d u c ’ l mix—
emi l 1 v sturdy enot ug hi-— eu m ic t sti le ’— ‘ala t hou t mit leamu processe s- of cxc i ted ma ttute ’s • Flue ’
conductors earr a - iu u g I m m i ge e t u r r e m u t s  i n  ea u ’ g m u u u i z e r s  a i -o t o  he  c o m u g n u u t t u l a t e d  omu
,u hu gh m a g n e t i c  t I e l e l  w i l l  h ot he el c- t h e wh ole lot’ mu w e l I — p l u u n n e ’eI eouifei-encc’•
st r o v e d .  I t t  t h u e  E l i  t I e r  uti m u g n e t  t ies  i gn R .M . t )s goea el (M I T , 115) described ha is
tlut’ current flows down it t au hue l ix lash - wou’k on photoasso c iat ing Hg with mut t A r t
ion thu roughi a se’ric’s of  w a t er—c o cle d u’X c ithtel ’ l a scu’  to  lot -tn t ’ i h r e t n h c t u i l y —
flai l plates se l lau r mu t etl h thu in I nsutuuto rs • c’xe ited IIg~ cxc i p lexes w ith v i h n o n i e
A max imum force is felt at the e’enter l evels tuetu r v — 57. Amu al s-sis of the
of this stack of p lates. The (reuuob le ’ radiation from these mu ss oc i ated moi c ceules
group be lieves that a better design shows a well-defined oscillatory spec
can come front a series of concentric ti-tim which provides information on the
he lices. These can be built and powere d jut rain ole cu lar potent l ai l s of excited
so that the stre ss on the wlnd ings is amud grott nd states. A el d i t l ona lls- photo-

25



USN 53-1

Li am ssoe jail ion nun >- be’ ti sc’eh to p u ’oduce tut i — It I oe t n bem g c ’iu  ( Ha m ’vm u m el flu I v . , Catum h ur icl ge’
sub le civ l a m s e u s  i n  t hue 2 0 0 0 — 2 4 0 0 — A  r e - MA) . Ihue 1 auek of at good t heoret ical
g iotu . uu uoeh el that exIt ! a juts obs el’vut iouus is amp -

Thue study of po lymi ton i Ic nio l e’eule- s l tmutem t t f t o u u u  t h e s e ’  am i d ca t  h u e r  t a l k s .
liv look I mug m i t t hue ’ i r v lb tau t io rumu I slac’e t nit Mo to cx c i  tau t l e an  ru ie ’asure ’muuent  s is it It is ide —
i s  no t  e’ mm s s- because t h e’ v i t t r u t i o n a l r e -  Lt aunal t u n a b l e ’  in s et - s  tuuust he ea rt i eal
I mux a i t ions a re  e x t  t ’e t uie l v  f a s t .  S e t e r s u l ocut mi t di ffe’rcnt Itut e tusi ties amid fltu —
p a m p e r s  c l i s cu s s e a l  m a p a ’e i a l  te ’c luu t i tiue ’ s et i c t - ma .
for loo kiuug mit ultt’ au fm i st t- e - l a u x a t i o t t m a  R , h’mt l l c ’ t u s t e i m i  and h i .  a ic l u m u t’ i mu s
from th ese molecules. S. Schneider (1m m lkuI t~jt fUr h ’htysik , Uut iverma it ii t
a’ t a I . , ‘rcchmui machue’ Un I ca- rs u til t , Mtun I cli • It t a’ I c-fe id , FR () him iv e deumuouus ti’at c-el , fea r
FRG ) describe d t lu eir isoa’k is -ithu tis -ca the fit - st t iuuu e , t h u m u t I j g h u t fi’ouut
fiaslu l muuu up—pu mpe cl cl yt’ l a s e r s . I h i e  tw o frequency—doubled l ams e rma cain hie usc- el
laus ers are synchtro muously mode-loc ked t o  taerfo i’un hu i ghu -u’esolut ion , thiree-p hototu
a uu e h proa leuce t r a i n s  o f  p u l s e s  o f  a b o u t  m u l a s o r l a t  iota tuuc as ure in ents of ato m ic ut ial
5—p sec cleuratio uu , ihu e output of the tno leculai r states. h l i g hu t ’ e s o iu t i o u a  is
first laser m uctivel s mode—locks t h e  - auc h tievec l by s iniultatieous ahsorpt iou
second l a s e r  by b i c a u c h i n g  a s a t u r m u h a l e  o f  t w o  v is i b l e  p huo to tu s  a u r t ’ i v i n g  frotuu
mubsorbe t ’  i r a  t h e  c a v i l > -  of t h e secotud t hue saute direct ‘coui and a single civ hthuoto uu
one. This secouud laser h am s a c a v i t y  mm i- u’ i t - i t i g  frouuu t lue opposite direct lout.
l e n g t h  s l i g h t l y d i f f e r e n t  f ro m n the first. I)oppler broadening is gremutl y d im t tinl s hu e ’tl
JJuriuug one laser shot two p u l s e  t r a itu s i i i  t lu i s  sch ucune . The au thuo t ’ s sctcce’ss ftu l ly
sure produced  witha a continual !> increas- used this umiethod to excite the 8~ l5, stmute ’
h u g  delay between successive pulses , of Hg.
T h e  ~au I ma e I ra in from t hue’ f h rma t 1 miser ht i’oacl I > tunable last- i-ma mi t- c’ muec t’s sat tv
is ciseel to hie muc h u t h e  satmuup le repeatedly, to cau’ r>- out s p e c t r o sc o l t i c  m e m u s c t t c t h t e t u t s
The se cond l a u s e r  i s  usc - el as mm pt ’o ha e The civ reg ion is especially in need of
to measure the transmu uiss ion a u t  vm u u ’ ious  s tuch  soured ’s . V . N i  ike attach N .  S c h u m u t i d t
d e lay  t ime s • in tlt is  way  the time— (Univer sitli t h~s~ cn , l~ssen , FR G) have
r e s o l v e d  r e l m u x a u t i o n  o f  t h e ’  s auuu l ) ie can o b t a i n e d  d y e - l a s e r-putnped s t i u u u u l a t t c d
he ’ s t e a d i e d  d u r i n g  one laus er sh ot withu Raman s c a t t e r i n g  (S R S)  i n  hui g hu p re ’ss turc-
mu t Ime r e s o l u t  Iota  i n  t he  psec ra tuge .  11 2 over  t h e  sp ec t  rai l  rat age 1850 to 8800

The s u b j e c t  of i r  m e u l t i p l e  p h u o t o n  A . The d > c  l a s e r was  pumped h a y  mu f t c -
d i s s o c i a t i o n  of molecu les  was discussed quency-clouble’d Nd :YAG laser.
lay ma c-vera l acuthors. It is still tiot Biolog ical mup l s l ica u t ions of Imi set- s
a completely tanderstood process , but mi re recei v ing tnuchi atte ui t ion . A. Atu thers
more  i n f o r m a t i o n  h ias been  o b t a i n e d  r c -  l F a k t u l t i i t flu ’ Physik clo t’ LJt iivers itii t
ce n t l v .  C . H ancock  ( P h y s i c a l  C h e m i s t r y  B i ele f e l d , FRG) ahe scribed t h e use of
Laboratory Univ. of Ox ford , UK)  has  v a r i o u s  f r e q u e n c y - d o u b l e d , u uar t ’ow-bmu n cl
been studying the dissociation of ChI, NhI~ dye lasers operat imu~ iuu thue s p e c t r a l
aund Nh I . w i t h  r a d i m i t i o n  f rom a CO2 l a s e r .  r aut ige 2180 to 3200 A. Availmubl e s o u r c e s
A wavelength in t h e range 9.4o to 9.71) cain jut this region luave made it poss ible
wats used for CH,N11 2 dissociation. The to excite sing le kinds of DNA lausers
s - h e l d  of d i s s o c i a t e d  products f r o m  b o t h  selectivel y . Aruders humu s been m aki n g
molecules showed a cubic dependence stttalies ott varioc’s DNA-eh >’e-cornplexes .
on fie ience , • (accum eulmutive energy per Ih ue purpose’ of these i ui ve st igm i~~iotis is

3 ttnit area) , for fluence vuu l tues in the to obtaim i imi for uimat ion on emict’gv t rmuu t s-
range 15 to 35 J/cnu 2 and at $ ‘ . de- f e r  m uuechu mu n i s umus mind  n u o l e c e u l a t -  s t  r t u c t t t m ’ c
p ene lence mi t lowe r • va leues • l i m e  de- ea F t i t e se  com u upi  e xe s .
iaenele nce s t ue l ies  of  thu e d i  s s o e i a u t i o n  A . h t e n — S l u a u l  mm cl (1. Kit fri (‘I cha m c’t-
s - i e l d  w i t h  1 O — n s e c  r c - s o l t t t i o n  were  coru — U u t i c e u ’ s i t s , ~J c - r t i s a l emi t , Isr ael) hiatt’ the’ —
ma istent is itha mu d ependence on f i t u e n c e  v t - loped  m u thieore- t i emu l nuoelel to exp la itu
mit  h i gh f l u e n c e  v a l u e s , “ I  S J / c m 2 

, t hac uuuechuamt isuu u s itt mu pul seth , H1 c lae ’tuu l ea  I
hu t  no t  a t  l ower  va lues . Ih e  dis soci laise r u t i l i z i n g  t h e  r e a c t  io tu , U + IL
at ion mechuanisn i is not clear yet; mu h F  + II . Flues’ eused a t h e r m n o e l v m i a m i c  de -

better mode l , perhap s one whicht d epends scrip tion t l iau t e l imac a ur e ls t h e  u’estr ic t ion
on in t e n s i t y  as well as fleuence , mttst of rotat iottau l eeieu m l  i b r i t u m  of  p r ey  i o n s
be d e v e l o p e d ,  m o d e l s , I b i s  p i e t e u r e  e x p l m u i n s  t h a t ’  i’ e ’l z u-

The p r o h l e m n  of met ! t i p h o t o n  ex e i t a -  t lye 1>- It h ghi  e l f  Ic i e u i c s -  oh ’ t h t c ~ I l l  c h e u u u i c a u  I
lion in SF, was review ed in invited Imuser.
pape r s  by C .1). Cant re 11 ( Los Al amos I l u e’  mu ew fit’ I d of unit r I x spec t i ~ass ce pv
S c i e n t i f i c  L a b o r a t o r y , NM ,) and  lay N .  g r e a t ly  s imp !  i f i t s  c e - m I t t  im u ph u o tei e hue mu i ica u l

reat c t I ott ma • hut t It u ma me t  hod t hue’ suIts I mi n e ’ a’
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~ u n d e r  investi gation is frozen in so l i d  a t t h e detection of tumnors lay radiomett-y ,
Xc or mumuother in ert gas . Whetu iu’radi- for it is known that a reg ion of the hotly
m u t e d , th i e r e a c t a u u t s  a re  t r aupped  in  t he  w h o s e  b lood  sutpp l s -  is  b locked  by a t t imor
solid and can be exanuinecl over an cx - humus  a s l i gh t l y  h i gher  t e m p e r a t u r e  thmi n
t ended p e r i o d  of t i t h e .  O t h e r  advantages tuortu ual reg ions. Instead of the  use of
i m i c l u d e :  No r o t a t i o n , no hot bands , visible-li ght temperature mapping, how-
vet> ’ Shari)  s p e c t r au , and  no t h e r m a l  r e -  ever , one uses  i n f r a r e d  (it’) , where the
mm cl ions , mis kT is extremely small. energy emitted is ever so metehu greater. pill sadvauutages inc l eude t h e  p resenc e of Even i r  h u mus  a d r a w b a c k , however .
lahono ut mnoeles and photofragments whichu It p e n e t r a t e s  only very sli ghtly i n t o
c a m r u n o t  he removed fo r  c h u c ’u n i e a l  or  o t h er t h e  humnan body , so that , in accordance
m u m u m m l v s i s .  w i t hu a r e c i p r o c i t y  p r i n c i p l e , the  tern-

Interest in photo ttuoleculmu r inter - peratur e tiummpp cd is that very near the
auctions has grown g r e a t l y  i n  the last skin , and most of the information relat-
few years. As evidenced by this Con- ing to possible tttmnors deeper within the
fe’rc’uuce , the activity covers ml muc h body is  l o s t .  S ince  m i c r o w a v e s  pene-
broader range of topics than just iSO- trate much deeper into the body than
lope  s e p a r a t i o n  and che m i ca l  l a s e r s .  ir—ti fact utilized by the microwave
It w i l l  be especiall >- interesti ng to cooking indetstry—perhap s t h e y  can map
follow during the next few years the tluose deep tumors .
progress of theoretical and experimental This subject of Microwave Radiometry ,
work in t I-i c area of mul e i-p huot on auuo lectu - or Thermogu’ap luy , was an i m p o r t a n t  por-
l a i r  e x c i t a t i o n .  ( V e r n  N.  Sn u i l e y )  t i o n  of a o n e - d a y  workshop  on D i a g n o s i s

and l’herapy u s i n g  M i c r o w a v e s , hu eld  j u t
l5m u r i s  on 8 September  1978.  C o o r d i n a t o r s
were l)r. Miche l Gautherie (tJniver sit ~M h C R O W A V F , S—- N EW 1OOLS FOR TI-lb MEDIC? de S t r ash o u r g ,  F a c u l t é  de M~ d~ c i n e ,
11 Rue h l umann , 67085 S t r a s h a o u r g  Cedex)

If we consider that a photograph mind Dr. A . Pr iou [ON F RA - CERT , Micro -
01 mu h iummim i bod y i s  r ea l l y mu map of its wave Department (DERMO) , BP 4025 , 31055
s u r f a c e  f e a t u r e s , t h e n  t h e r e  a r e  a t  Toem l ouse  C e d e x ] .
least two different types of such tnaups In muddition to papers dealing with
possible. The first is the conventio uual th is new technie)ue of noua invasive macel i-
p h u o t o g ru i ph .  The re  t he  body i s  i l l u m uui -  c a m ! d i a g u t o s t  ics , t h e  cisc of m u u i c r o w a v e
n au ted  so t h a t  t h e  p h o t o g r a p h  is a map raid jut ion fou’ thu ermup cut ic huemu t ing anal
of t h e r e l a t  ive  amou u i t s  by wht ich l i g h t  h u v p e r t h e r u n i c  t i ’ea t muu ent  of  t t t t no r s  am id t h e
i s  s c a t t e r e d  f r o m  the  setrface into the infletenc e of nuicrowaves on sonic hiolog i-
c amera. The second o n e , wh ich is not cau l svsteuiu s were also discussed . The
g e n e r a l ! > -  w i t h i n  our  experience , euses workshoia was jointly sponsored by the
no external ille amination hut depends  !t - it e r n a t i o n a l  Microwave  Power Institute ,
on the fact that any object whose tern - thte World hieau !tlu Organi zation ’s (WHO)
p e r a t u r e  i s  above a b s o l u t e  zero e m i t s  Reg ional  O f f i c e  for  Europe , the  Biome eh i-
electromagnetic radiation of a degree cam ! Section of the Frenclu Flectrical
whose intensit s- (munch spectral di strihu- Electronics Etug ineers , tlue Eng iuieeri uig
l i o n ) d epends on t h e  t e m p e r a t u r e  anti tumid Biomed ical Group of the French Gen-
cm i 55 ivity of the surface. In prin c i- eral Del egatiotu to the Technical and Sci-
p lc , to  t a k e  mu photograp h of  t h u i s  t y p e , e ’n t i f i c  Resea rch  Group , and the  Fren ehu
one would  pu t  t h e  su b j e c t  i n t o  a clark I l e m u l t h  O r g a u n i z a t  ion. WHO was r ep re sen t e d
room , preferabl y with cole1 wm tl ls , aim by Dr .  N . Suess , who de l i ve r ed  the  o f -
t h e camera  as usua l ar id a’x pose t h e  f i l m .  f i c i al  w e l c o m e  g r e e t i n g .

— The “phot ograp hu ” re suil tiuug would look In mue ldit ion to this greeting , Suess
quite d ifferent from the conventional mn euutione d t h e  interesting fac t that WHO
one.  I n s t e a d  of p i c t t u r i n g  !ocuu l l i g lu t -  is currently preparing a handbook on the
s c a t t e r i n g  c h a r a c t e r i s t i c s  i t  wo eu l d  he P u b l i c  H e a l t h  a s p e c t s  of n o n i o n i z i n g
a t e m p e r a t u r e , or rad i o m e t r i c  map of rau cl im u t ion, Itrof. Michaelson (Univ. of
t he  body s u r f a c e .  Of course , s inc e Roches ter  Med ica l  School , NY ) is respon-
such mu photograp h woti l eh h ave no esthuetic sible for the microwave l~ortion .• va l ue , it never appears in tun y one ’s In the first session , entitled
l aicture album . “Thermograp hy ,  Rael iometry ,” two group s

Howev er , a radiometric picture can from the US who have been p ioneer ing
h ave medical val eic . In fact , in recent in microwave diagnosis discussed their
y ears there has been much work aimed work . Prof. J. Edrich (Univ. of
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Colorado amid U n i v .  of Detuv et ’ ) has  beeti One P rob l e t t i  i n  radiometry is t h at
s c a n n i n g  por t  ions of t he  human body t iu c energy emitted fronu a surface de-
by t h e  r a d i o m e t r i c  t e chn i que fo r  em i s -  peu uds not  o n l y  on th e surface teauilueu’a-
s i o n  in  the  m i l l i m e t e r  wave r ange  ( s a y ,  t u r e  but also on the enuissivity. Thuis
60 611:, o r wave len gt h A o f 5 mm) . c m i ss i v it y  f a c t o r , w h i c h  f o r  the  huinamu
In h i s  5> - s tem the  r a d i a t i o n  f rom a spot body was said to vai-y from 70% to 100% ,
of approx imate dimension A /3 x X/3 , as can be de te rmined  s ep a r a t e l>  by meas-
determined by diffraction limiting , is uring the absorptivi ty , i . e . ,  the  frac-
picked up by a 2-ft-eliam. horn , to be tion of incident power (from ami outside
detected by a microwave receiver. A source)  that is absorbed by the surface ,
c o m p o s i t e  r a d i o m e t r i c  p i c t u r e  is formed because for an isotrop ic mediutn the’
by mechanic a l motion of the horn and absorptiv ity equals the enu i ssi y it y .
a p p r o p r i a t e  image p rocess ing . K . M .  Llu deke et al., (Phili ps Laborator-

Edr ich  s t a t ed  tha t an o p t i m um ies , Hamburg )  d e s c r i b e d  an imistrutuient
f r e q u e n c y  range for  mic rowave  medica l  that uses t h i s  tec h ni que for automatic
radiometry has not yet been determined. tuue asuu-em ent of su u’fmu ee teut upeu’atui -c .
Low f r e qu enc ies  ach ieve  a g rea te r dep th J. Robert et a!., (Nancy-Strasbourg,
of p e n e t r a t i o n  but  at  a s a c r i f i c e  of F rance )  d e s c r i b e d  m i c r o w a v e  r a d i o n i e t u - i c
r e so l u t i o n .  Thus , the  sk in  depth of wou’k wit h 30 patiet uts t h a t  v e r i f i e d  ema -
il’ , with it ’s excellent resolution , sentia ll>- w h at Ed rich amid M>-ers had
is on ly  a few m i c r o n s , w h i l e  50-611: s t a t e d .  The f requ eu ic i es  wc’ic 30 and
waves  have p e n e t r a t i o n  dep ths  of around 68 Glh :—_ -th e r a n g e  used b L e i r i ch i , wh o
0.2 turn . Whi le  even t h i s  d i s t a n c e  is sp e m u t  a large p o r t  iomu of  t h is p a s t  > - cau t’
vet > -  suna l l , i t  has been found t h a t  lynuph as a tm ue tu m bt -r  o f  R o h i e r t  ‘ s g r o u p .
n ode tumors that went utualetected with Iii am papa -u- lay I).D. N’ Ceuy emu et mm! .
i i -  w e r e  de t ec t ed  w i t h  mu l i t mue t e r  w a m v c s .  and ale’! iv c- t e’aI by V. Leroy (Li lle , F u a m u c t - )

E d r i c h  m e n t i o n e d  t ha t  in  a d d i t i o n  i ’ ad iomet r i c  t h e t - u a u o g m ’ u p h u y  a t  x - b a m u d  t~- a is
to using microwaves for tumor detection descr ibed . Imu a d d i t i o n , L e r o y  st t g g e s t e c h
t h ey ~~ u 1d a l so  be used for idcntif ic~u- that sensitivit y of tutuio r detect i on
t i o n  of a b n o r m a l i t i e s  arising from at- could possibly ha’ inci’caseeh ove n’ ccii-
t h r i t i s  and o t h e r  d i s e a s e’s . Q u i t e  r e n t  t e c h u t u i q u e s  lay use of a heat imig
p o s s i b l y ,  however , ant umporta ult app li- c>-ele before the tuueas e ire rne n t  c y c l e .
e a t i o t i  would  be in  t umo r screening tests , One would expect t um o r s  to heat ui-i au t
a i t h  suspicious cases to he f o l l o w e d  a h i gher  r a t e  t l umu a t tuo i ’uuta l tissue , mat )
b~ x - r a y  e x a m i n a t  io r u . t h i a t  thue  t e m p e r a t u r e  a! ifferent imu l would

-\ similar view wa~. held by ~~ C. he gm ’eater .
>I ver-. , who , together is u thu N .i. Sadowsk y A paper  t h a t  was  to d i s c u s s  t he
a m u d  A . h I .  Barrett • ha s  beem i  do m u g  1 . 3— , i n t e r es t  hu g f e m u t u r e’ o f u m u i c r o w a v e  It opplc ’u-
3. 3— , and (a .0—61hz boely rad i onu et r y m i t  r a d a r  i n  utuedical d im ugm uosis amid thu u’ce
M I T  and Faulkner h osp ital , Boston. it t h u e  following session thau t were’ to
Myers was as f t h e  o p i n i o m u  t h a t  t h e  d ep t h  e le mm l w i t h  mu i c r o w m u v e  h emu t hug were cmmmu-
as f penet  r a t  ion 5 no u t’ m 1ao r t a u n t  t han  cell a’el ( i tic! tual i t g a paper I’t’ouut Santa! i
it i gh resol  ut i on .  In h u s  exper  imemi t s , A rm uh a h a )  . li -i t h at session , emit it I cal “Cetu-
ca re feul  I y ma tched  wmuv e gm u ide ’ a mut  e n uuu a  ma t rai t ou’ s , App i I ~::ut  ou’ ma , Model ma , ‘‘ 3 .it . h lau t ei
loaded w i t h  ei ielectr ic (to me -deuce ma I ze’) e’t mu I . ( Cs ’cl ot rot t  thu It , lhanunuers t u u it hi l b s  -

d t a - C c  t lv  c o n t a c t e d  t h e  mak i n .  B a n d w i d t h s  p i t a u  1 , I - o t udo n )  cl i  m a c i t s  seth the  hemu t i u i e ~used  v a r i e d  f rom a r o u n d  100 to S I l O  NH:. of  s m a l l  a mo u n t s  i t  t i s s u e  at eh shcawea l
Ex c e s s  t e m p e r a t u r e  e l m  f f e r e n c e s  sensed t l u a t  when st i chu t i s s tme  sa t u ip l es  au u’c haeau t  eel
It - i this tumor  d e t e c t i o n  t e c h n i q u e  vaur  led by tuaicu’owmuves the > ’ undergo am uu uo r c cmii i -
from zero to 4°C. To-date’ the group fornu treatment thai hr otluer tuuetha ods .
has exa mi ned over 4000 women in a b r e a s t  11.6 . Kl inger ( W l u r z h u r g , FRG) in mu the -
cancer detection unit , with corre latiomus oreti cm ul paper , disctussed a nuet luocl
be tween mic rowav e r ad iome t r ic resul ts , of charac ter iz ing jut u’ im’ ~- heauting ha>-
cl inical examinations , x-ray mammography,  exper imen ts of jut v i t u ’c  h e a t i n g .  R.
in f ra red  r adiome t ry,  and biopsies. immer et a!. (Strashoeurg , Fruutic e ) using
Typ ical microwave breast cancer detec - the approximation of ellipsoidal !>’
t i on  r a t e s  were: True pos i t i ve , 7 0 % ;  shaped tumors , d i scussed  h i s  Lap lace
t rue  negat ive , 70 % . When i r  and m i c r o -  e q u a t i o n  s o l eu t i o n  to  a r r i v e  at  t hueu’ umu ~u l
waves were  used together , t rue  pos i t ive  d i s t r i b u t i o n  m u  t h e  body for  v~u r i o e m s
rates of 90% resulted. This suggests t ime intervals of 2450-NH: Iueatiut g.
a combina tion of bo th techn iques as In a sess ion deal imug with hiolog i-
part of a first-pass , no-r isk screening . cal investi ga t ions , K.S. Zhlrker et a!.
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L Munich) discussed a biop hysical-chuemical env i ronment have resulted in a 4°C r ise
a n a l > - s i s  of c u l t u r e d  g l i o m a  c e l l s  it - at a distance of 10-15 nina external to
r a d i m m t e d  w i t h  mic rowaves , w h i l e  t he  t he  probe a f t e r  10 m i n u t e s  of exposure
p rog ram p o r t i o n  d e a l i n g  w i t h  c l i n i c a l  to 20 W of r f  power , w i t h  neg l i g ib le
i n v es t i~ at ions  c o n t a i n e d  a paper  hay t e n u p e r a t u r e  r i s e  at the  probe i t s e l f .
J. Holt (Leedeville , Australia) on ab- The “heating at a distance ” was
normal  m e t a b o l i s m  of c a n c e r  c e l l s , as a l so  d i s c u ssed by E .B. Douplc et a!.
r e v e a l e d  by their response to 434-MHz (Hanover , Nil), who discussed work in
r a d i a t i o n .  D. G e r i c k e  ct  a l .  (F rank -  progress  on h y p e r t h e r m i a  w i t h  mic rowave
f u r t , FRG )  r ep or ted  on “progress  of invasive systems. These investi gators
o nco l -e s i s  de me’ to a p a t h o g e n i c  c l o s t r i d i a . ” are  des i g n i n g  m i n i a t u r e  r a d i a t o r s  of

More e a s i l y  followed b y the  m a j o r i t y  the  s i z e  of gamma ray  probes  as c a t h e t e r
of I~~r t i c ip a n t s , who m~ere un ic rowave  an tennas  or probe antennas  fo r  treatment
eng ineers , were  rep e~i’ts of c l i n i c a l  in -  of b r a i n  t u m o r s .  They sugges ted  t h a t
v e s t  i ga t ions  or of the too ls  used in  t h i s  the rapy  should  p r o b a b l y  be combined
t h e s e .  For example , F. S t e rz e r  (RCA) w i t h  t h a t  i n v o l v i n g  i o n i z i n g  r a d i a t i o n .
d i s .u s s e d  research  c a r r i e d  out j o i n t l y  This double-therapy approach , in
ray !~CA and M o n t e f i o r e  Hosp i t a l , New f ac t , was the  theme of some very encour-
York , on the treatment of lesions by ag ing results reported by V. Hymen and
h y p e r t h e r m i a  combined w i t h  r ad io the rapy . C. Wieland (Heidelberg , FRG ), who hav e
For sma l l  l es ions , i r r a d i a t i o n  was been c o m b i n i n g  433 .9  h y p e r t h e r m i a  w i t h
t h r o u g h a d i el e c t r i c al l y  loaded wave-  m e g a v o l t  x - r a y  t r e a t m e n t s  on human pa-
guide  nex t  to the  sk in ;  fo r  large  l e s ions  t i e n t s  w i t h  r a d i o - r e s i s t a n t  m a l i g n a n t
a printed circuit antenna of beam dim- tumors. In t h e i r  work the  tumor temper-
ens ions  10 cm x 10 cm was used. For ature was raised to 42°C during irra-li-
treatment of the  p r o s t a t e , hyper the rmia  a t i o n  by mic rowaves . The e f f e c t s  were
was induced by microwaves from a coaxial significant in that 7 2 %  of the more than
probe , inse r ted  in the  r ec tum.  Where 40 patients treated responded favorably,
compar i sons  were poss ib le , the f a s t e r  w i t h o u t  n o t i c e a b l e  s ide  e f f e c t s — q u i t e
disappearance of the lesion was w i t h  an encou rag ing  r e s u l t .
tre atment through hyper th-mermia only. I n summary , th is worksh op demon-

0. Petrocsicz et al. (Institute strated that microwaves mar well add
fo r  E x p e r i m e n t a l  Su rge ry ,  Techn ica l to modern medicine ’s hag of t r i c k s , bo th
Univ. of Munich , FR G ) repor ted  on the  as a d i a g n o s t i c  as we l l  as a t l u e r a p e em t i a
t echn ique  of work in Munich  a imed a t  t oo l .  I t  is c o m f o r t i n g  to know t h a t
the treatment of prostate tumors by another  use of b e n e f i t  to m a n k i n d  has
localized microwave heating through rec- been found for a technical field that
tal insertion of a heating probe in was developed orig inal l y as a tool of
ma tu re  dogs .  Desi gn cons idera t ions  war.
fo r  such a probe are i n t e r e s t i n g . Ger- I n d i v i d ua l s  i n t e res t ed  in d e t a i l s
man r e g u l a t i o n s  l i m i t  d i a the rmy  sources of the papers  p resen ted  in the workshop
to e i t h e r  433 .9 M h z  or 2 .45 6Hz. Since may f i nd  these in a specia l  issue of
the  d i e l e c t r i c  cons t an t  C r of t i s sue  the Journal of Mi~’rowaz’ .’ Power to he
at these  f r e q u e n c i e s  is  75 and 49 , re-  pub l i shed  in ea r ly  1979. ( I r v i n g
sp e c t i v e l y ,  w i t h  co r r e spond ing  pene t ra -  Kaufman)
t i o n  depths of 3.6 and 1.7 cm , and since
s t a n d i n g  wav es p o s s i b l y  as socia ted w it h
e l e c t r i c a l l y  long l i n e  l eng th s  were
to  he avoided , 433 .9  MHz was selected .
To conform w i t h  body s t r u c t u r e  and to
e f f e c t  h e a t i n g  in  on ly  one d i r e c t i o n ,
a c y l i n d r i c a l  s l o t  an tenna  was chosen . _____________________

The a d d i t i o n a l  requ iremen t of maximum ONRL. PEP~~~-u u B
h e a t i n g  a t  10- 15 mm from the  probe re-
s u l t e d  in t he  a n t e n n a  be ing inserted See the hack of thu s issue
i n t o  mu c o o l i n g  w a t e r  b a t h , a l l  w i t h i n  for  a b s t r a c t s  of cu r r e n t
t h e  probe w a l l s  of approximatel y reports.
2t a tram O .el . ( t h e s e  w a l l s  were , of course .
t r a u n sp a r e n t  to the  m i c r o w a v e s ) .  The
u. mt er ( ‘ r 8 ) )  had the  a d d i t i o n a l ad-
vanta ge of providing a near electrical
match to the tissue , Tests of this
m i c r o w a v e  h e a t i n g  sys tem in  a s imu la t ed
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PSYCHOLOGICAL g ists workin g on eyewitness identifica-

SCIENCES t ion , but  they  are h a r d l y  a lone .  O t h e r
___________________________________________ Britishu psycholog ists also have a

lively interest in it . In the US, E.
PSYCHOLOGICAL RESEARCH ON EYEWITNESS Lofteu s (Univ. of Washington , Seattle )
IDEN TIPI ~~ TION has  gene ra ted  v i s i b l e  research  in  t h i s

area.
In response to wrong ful  c onvic ti ons , First , C l i f f o r d  ~ Bul l ’s hook.

the Bri t ish Home Secre tary in 1974 ap- Certainly it is the best source for
poin ted Lord Devl in  to cha i r  a c omm i tt ee anyo ne in teres ted in p sycho l ogy ’s eon-
on eyewitness identification and the tribution to the uutderst anding of eye-
law. A review of such proc edures is witnessing. It emp hasizes that eyewi t-
no t ill-placed because courtroom justice ness identification is ama old researchu
in cr imi na l proceedin gs is fundamentally interest of psychology and that we are
based on identifica tion. The assump - not very good at eyew itnes sing the
tion is that the human observer is a events of a real-life situation , suchu
video and an audio recorder tha t sees as a crime . It is true that re co guuition
and hears  accura te ly , and will so tes - of the picture seen today will be high
tify . If the witness distorts the tomnorrow , but it is not necessaril y ti -cue
testimony , di rec t and cross-examination that i dentification of the hit-and-
will set it s t r a i g h t .  In the  report  rein d r i v e r  who ram i t h e  s top sigm u amud
of the Devlin c o m m i t t e e  (Repor t  to  the  s t r u c k  down the  c h i l d  w i l l  be hi gh .
~.-cretary of Sta te  for the Home Pe-;’art- To illustrate the poorness of human eve-
‘rat-nt 

~f 
the flepa r tmental c ’o m n z t t e c  on witnessing, the hook rev i ews a reseairclu

E v i J~’um~ e of Ide ntifioation , Her M a j e s t y ’s s tudy  tha t  s taged  an assauult by a stu-
Stat  ionery O f f i c e , London , 1 9 7 6 ) ,  p sy -  dent  on a pro fe s so r  i n  f r o n t  of 141 eve -
chol og is t s we re needl ed b y the ob serva - witnesses. In a test weeks later ,
tion that a gap existed between academic only 40% of the witnesses corre ct! > - idemu-
research on eyewitness identification tified a photograph of tb -me a s s a i l a n t
and t h e  p r ac t i ca l  r equ i r emen t s  of cour t s  and 25% p icked  the  w rong mauu (an  a l a r m -
of l aw . B. C l i f f o r d  and R. Bul l  (bo th  ing th ing  about the  book is  e v i d e n c e
of Nor th Eas t Londo n Poly t echnic , Lon- of relatively hig h false-positive rates
don) reacted vi gorously to the stimulus where witnesses finger an i m n o c e m i t ) .
wi th an ar t icle (New Scientist 70, 307- They devote much of the  hook to research
308 , 1976) tha t  said that  the Devl in  on why eyewi tu iess  i d e n t i f i c a t i o m i  of u ’eal-
commi t t ee  ignored most  of the per t inent -  l i f e  events  is  poor—imper fec t  r e c e p t i o n
ps y cho log ical resear ch and did a poor of info rma t ion , h imuses thiat shape per-
scholarly job. They followed this up ception in the direction of what is he-
b y w r i t ing a book (The Psychology ~‘f l ieved r a t h e r  thamu what  is  v e r i d i c a l ,
Pe rson rdentification , London: Routled ge the  unwi tt ing fabricatiom u of details
~ Kegan Paul , 1978) that lays out psy- that memory fails to provide , the effect

F ch o log ical research on eyewi tnessing of verba l l ab e l ing  on pe rcep t io m u , th ue
for Devli m and everyone else to see , des i gn and conupos i t i on  of the  ! it i e e u p ,
Cl ifford and Bull also have- been on the biasing inflemences of the police ,
the lecture circuit with recent appear- and so on.
ances at major meetings. They were on In the symposium on eyewituiessiu ug
hand at Oxford U n i v e r s i t y  fo r  a confer- at Cardiff , C l ifford , it t  tutu a p p a r e m u t
en ce on psycho logy and l aw , .~6-28 Sep- concessiotu to Devliut , si id tht mmt i a l c n t i -
t ember 1978, sponsored by Ox ford’s fication researchu does not attam i mu the
Cent er for Sod a-Legal Studies and the standards of realism that the law re-
Social Sciences Research Council (for quires. Needed i s  a l i v e  t o - h u e -
a r epor t of th is confere nce , see RSN remembered i m t c i d e u u t  w i t h  mu l i v e  t e s t
32-12 :437). And , they both appeared of identificaut iomi like mu p o l i c e ’ l i n e su l a ,
on a symposium on eyewitnessing at a or a l ive presentation followed b y mu
conference on the practical aspects representational test with photo grap hs .
of memory , sponsored by Universi ty Col- Too often , psych ologists in their re-
l ege of Swansea and held a t the Univer- search use an unrealistic combinatio u t
si ty of Wales Institute of Science and like a photograph as the incident to
Technology , Card i f f , 4- 8 September 1978 be remembered and p ho t ograp hs itt the
( fo r  o ther aspec ts of t he conference , test , which is v iewed with scepticism
see ESN 32-l2:43S). Clifford and Bull by law enforcement officials . Res earch
may be the UK’ s most energe tic psycholo- paradigms must be used thuat general i ze ,
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Clifford said. On the same panel , al- tion of ti -m e system . At the end of 1976 , F
most in response to his plea , was K. the Director General of ESA appointed
Patter son (Applied Psychology Unit , a team consis ti ng o f scien tist s and
Medica l  Re search Counc i l , Cambrid ge, eng in eers fro m Fra nce , Eng land , Germany ,
UK) wh o evaluated the format of pr es- and Italy to review this definition stud .-
entat ion and test. She had all combina- and define a baseline for a follow-on
t ions of representation (photograp hs) mission model study to be completed
and “live ” (film) for pres entation in mid-1978. As a result of this re-
and test. (The film for simulating view , the Lidar Facility Team has ideui-
l i ve  cond i t i ons  is not quite what Clif- tufied four basic missions , the first
ford had in mind , but nevertheless the two being devoted to atmospheric research
exper iment does say something about and the third and fourth to geodesy and
change in format from presentation oceanography . The p roposed experiments
to test , which is of interest and of in t h e first catego ry include determina-
some practical ’value.) The critical tions of aerosol , minor components , wind
thing , P a t t e r s o n  found , was t ha t  best velocity , and t emperature profiles.
identification occurs when the forma . Many of these determinations are also
is !eft unchanged. Wh ether pho tographs po ss ible  w it h passive sounding techni ques
or films , correct identification hovered hut with d i f f e r e n t  a c c eu r a c i e s  and sen-
around 86% when the format was unchanged. sitivities , the major l idar contrihutiomi
Chan ge the format and correct identifi- being high altitude definition in the
cation dropped to about 5 0 % .  I n so fa r  p r o f i l e s .  The experiments in the second
mis one can generalize from these data category include sea wave multitude dis-
to the real world , the message is: A tribution , altimetry of t he  ear t lu ’ s
crime is committed by live people , so surface , and gravitational experiments
whenever possible use a lineup with in connec tion with sub-satellites.
live people , not pho togr aphs , as the  Thtese experiments are intrinsicall y in-
id entificatiom test. But a decision possible by p as s ive  methods  as the
to rely on the l ineup can create more measurement of a distance with hi gh ac-
problems than it solves. Who shoul d curacy by measuring the transit t ime
be in the lineups , what should they of photons is poss ib l e  on ly  by lidar
l ook l i ke , how many lineups to hav e techniques.
in the test , and the pos s ib i l i ty of The f i r st mi ss io n mode l env i saged
the p olice , unwittingly or otherwise , by ESA would investigate aerosols , clo eud s ,
bi asing the witness , ar e among the prob- sodium distribution , sea wave p rofiles ,
l ens tha t psychology ha s scarcel y touched and Spacelab altitude. In this instance
and  of whi ch t he law may be on ly s li ghtly the telescope would he rigid !> - fixed
aware. (Jack A. Adams) to a Spacelab pallet element amid the

laser electrical power limited to 1.0 kW .
Aerosols in the troposphere and strato-

_______________________________________ sp here would be investigated . In thers~~~ 
case of t r o p o sp h e r i c al  a e r o s o l s  i t  i s
c ouuu nuon to d i s c e r n  be tween fo em r typ e s—SCIENCES sea sa l t , c o n t i n e n t a l , m i n e r a l  dust ,
and b a c k g r o u n d .  The f i r s t , sea salt
aerosol , i s  prod emced aut  t h e  s i m m - l a c e ’ of

A F URO PE AN E.IDAR F A C I L I T Y  FOR SP AC EIA g o cea n s , and its concentrat ion is st r e a u um ~lv
d ependent on wind i- e’loc i tv . ‘ts l i f e -

The European Space Agency (ESA ) t i m e  is relativel >- short , since most
hams been i nv es t i gating the various as- of i t is t-enuo ved hr i-aimto eut or sedum e’nta u-
pec ts o f i ncorpora t ing a l idar  ( l ig ht tiom i ove r  t h e  oce’an mind it doer- not rt- .m c h
de tec t ion and rang ing) facility aboar d m u l t i t u d e s  hi gher than 3 km. Co nti n i -nt al
Spacelab since 1973. The lidar tech- mu e rosol ori g inate s p r i m a r i l y  from th e ’
nique consis ts basically of stimulating conversion of sulfu r dioxide , n t tr o geni c
a target by use of a relatively hig h- and organic compounds into part iculate
powered laser (1-S kW) and op tically matter . The gase s are of nat tura l and
observing the resulting effects via a anthropogenic ori g in (industrial proc-
receiving telescope and optical detectors. er -se s , volcanic a c t i v i t y , forest fires ,
A Phase A defini tion study was completed and burni ng general! > - ) , m u uu d  the re~ um ltiu-ug
in m id-1976 on a Spacelab-borne l idar aerosol u’~ cone-e ntrat e d jut the lower
i nvolving the scientific aspects of 5 .0 km of the atmosphere . Mineral d u st
such a facility and a technical de scrip- is am tu -pe ot aer os ol o r i g m n a t m n g  pri-
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mar  u l y  f rom thue  a r i d  :om ue s  of the  e a m r t h u  I t  i s  c u r r en t  lv hel ieved t h at t he  i cr -
such  ar - t r a m u s p o t - t a t i o m u  of dust from the t i cau l distributio m u of sod ium extends
S a h a r a  It e ser t  o v e r  thoemsands of kilo- o v e r  1 . 0  km amid t h a t  t h i s  l a y e r  i s
m e t e r s .  B a c k g r ou m i d  mm e r osol  o r i g i n a t e s  s t r a t i f i e d  in to  or 3 s u b - l a y e r s , tm i e
p r i t u c u p a u l l y  f r o m  nu i m uet - aul  dust  and con— e v o l u t i o n  of w h i c h u  as a f u u i c t i o n  of t i m e
t m n e u i t a l  ae roso l , mu n d con s i s t s  of  v er y  is stromigly u-elated to the  d y mua mn ic
f u u u e  m a t e r i a l  r e m a i n u m . g  a f t e t -  thu e f i l -  h ch a v i o r  of t he  au tmos p hue re , St ud i es
t e ’iin g processes of . lo e z d s  am -m d r a i n o u t  of  h i s  l ay e r i n g  could  r e s u l t  in a good
and is the ma i mu aou-osol in the upper deal of geop hysical information includ-
t r o p o s p h e r e .  I t  is  m u m u t  i c i p at e d  that hug i t s g lobal  v a r i a t  ion auud o r i g i t u .
l i d m m r r e t e u r n s  wo eu l d  he  c o r r e l a u t e d  w i t h  Simi liar mn cmusu remen ts would he extended

Ci tm . m e a s e u r e m e u u t s  (g ro u und  ba sed t umid t o  o t h e r  m e t a l s  amid a l k a li s  i n c l u d i n g
m u m  rborne) at different angular p o i n t s  th u ose  i nj e c t e d  in to  thue  a tnuosp here  as
for mu better d istiutctiomu between dif - t rmu ce rs of various physical processes.
f e r e m u t  aerosol  r e g i m e s  of l a m u r t  i d e  S i  :c , Thi e use of a l a u s e r  as an alt imneter
numbe r densit y , and optical properties . iuustead of microwaves (radar) offers
St r a u t o s p he r ic aue roso l  is thoug hut  to ve ry  hui g lu spatial reso lu t  ion even at
he formed by the oxid m ution of SO, au id thue  g r e a t e s t  r anges .  As the  oceamu mean
S~~~. The transport of SO, iu i to the l evel represen ts mu good a p p r o x i m a t i o n
stratosp here is caused either by upward of an equi potential surface , la ser
d iffusion of troposp heric SO, or by altimetry of the Spacelab over the ocean
injection by volcanic evemits of SO, is mu simple hut effective manner in whuich
mind H,S which is oxidized to SO ,. The to map the geoid directl y. In part icu-
chemical lifetime of SO, i u  t he  s t r a t o -  l a r , it will per mit strai ghtforward
sphere is on the order of 3 y e a r s , a measurement of t he  r e l a t i v e ly  sho r t  wauve ’-
lifetime which explains the time con- l eu igth gravit y ami oma lies th at mire known
— tm u n t of concentration decrease in per- or suspected to occeur. A better emnder-
u o d s  of low volcanic activit . Thuis standing of th e geoid is also important
t ime c o n s t a n t  and t h e  t r a n s p o r t  mech-  fo r  a b e t t e r  comprehu em u s ion of the dvnam n i .r-
an i sm of stratosp heric aerosol would of tlue lith i o spher e au l omu g the ocean
b e determined by lidar techni ques , ridges and in the contimuental marg ins.

The l idar would he used to g ive The lidar system is also designed
the topside hei ght of clouds th at is to utilize the bi g ht spatial res o lutiom
of interest in better emnderstan ding of of the laser without any re quiremem u t
atmosp heric circulation and cloud motiou t for vertical stabilization to determine
e speciall y for the cloud duster systems the profile of the sea surface w u t h  an
in th e trop ics. In the case of thin accuracy of greater than 0 .5 m. The
cloud s , it w i l l  be possible to measure sea topograph y (cl i f f e ren c e ’  be tween  t h e
their lower boundaries and optical mean sea l evel amid t h e  instant a neous
depth, Mo r eover , l idar is abl e to de- sea level) can he d ivided into three
tect opticall y very thin cirrus clouds parts: The static or qua s i-sta t i o u ua m t -u
that otherwise woculd be invisible , phenomena ori ginating in g e o s t r o p hi c
Since the backscattered cloud si gnals currents (maximum height 2 m , width -~ kmmu l ,
a r e  h i g h , i t  is poss ib le  to spread the and the d i f f e r e n c e  itt s a l um u ity effects ;
l a s e r  b eam w i t h  a cy l i n d r i c a l  lens in t i d e  e f f e c t s  in open oceans ( h e i g h t
a d i r e c t i o n  p e r p e n d i c u l a r  to the  o r b i t  0,5 m , per iod l~ hi); ane l s h eir t  p e r i o d
of the spacelab and thereby via the phenomena such as wind waves , swells ,
proper  d e t e c t o r  s y s t e m  to provide a amid t sunamis. For the first two situa-
three-dimensional map of the cloud top- tions , the lidar technique alone will
s ide, provide global coverage of the permanent

The v e r t i c a l  and h o r i z o n t a l  ellS- s t a t e  of the ocean s u r f a c e  and , fo r
t r i b u t  ion of mesospher ic  a l k a l i s  mind thu c t h i r d , it will complement other techu-
metals can be studied by l idar , whereas niqeu cs suchu mis active and passive micro-
paussive techniques provide only total wave techn i ques eusing synthetic aperture
content. Measurements of these species radmu r , scatterom eters , uu n el radiometers.
w i l l  assist in understanding their or- In  a d d i t i o n , t h e  l a se r  method has the
i g in and provide accesses to mmtmo spheric unieleue capability of detecting single
parameters when used as tracers of thi e events such as solitary waves.
t h e r m a l  or dynamic  behavior  of thu e a t -  The second m i s s i o n  model incleudes
mosphe re. In the first mission model investi ga tions with high vertical resolu-
the  d e n s i t y  and v e r t i c a l  d i s t r i h e u t i o n  t i o n  of the  ozone d i s t r i b u t i o n  in the
of the soditunu layer will he observed, stratosphere; of the concentration of
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r n i m w u- eo n s t  u t u e n t -  of  t he  s t r a t o s p h e r e  For  s p a c e — b o r n e  1 idar  app l  ic a u t i ons ,
amid t r o p o s p h er e ;  of  p l a s m a  tu t ud t u e e u t r m i l t h e  i S A  s t u d i e s  hi muv e sho wu u t h u a t  at C am s~~e —
d v n m i m i c s  b e t w e e n  t h u e  h~ and F I a v e r s  gra u  im u ( l) au I I  — K i  rkbu mi u n ) cotu f i geu r aut  i on  f o r
w i t h  an em n ph mu s i  rm ott u n d e  r s t a u n d  i tu g  p1 as — the t e l  es c oh a e ’  i s mos t  m i t t  rae t j ye h ecmu e u s  e

i r r e gu l  a u- i t  I es t h a t  p roduce  r a d i o  of  t h e  u e l  mu t ive l v  low m ui umhe r of min e  i l l  a r v
e hit i i  hut ions  ; of  t e m p e r a t e u r e  p r o f i  1 e m-a op t  ic .u I s i m m - f a c e s , I ow sem i s i t  h-i  ty to

b e t w e e n  80 amid 100 km;  and of  t h e  h e -  t hermm t I d i s t o r t  i o n s , ‘ a u s i  er i t u t e g r a t  i oti
h a v i o r  of  a t m o s p h er i c  w i n d s , of  e x p e r im e n t a l  p a c k a g e s , mu tud hecm ae u se

Miss ion model 3 c a l  i s  f o r  t h e  au s e  t h e  cen t e r  of g r m u v i  tv cmum i be c l o s e  to
of  t h e  I i d a r  to  r aunge  s i m e u l t m u t u e o i u s  lv t h e  mo u mm u t I ng m ix i s . The pr  i m m u r v  m i r r o r
.ut  .u number o f  e- u r t h  s i  tes m a t e r i a l  i:ed m ay  he  e i t h e r  1 i g h u t e n e d  :e rodur  ( 5 0 %
1w u e ’t r o  r e f l e c t o r s .  T h i s  e x p e r i m e n t  I ig h t e u u i n g  f a c t o r )  or of  II .! .1 . c e i u u s t r i u c -
is i l l  p e r m i t  t h e  l o c m u t i o n  o f  cube cot - - t i o n  w i t h  am f t u t um be r  of 2 and mm s e u r f a c e ’
t a c t s  w i t h  r e s p e c t  to  each  o t h e r  w i t h  t o l e r a n c e  c o m p a t i b l e  w i t h  d i f f r a c t  ion
ma fe a ~ cent  m e t e r s  aucc ur acv . The r e s e u l t s  I i m i t e d  ope r a i t ion mi t l 0 .P ; :m.  The see-
o i~ t h e  me au s iu r enu e n t s  w i l l  he o f  i n t e r e s t  ou t e l a r  m i r r o r  w ou l d  be ~l r i v e t i  a u l o t u g
lo u - g t ’od vn m m m i  c a l  s t u d i o s  such  at s u-c I a — t hue op t  i cal  ax  i s t o  eo m pe mus ;u t o for  i n  —

a y e  plate not h’uus miut el f a u l t  creep ing. f t  i g ht  t h er m a l  c t e fo e— eus ing. For t h e
lt e p e m u d i n g  on t h e  Sp ace’lab m u l t i t u u d e , t e l e s cope s t r u c t e u r o  t h r e e  op t  i o t u s  h a v e

4 oth er m e a s u r e m e n t s  such  mis g e o d e t i c  b een  c o n s i d e r ed :  aa uu I m u v a u r  t ith e s h u e l l
I u nk u uig of more  d i s t a n t  rm t a u t  i outs w i l l  w i thu  a Inn iu uuum t i u u g s ;  mu tt mm l  um in e um t i t h e
m l  so h e  i m n d e r t a k e’ u .  s h e l l  w i t h  T nva u r see on dmi rv  m i r r o r m e t e r -

The four thu un i - r m  ion is in th at’ n mm — i mug rods ; m i n d  mm c mu u-ho ru t~ ihet - re’ in fouce ’d
lu r e ’ 0 f J fo I lot,— on to tbt e’ first thre e p1 mi st i c s h e l l  - The cho cc ’ c~f s t rue tau t - c

u t u d  us o e m l d  p r o b a b l y  be’ implemeuu t e’d in w i l l  he nu aude i n  ti - m e’ final des i gn stud’- .
.u — c c  omud — gene u m i t a out Sp au c  el t u b — b o r n e  1 i .hu r The rnuaa l de~ I gu t  inc  I eud e s  m u c onup l ot o l  y
r- v s t  e’m . Th e’ aLu i a’ u oh 

-~ e’c t i r e -  of  t h i s  i n s i u l  muted cotucept its hug mmml t i 1 m i v e t -  itt -

r m s  I eta t~ on I .1 he to .te tee t mu tid meat sure - cut mi t ton . Aper t tire’ do~~m rm  arc enip l oveci
a w ide - ra im u ge’ of mino r coutstjtue’fl tr : in to m m m i  :~‘ c o n u t m a n u i t u m u t  i on  1w p m u t t  i d es

h u t ’ ~ t m a t  osphere .u mmd t roposp huere ems i mug whemu mu ot itt opera t lou r .
a re -t ro — ae fl ec t or s e u h— s ate ’ lli t e mut mu The tu -~uuu -oru itti uu g sv~~tem consists

d i  t mince o t l ’ e t - h - m a m p r m  3(100 km from the ’ 1’ m is  i c m u l l  v of a 1 m m r:e’ r ma mu d the’ ~ippropu - i aut C
act- I uh a ’ t b a i t  t h e  g r m u  i tu g m u !  t i t umele  t a-ansm itt juts o I’t i cr - . To dOve’ r t h e tot al

1 0 —  Si ’ k i t  m t ’~ v a’ the earth ’ s seur fauc e . us ut -~~l eng t  hi r a umi go  i t  u s  ne’ce-mr -a r \- to
— e c o n d  o bj e c t i v e ’ o f  t h t i~ m i ~~r - i o t t  i s  u u r - e  t w o  t r m i t i s n m i s r - i o u u  o p t i c a l ! sv s t e ’nu s .

he ch e t e r m  i m u a t  iomu of ga~m v i t au t i on m u I f i e l ~I The’ f i r s t  is am com u (octal mi i-reu svs tent
h a  u - m o n t e~5 , These  mcmi surenuent s a. i l l  p roy a d  I ng wave 1 em u g thu  cove’ 1_ ma ga ’ fr o n u  0 . 2
h e ’ ec a n ,hi uc t ed  h i- ~~t u t  t a b l e  t r a c k  i tu g anu~I to I . Oe a m , w h i l e  t hue ’ se co nd  i s mu l o u t s

m u ag u mug ~a f  s t u b —  a t e ’ 11 i tes  ~‘r b y a t w imu r- u - s  tern prey i ~l i tug c o c e  m m u g d ’ itt t hu e’ I R rau t uge ’
p u of’ t~~ met hod • t’ 1 1 . Ob to  1( ~ C’ — Tb 0 Op t  i cam I di mmmi ’ ta’ r

The 1 idma r fa e  i l i t  v I r- t o  I’ e’ des i g t u e d  i s about  300 mm • The 1’ u rm Ic l u  set- support
o - e r a  at c~ rb i t  hug on umiat ut - S j a~m c -el uh ’ ( m c i i  u tv c omts t St S 0 t mu canist er tut u

n i  u on~ w u thu d u ( f t - r e n t  s e’ u ent it - ic a ins (a. it hu opt a c -i l a~ mndot. mattel c~ onuiec to m - S
. u i u d  u b e i n g  i c h u t - t e d by mu c conun uoe la t  ion  i i i  opt u cm u l p lait fo rm , man mu I i gnun e’mu t ~lce- i ce ,
ca t .u v a r  a c t  v o f  1 mm ~~er st u nti l u and c~ or - - .m t hierm a 1 coti t t o t sea!’ r-v St  Cni , mu laser

a - -p ond m tug .1 e t C e~ a ’ t~ -m a- s ten s . The’ (‘mis i e i - t .m utaigemen t am mad c era t r.’ 1 sy S tem • tumid
ml t t v  w o u l d  th ats 0 f t e ’ u b o t h  f l e x  u— safetu- euugi nee ’r it u~ eonuj ’outottts

hi l i t v  and g rew- t h p o t  emi t  u m i t  . l h te muu j ~‘r l b  ~‘ I ’ I u u s  e’ i~ ~lt -s a gut  s t  ulge ’ f o r  t h e
u . - . l a u u r e m e f l t - - pl ai c e.! on t h e  sy s t e m  ~n— Sp a c e l a u b  I a dmi t- s v r - t a -m a s  u i- r - u u t l v  tutu -
- (mmdc: -‘ tel e seo p e in the I .0—mn— el i mu . clerwm u v mat  iS-\ m u u u d  as i l l  pr ey i a le ’ seu lu su st  emma
c I a - - c  u- e’sp o n sav c  t a ’  w a v e l e n g t h s  over  ale’ s i g u u s , S v S t e’fli - p e ’c u t i c m u t i c u n - ’ , ami d cos t
t h e  m a nge of  t~~, _ ’ t o  1 1 1 .1, a u n , d i f f r a ~~- p r o p o s a u l s  feir  m u f a c i l i t y  concep t  d e s i g n e d

io n l i m i t e d  ~u t  lO .t’ u r n , and c o m p a t ib l e  t o  meet t u e  agree d set of  miss ion models
w i t h  a f i e l d  of  v i e w  over  t he  range  and sc iem it  i f i c  o b j e c t  i ves .  W h e t h er
ca t lO ’ to 10~~ r mu ~t i a m t s ;  l a s e r  support  or  m u ot t he  s y s t e m  become s a f u l l y  ap-
sub-systems capable ’ of accommodating proved ESA program i s  still euncertain
dye , Nd -Yag , ruhi- and gas lasers  w i t h  a t  t h i s  w r i t i n g .  ( Robert  W . Rostron)
I nput powers up to  .~.O kW;  and de t ec to r
suppor t sub-systems which can accommodate
a vari e ty of detector packages of up
to 50 kg and provide standard detector!
tele scope Inter face s .
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~~EWS & NOTES e~~~~ eS
t
~~~~:t a ~~~, the t s t ’  served

lobster li mu r is t e n t u e  , r oast  deuc k au c a t -

v mudo s , ta u m u otu s c huarn pmugne s , ash it o amid
n i l  NOi t l I. P R I S I  N r A T I O N s  re d  w i n e s . A m m m r e b t  clown t h e  same s t a i r —

Wa~ hr I nd i t- i d u a l  s h o l d  im u g l a r g e  t r m u v s
The me el im a h a r e  m u re a a dv r epou - t ed  f i l l  Ccl w i t h  i c e  c r e a m  ami d pe t  i t s  f o u r s

c’Iu the l~~~S N o b e l  l a m iu r e :a t e s .  Jus t l i s t —  as- m i s  f o l l o w e d  hr co f f e e ’  sen  ide ’ and I i —
em ug  t h e i r  nmuunes m u n cl d i s c  i p l  in e ’s woeu l cl qu e u r s . l ) u r i m u g  th ue ’ b a n q u e t  t h e m - er as- mi s
he  re’al u a u d a u n t  . W hu :u t u s  m i ot  r e p o r t e d  O tt .u m u s i c m m l p r o g r a m , se l e c t  io t us alga It i rep-
too w - a d ” I v , e’x - . ept u u t  Sa .ed emu , i s  a n r e ’ sem ut  im a g thue ’  c l i f f e r e t u t  t aa ck gr o u m u d s  a a t
u c c o u n r of  t h e ’ a c t u a l  c e r e m o n i e s  and thu e’ rec i p ient s . Th e r e w a s  a l so  si uu g i u u g
b mana i t t t’ t . From ahomu t ~ pm on i n  S t o c k —  hr t h e  S t o c k h o l m  Ch u or mu i ~oc I ct -. • At
ho In on 10 Dece m~ her - -- t h e  m u n t u i v e r s a r y  t but ’ end of t h e’ b a n q u e t  d inmu e r  , each
a’t  t h e dt ’ma t h a ’ • Al f r e d  Na ai a e! -— l m a d a c s  o f  thu e Lm u u uu - e’m it es gmat - c’ ma i -er ~ shuor t  spe - e ch i
a n  r e ’-a ~a l en d e nt  e v e n i m i g  gowns and g e n t l e -  t h a t  as m i s  q u i t e  pe r t  i nent  to the  oce ma r - i o m t .
men in white tie tiflel t a i l s  begin t h e i r  Thucre was a l s o  m an address  to  the  Laure ’-
p e r e g r i n a t i o n s  to  t h e  C on c e r t  House f rom m u t e s  by t h e  I’ u -e s icl ent  of t he  s t u d e n t
v a r a o u u s  po i n t s  of th i e c i  t i . There , ha o~lv of t h u c  t l n i v e r s i t v  of  S t o c k b u o l m ,
promp tly m it 4 a 30 pm , t h e  “ sol  emn f e ’  - a.-h t i c h u  w a s  th uo u t  a m t s w c r e d  h ay I m a u r e a t e
t ava i” of t h e’ N o b e l  F o u n d a t i o n  beg ins . I t a u n i e l  N aa t himu m i s . A l l  t l u is was  fo l lo w - e e l
\c compta n led h ay t r u m p e t  f a n  fau re • K i mug hr b aa 11 room el mi tuc i tug in t hue Go! d Room
Carl Gustav and Quee n Si It -i a , aaccomp m auui ed a ’f t h u e  C i t y  hl m i l I
hr  other members  o f  t h e  Rovau l h a ma m i l v  At tbt e risk of repetition for thu e
mind th e Lau rem utes , take th eir se’m u t s remu elet- , w e l i s t  algal  I t t , i n  thu e  o rder
on t h e  p l a t f o r m . Then , b e f o r e  e a chu of pre sentmi t lout , thu e recipients and
of t h e  r e c i p i e n t s  i s  awarded  t h e  Pra:e , bri ef citations : Physics: Profess or
-u musac mm l sel e’dt ion  i s  o f f e r e d  hr t h e  P e t e r  L. K m u p i t : a  (U SSR)  fo r  h u i s  b a s i c
‘~t o c kh c l m  P h i t h a r m o a u u c  O r c h t ’ — t r m a  t h a t  i n v e n t  ions and d i sc o v e r i e s  in t h e  a r ea
correlate s w i th u t h e  e th i u t i c  i t s  a’r nat ion- of  1 o w — t e ’m p c r a t u r e  p h y s i c s ;  Dr. Arno
m i i i  t r of  thae rec i p m  emi t . For ex manap l e , A . Pe nt  ias  ( ( I S) and Pu- . R ober t  W . Wi I sott
t h e  s e l e c t i o n  b e f o r e  t h e  p r e s e n t a t i o n  (I ( S)  f o r  t h e i r  d i s c o v e r y  of c o s m i c  mi cu - o-
t e a  l s a a a a c B. S i n g e r  f o r  1 i t e r a u t u r e  was  wave  ha ckgr oe imud rmudi ma t i on ;  C h e m i s t r y :
t h e  I n t e r m e z z o  f rom “Journey  t o  A m e r i c a ” lit- . Pe te r  Mi t chu e l  1 ( U K )  for  h i s  con tr  ib tu-
hi- Hi iding Rosenberg anal the Overture’ t ion to t h e’ e um ud er s t a und i mig of h i o l o g i c m a l
t o  “Of Thee I Sing ” b y ~eorge G e r s h w i n  ene rgy  t r a n s f e r  t h r o u g h  the  f o r m e u l a t i o t i
was played before the presentation of of thue chuemiosmotic theory ; Physiolog y
the Pri ze imu  V e o n o r n i e  Sc i en u c e s  t o  H e r b e r t  or  M e d i c  hue: P r o f e s s o u -  Weru i em - Arher
A. Simon. The Overture to “Russian (Switzea-lamud) , P r o f e s s o r  D a n i e l  Nat hi mumus
and Luclm i Il a” hr Nich mu i I GI iu t k ma p receded  ( I t s )  aund P r o f e s so r  l i a m i l  tout  0. Smithu
the present a tiom u of the Pri ze in P h y s i c s  (US )  f o r  thie  d i s c o v e r y  of r e s t r i c t i o n
to Peter 1 . Kap i t :a . On the’ s t a g e ’  icr-- emt: vmes and their appi icuation to prob-
tooned w i t h  f lowers , after a speech lens of moleccular genetics ; literature:
by a member of the Sweelish Academ r of Isaac Ba ushevi s Singer (US)  for his mm -
S c i e n c e s  h i g h l i g h t i n g  t h e  c o n t r i b u t i o n s  passioned narrati i- e art , wh ich , wit h
of  the recipient , the King makes the roots in  a P o l i s h - J e w i s h  c u l t u r a l  tr a d i -
presentation. -\s is t racl i t i o n a l  , the  t io mi , h r i m u g s  u n i v e r s a l  h eunuan cone l i t ions
speech in each cm u s e is given in Swedish , t o life ; Economic Sciences: Professor
hut Eng lish translations were readily h erbert A. Simon (US) for his pioneeri n g
a va i l a b l e  on entering the auditorium. researc hu into the decision-making proc-

A t the end of the p resentati on ess within economic organi zations.
cere mon i es , the Concert hIous e~ audienc e (Herber t Solomon)
filed out into hems es wm ait i n g  to take
th em to the b a n q u e t aat  the C i t y  Hall. FEC “RESEARCH ”
Th e re , app r o x i m a t el y 1200 guests foun d
their sea ts in the beautifully d ecorated Recent issues of FSX have included
B lu e Room . Once again to trumpet fan- articles on various - R~ Il topics supported
fare , t he K i n g and Qu een of Sweden , men - by the Ecuropean Conamu nitu- , e.g ., Ros t ron
hers of the Royal Famil y , and the t acare- “The European Joint Research Centre—
mi tes mind their families paraded down ISPRA Establishment ” ~SN 32-2: 44 , and
the magnif icent stairway to their ap- Bernstein “Materials Problems at the
pointed se at s at the m aimt t a u b l e located Jo in t Research Centre ” ~‘SN 32 - 11: 3 75 .
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In  t h i s  c o n n e c t i o n , i t  is  p e r t i n e n t  to d i s c i p l i n a r y  Resea rch  C e n t r e ) ;  Geel , Bel-
r e f e r r e a d e r s  to a rece t u t p u b l i c a t i o n  g ium ( C e n t r a l  Bureau  for  Nuc lea r  M e a s u r e -
hi- G u n t e r  S c h u s t e r , D i r e c t o r  G e n e r a l  m e n t s ) ;  K a r i s r u h e , FR G (Transuranium In -
for  Resea rch  Sc ience ~ E d u c a t i o n  of the  s t i t u t e ) ;  and P e t t e n , the  N e t h e r l a n d s
C o m m i s s i o n of t he  European  C o m i u t u n i t i e s  ( H i gh - t e m p e r a t u r e  Reac to r  and H i g h -
Brussels , en titled “European Community temperature ~‘atcri a is). Secwidiv , Re-
Policy in the Field of Science h~ Tech- search under contract conducted b~- labo-
n o l o g y ” w h i c h  ap p e ar ed  i n  ~‘:!~~m t’~ ur ratorics in the member coun t r i e s  and
New Se r i e s  ~ (1 ) , 19 8; usually funded on a 50/50 basis be t wee n

Schuster identifies the function thi e EE C and t h e  nation. The third form
of t h e  C o m m u n i ty  S~~T p o l i cy  as three- is Research programmed and coordinated
fold: at the Commun i ty level but financed and

“1 . As a forward-lookin g sectoral carried under the responsibility of the
policy, it should seek to pro~rress individua l nations.
towards more integration. It is Presenting the ongoing program in
to be hoped that joint projects and some detail , Schuster also discusses
programmes will provide man impetus difficulties associated with the estab-
towards greater cooperation he- lishuuuent of an EEC S~T polic y , the role
tween governments , research centres , of the Community ’s advisory groups (CERD
universities , and industry as well (European R~ D Corumittee) and CREST (S~ T
as reducing national research con- Research Committee)), and longer ter”’
ducted in isolation . priorities. Current funding of the JRC ’s
“ 2 .  By mobili zing Community po- Community Research is approximatel y
t e n t i a l  and hr c o o r d i n a t i o n  e f -  sha red  e q u a l ly  between nuclear and fbi - -

f o r t s  and o b j e c t i v e s , t h e  e f f i c i e n c y  n u c l e a r  top i c s .
of European  research  shoul d be i n -  Of particular note are statements
creased .  The g r o w i n g  economic  and that “The research action programmes
political ties and mutual dependence of the European Community are essentiall y
of Member S ta tes  cal l  for  a new ap- o r i e n t a t e d  ( s i c )  tot-a a ’-d s p e c i f i c  ob-
proach to joint research policy . jectives mind tasks (applied research).
In c e r t a i n  cases  the  individual Links with u p~~ c’ research are estab lishucd
Member S t a t e s  are  no longer able throug h cooperation with the European
to deal with problems alone: for Science Foundation ,.. .“ The selection
example , in the area of energy of objectives and tasks is discussed
research. in some depth. (A.W. Pryce)
“3. Finally, it should think ahead
for  the  w h o l e  of the  European Corn-
m u n i t y  and iden t i fy and a n a l y z e  ONRL NEWS
prob lem areas  in w h i c h  b o t t l e n e c k s
or potential hazards may a r i s e .  I t  In l a t e  December and e a r ly  January
should open up new options and de- we welcomed aboard four new Liaison
fine and initiate research and Scientists. Dr. Wayne V. Burt , Profes-
development programmes to produce the sor of Oceanograph y and Associate Dean
r e s u l t s  necessa ry  for  the future of of Research , Oregon State Univ., Cor-
the Commun ity. ” vallis; Dr. Irwin M. Freund l i ch , Pro -

He no tes as a “breakthroug h” the final fessor of Radiology , College of Medicine ,
app rova l  in January 1974 by the Euro- Univ. of Arizona , Tucson ; Dr. Richard S.
pean Community ’s Council of Ministers Hughes from the Nava l Surface Weapons
of the development by the Commission of Center , China Lake , CA , who will be
a Community S~T policy as opening up new covering Lasers and Optical Physics;
p r o s p e c t s  for an ove ra l l  policy. Prior and Dr. Robert Machol , Professor of Sys-
to t h i s  t i m e  the  Communi ty ’ s research  tems , Graduate  School of Management ,
a c t i v i t i e s  had been l i m i t e d  to the  f i e l d s  Northwestern Univ., Evanston , IL , who
of a t o m i c  energy (EURATOM) and coal I~ w i l l  report  on O p e r a t i o n s  R e s e a r c h .  We
steel (CECA). hope that they will enjoy t h e i r  tour  of

Outlining objectives , activities duty with ONRL.
and c r i t e r i a  for Commun i ty research , he
proceed s to identify the forms of pro-
gram a v a i l a b l e  to the  EEC for  i t s  re-  THE QUEEN’S NEW YEAR HONO URS LIST
search a c t i v i t y .  F i r s t , t he re  is Coin-
m u n i t y  Resea rc h ca r r i ed  out by the  Jo in t  Not many p ro f e s so r s  in science and
Re search Cen t re : Ispra , Ita1~- (Multi- t echno logy  were named in the  1979 New

Year  Honours , the  preponderance go ing
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to local workers and people in enter- OBITUARY
tainment and sports. Of the six Life
Peer s, however , two are heads of un i-  Prof .  Al exander John Haddow , CMG ,
versities and one lately in NATO : FRS , FRSE , Administrative Dean , Fac ul ty
Sir Br ian Hil ton Flowers , Rector , Im- of Medicine , and Professor of Adminjs-
pen al College of Science and Technology , trative Medicine , Univ. of Glasgow , d ied
Univ. of London; Admual of the Fleet~~~~1 27 December 1978 at the age of 65. His
Peter John Hill-Norton RN , Former Ch ief basic training in zoology and medicine
of Defence Staff and lately Chairman , led to his appointment as a Medical Re-
Military Committee of NATO ; and Sir search Council junior research Fellow
Walter Laing Macdonald Perry , ViE~~ in tropical medicine , culminating inChance llor , The Open University . Named his appo intment as entomologist to the
Knight Bachelor (KB) were Alastair Yellow Fever Research Institute in
Robert Currie , Professor of Pathology, Entebbe , Uganda in 1942. He spent 23
Univ. of Edinburgh; Kenneth Mather , years in East Africa where he became an
Professor of Genetics , Univ. of BirThing international authority on virus dis-ham ; W illi am Drummond Macdon ald Pa ton , eases and their vectors. From 1950 toProfessor  of Ph armacology , Univ. of 1965 he was associated with the EastOxford;  and Joh n N icho las Walton , Pro- African Virus Research Institute , be-fes sor of Neu rology and Dean of Med ic in e, coming its Director in 1953. In 1965 ,Univ. of Newcastle upon Tyne. In the he returned to Glasgow first as a Senior
Civil List of the Order of the British Lecturer in Epidemiology, than as Di-Emp ire , named Commander (CBE) wer e rector of the Cancer Reg istration Bureau
Prof . A. Ash-umore , Director of the Sci- of the West of Scotland Hospital Region .ence Research Counc il’ s Daresbury Labo- In 1970 he was appointed Administrative
ratory ; H. Cartwri~ ht, Director of the Dean of the Faculty of Medicine , wh ich
Atomic Energy Estaolishment , Winfrith ; was combined with a Chair of Administra-and D. Rob ins on , Chairman of the Social tive Medicine the next year. The Royal
Scienc e Research Council. Society of Trop ical Med icine and Hyg iene

awarded him its Chalmers gold medal , and
he was elected a Fellow of the Royal
Society in 1972. He was made a Companion
of St. Michael and St. George (CMG) in
1959.

PERSONAL

Richard Maynard Case, Reader in
Physiólogy in the ~epartmeuit of Physi-
ology, Univ . of Newcastle upomu Tyne ,
has been promoted to the Chair of
Physiology at the Univ. of Manchester
from 1 October 1979 , in succession to
th e late Prof. J ,N. Mills.

Mr. Alan Dôujlás Martin, Personal
Reader at the Univ. of Durham, has been
promoted to a Personal Chair of Physics.

Eng ineering at the Univ. of Nottingham ,
Peter Stanley, Reader in Mechanical

has been appointed to a Chair of Me-
chan ical Eng ineer ing at the Univ. of
Manchester from 1 January 1979 in suc-
cession to Prof. Jack Diamond.

Mr. R,1.~ Whorlow Semiior Lecturer
in the Univ. of Surrey ’s Depar tmen t of
Phys ic s has received the f irs t annua l
award of the Britism Society of Rheology ,
in recognition of his outstanding ser~
vices to the Society.
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DNRL REPORTS I
C-8-78 EUROPEAN UNDERSEA BIOMEDICAL SOCIETY 4TH ANNUAL S C I E N T I F I C

MEETING by R.  Goad

The 4th Annual Scientific Meeting of the European Undersea
Biomedical Society was held in Luxembourg on the 12th and 13th —

of October 1978. This report summarizes the meeting which was
concerned with the Medical Aspects of Diving Accidents , and
reviews the 20 papers that were given. Presentations were
divided into topics relating to one of the four following
areas: 1) Unconsciousness of the Diver in the Water , 2)
Diagnosis of Decourpression Illnesses , 3) Treatment of De-
compress ion I l l n esse s, and 4) Coincidental Injury or Illness
Whi le  at Raised Environmental Pressure.

C- 12-78 PROGRESS IN CARDIOLOGY by J.C. LaRoque

An international conference of cardiolog ists gathered to
present  data and d iscuss  the present  s t a tus  of t h i n k i n g  ira
four ma jo r  areas of cardiology . In valvular heart disease ,
there  are numerous problems re la ted  to presence of a va lve  I a
the body. Mortality curves are hig h ly favo rab le , however ,
wh en compared with the natural history of unoperated valve
disease. Porcine heterografts are the  wave of t h e  future.
The echocardiogram has substantially advanced diagnosis in
thi s area , but it has many limitations which are still being
discovered . Congenital heart disease p a t i e n t s  are  in many
cases surviving into adult ages , presenting numerous new
problem s in management . Though anatomy may be corrected ,
physiology is not completely corrected. In coronary artery
disease the classic question persists: whether thrombosis
precedes or follows nyocardial infarction . Only 55% of a
recent post-mortem series showed thrombosis , implying some
other phys io log ic cause may underlie at least 45% of infarc-
t i ons .  Coronary spasm may occur in 100% of p a t i e n t s  w i t h
uns tab le  ang ina .  Large c l in ica l  t r i a l s  to l i m i t  i n f a r c t  s i z e
are being begun in human s, following the demonstration that
this is feasible in dogs , and that precordial mapping is a
reliable measure of infarct size in humans . Electrophysiologic
technique s have dramatically increased our understanding of
rhythm and conduction disturbances. The mechanism of pro-
ducing and sustaining an arrhythmia can be worked out exactly
in many pat ients with supra-ventricular tachycardia (SVT),
ven tr icu lar tachycardia  (VT) , and Wolff-Parkinson-White
(WPW) syndrome . Medical management of aui h ythmmu ias , however ,
sti ll esc apes a comple tely ra tiona l approach , in sp ite of
numerous new drugs available. Electrophysiologic precision
ha s also increased the opportunities for surgical treatment:
VT and SVT w i t h  concealed bypass t r ac t s  may now be somet imes
cured sur g ica l l y, as wel l  a s the WPW syndrome . Con ges ti ve
cardiomyopa thy has been discovered to be associated with hi gh
titres of coxsackie virus, Anti-viral therapy may be of thue
future. Obstruc tive cardiomyopathy has been shown to have an
abnormal but characteristic appearance on heart m uscle b i o p s y .
Sudden death remains the most important problem in this group ,
and h igh risk families have been identified.
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R— 9 — ’8 NATIONAL HEALTH SERVIC E AND M I L I T A R Y  MU I) !C I NE I N  ( R E A I  BR l I A  IN
by P . F . D .  Van Pe enen

This report describes sim i larities m umu d differemuces betwee uu
U S and B r i t i s h  m i l i t a r y  mn e d i c i n e , w i t h  e m p h u a s i s  on p r e v e n t i v e
medicine. B ritish National Health Service has  m u p p a r e u u t l v  had
remarkably little effect on the missiomu , org aua i zm ut io n , mitid
practice of military mn edic iu u e i n  thu e tim uit ed King dom. ‘Flu e
major problem for the British military medical services is
identical to that for the U S :  recruitment and rete l utio m u of
p h y s i c  i m m n s .

R- 1 t u — ~’8 SOME E L E C T R I C A L  A N D  E L E C T R O N I C S  E N G I N E E R I N G  ACT I V I V I E S  I N  T I l E
USSR by T.G. Berlincourt

This report covers visits mnade to scientific amid tct’huu u ic m u l
institutes in t h e USSR and to the Popov Society Cotugress dur-
i n g  1 2 - 2 8  May 1978.  I n s t i t u t e s  v i s  i t ed  were  t h e  K r e t u k e l  Cen-
tral Radio C l u b  (Moscow), Institute of Rad ioengimu eerin g and
Electronics of thu e Academy of Sciences (USSR), A . A .  B a i k o v
I n s t i t u t e  of M e t a l l u r g y  (Moscow ) , E n s t i t u t e  of  t h e  h ’ r o h l eumus
of  T r a n s f e r  f I n f o r m a t i o n  (Moscow ) , A l l - u n i o n  I l e c t r o t e c h u -
uu ica l Comumuunication s Institute by Correspondence  (Moscow) ,
Te1’i ’isio ti Center (Moscow), TV Tower , Moscow State Universit y ,
t l ly an o v  ( L e n i n )  E l e c t r o t e c h n ic a l  I n s t i t u t e  ( l e n i n g r a d) , amid
the Institute of Cybernetics (Kiev).

R - l l - 7  S FLAT PANEL DISPLAY TE CHNOLO GY IN E U R O P E  by D. C . Ru n m l er , J .
Si lva , A. Nedoluha , and h i .  W h i t t e d

Th is  report is the result of a sut -vey of Elat Panel Displa y
technologies in early 1978 . Countries visit ed imuc lu ude d thie
United Kingdom , France , auid ERG . Selected iuu dust u - ial amid
governmental researc h establishments were su rveyed  fo r  1e-
velopments in emissive (gas discharge , li ght e m i t t i n g  d i o d e ,
electroluminescence) and subtractive (liquid cu -y stal ; electro-
phore t ic , electrochromnics) display technolog ies. Si gmui f icant
new app lications of these flat panel technolog ies a r e  a l s o
identified.

R - 12 - 78 EUROPEAN D R E D G I N G — A  R E V I E W  OF THE STATE 01-’ TH E ART hr 1 .E .
Hoffman

The state-of-the-art of dredg ing in Europe is described . Thue
details are oui a three-month on-site investi gation in the
coun tr ies of Bel gium , the UK , France , Germma tuv , the Neth ue r lam u ds ,
and Scotland. Information was obtained durimug c o n f e r e m u c e s
involving more than 40 persons. Visited were two du-ed g iuug firm s ,
one ma n u f a c tu rer of dred g ing equ ipment , three tuniv e usities ,
six laboratories concerned with the hydraulics amid/or se~hi-jnentation in harbors , eight port authorities , am i d t h u r ee  mis-
cella neous federal agencies. New dredging technologv—iiuodi-
ficati~ ns to old dred g ing technolog y as w e l l  as dr ed ging
prac tices in selected European ports is discussed. The
fac ili t ies and capab i l i t ies of the hy draulic laahoratou ’ies
visited are described,


