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MATE A electron diffra ction) data , and finall yRI L discu ssed son ic n e w  s u r f a c e  s t r u c t u r e s
SCIENCES t h a t  a r e  n o w  u n d e r s t o o d .  

-1 a . -~t ion c h a n n e l l i n g  i n  w h i c h  one
looks for blocking by the s u i ’f ~~ce ions

S U R F A C E  SCI ENCE—l AR FROM SUP ERFIC IA l . say  h a v e a re s o l u t ion  of  0.1)2 A f o r  the
posi tions of surface ions. At l e a s t  &

The First E u r o p e a n  C o n f e r e n c e  on s t r u c t u r e s  have been anals’:ed using this
S u r t ’acc  S c i e n c e  was  a c t u a l ly  til e f i f t h  t e c h n i q u e .  L o w - e n e r g y  ion  s c a t t e r i n g
in  :1 s e r i e s  of  b i — a n n u a l  a f f a i r s  w h i c h  h a s  a r e s o l u t i on  of  a b o u t  0 , 5  A a r d  ~ i v e s
til e D u t c h  Vacuum S o c i e ty  b e g a n  in 19 T ’ i ) e a s y  a c c e s s  to  t h e  g r o s s  f e a t u r e s  of  sur-
u n d e r  t h e  t i t l e  of  t h e  “ S o l i d  V a c u u m  f a c e  g e o m e t r y .  He re  t oo , a t  l e a s t  1
In t e r f a c e  C o n f e r e n c e s . ” The change in s tr u c t u r e s  h a v e  been d e t e r m i n c d .
n a m e  f o l l o w s  t h e  g r o w t h  of  t h e  f i e l d  A n g u l a r - r e s o l v e d  u l t r a v i o l e t  p h o t o e m i s -
and t h e  d e s i r e  to  b r i n g  t o g e t h e r  E u r o - s i on  sp ec t r o s copy  t e n d s  to h e  ‘lo re  sen-
pean phy sicists , c h e m i s ts , and t e c h n o l -  s i t i ve  to  b o n d i n g  c o n f i g u r a t i o n s  t h a n
ogis ts working in i t under a common ban - to exact atomic positions—— a t least in
ncr . The large and  enthusiastic con- the present early stage of its develoi .-
f e r en c e  was h e l d  ea r l y  in June , 197 8, meat. V a n  Hove also mentioned NAI S (x-
at the Royal Trop ical Ins titute in r ay  absorption fine structure) leading
Ams terdam. The generous space and to the emission of Auger electrons from
g r a n d i o s e  sp lendor of the In~~t~~tute ’s the s u r f a c e  as ano th e r  new ~‘echnique .
en trance ball and of its large meeting The most important direct methods for
room came from earl icr imperial tradi- surface anal ysis are still LEED in 2 di-

- ..‘ tions. ior this conference they made mensions , g iving informa tion about sur-
p o s s i b l e  an e a sy  j u x t a p o s i t i o n  of l ee-  f ace  per l o d i c i t y,  and LEED in 3 dimen-
ture hall , social area in the entrance sions that prgvide atomic positions with
h a l l , and  pos ter sessions in surrounding 0.05 to 0.21)-A resolution. At least 80
ga l l e r i e s , c o r r i d o r s , and board rooms, structures have been determined in this

To hel p mix peop le 01 various dis- way .
cip lines , p a r a l l e l  s e s s i o n s we re e n t ir el y Les s  d i r e c t methods  used  to de ter -
a v o i d e d . Abou t 25 papers were riven m i n e  i n f o r m a t i o n  abou t  s u r f a c e  s t r u c t u r e s
o r a l ly , h a l f  b e i n g  i n v i t e d  r e v i e w s , i n c l u d e  infrared spectroscopy which pro -
The r e m a i n i n g  l’~S p a p e r s  we re a l l  g iven vide s vibrational frequencies that are
i n  v a r i o u s  p o s t e r  s e s s i o n s  d i s t r i b u ted r e l a t e d  to b o n d i n g  c o n f i g u r a t ions  a t
throughout til e week of the Conference, the surface. Electron loss spectroscopy
This was the most intensive use of pos ter is used in much the same way.
se ss ions  in  my e x p e r i e n c e , and i t seemed The theory of LEED has developed
to work w ell. For big conferences , pos- in several direc tions in response to
t er  s ess ions  a re  p r o b a b l y here to stay, evolving experimental techni ques. Hi ghe r
There was a w ell-printed book of enlarged electron energ ies are sometimes used and
abst ract s that ran to more than a kilo- reflection measurements are common.
r,in and w h i c h  was genui nely useful. At other times multip le sca ttering of

tcyo r:d this it is intended that the pro - electrons must be included . Overlave r
c c e d i n ~~s of the Conference w i l l  he pub - structures that are not commensurate w i t h
1 i s h e d  a s  a s p e c i a l  i s s u e  of  :7~~~~,: s- the subs trate produced theoretical dif-

i n  D e c emb e r  19’ S , f i c u lt i e s  hut  have now been  ove rcome .
AS o nt r ibu tors to 3~~’. h a v e  hinted Since a great deal of computer time may

f r o m  t i m e  i m m e m o r i a l , d e s c r i b i n g  a l a r g e  he consumed  in  a f u l l  I .E ED c a l c u l a t i o n ,
c o n i c  r c n c e  p r e s e n t s  spec  jul p r o b l e m s ,  s i m p l e r  and less accurate approaches

l i e  .i : r o a c h  I s h a l l  f o l  l ow  h e r e  is to h a v e  been  devised to hel p in prel iminary
sw:i’ia r :c sone of t l I ’  p r i n c i p a l  p a p e r s  s t r u c t u r e  s e a r c h e s .
an d  ‘H ’n i t  t e m p t  t o  d e s c r i b e  more  g e n-  A n u m b e r  o f  i n t e r e s t i n g  s u r f a c e

I l y t h e  p r e s e i t status of he field. structur es were mentioned by van love .
In the opening invi t c~l p a p e r , 10.3. Oxygen adsorbed on a N i (100) surface

van h ove (i nst i t u t e  for (‘rystal lograp hy si ts in a brid ge si te between two Ni
a n d  M i n e r a l o gy , u n i v e r s i t y  of Munich) atoms. Sulfur , h o w e v e r , goes i n t o  a
first reviewe d t h e  va rious I e ch n i q u e s  tetra position nestled between fou r
ava ilable for deter m ining surface Ni atoms. When 0 is deposited on Fe ,
- t r u e  t a r e S , t h e n  d e s c r i b e d  some of  t h e  art Fe a tom i s  p u l l e d  above t h e  n o r m a l
theoretical progress that h a s  r e c e n t l y l e v e l  so as to  f o r m  a s t r u c t u r e  t h a t
b e e n  s ide  a a n a l > ’: i n g  L E E D  ( l o w  energy looks like leO and may he the first step

3 2 2  
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i n  i s  d a t  i o n .  Fo r  t h e  - c! ’ !icoII d llc tor lowe d as a t i i ~c t i o f l  of t i m e . At  f i r s t
w o r l d  a i .  a n a l  v s  is o f  t h e  s u r  ‘ i c e  o f  a s i i~~le h y d r o g e n  ( m o n o h v d r i  J~ p h a s e
Si  c o u l d  be n e t  h e l p f u l .  T h i s  h a s  i s  f o r m e d  on Si , b u t  a t  l a r g e r  c o n c er t -
t u rn e d  o u t  t o  be s’ .~ t r ’ e’~~’l y d i  f f i c u lt  t r a t  ions  a t r v d r i  Je phase occu rs
s i n c e  t h e r e  a r e  : t i i p r e c ~~i b l e  l a t t i c e  d i s -  The p r o g r e s s  of  o x i d a t i o n  on N i ,
t o r t  i o n s  down to  t h e  fi ft Ii s u i t  ic  n- I ay  r . Co , Ti , ar i d  e’ S as s t u d i e d  by .•\ . B en —

h o w e v e r  t h e  Si (100 s u r f a c e  s t r u c t u r e  n i n g h ov en , C .  G an s c h o w , and  L.  W i e d m a n
is now b e l i e v e d  to  be k n o w n  f r o m  L E I i D .  ( U n i v .  of  M O n s t e r , l ’ R G ) .  They f o u n d
I t  c o n s i s t s  of  p a r a l l e l  rows  of  Si  at o m s  i t  u s e f u l  to be a b l e  to m e a s u r e  SIMS
t h a t  a r e  w e l l  -l cpa ra ti- d f r o n t  each  o t h e r , ( s e c o n d a ry  i o n  mass  s p e c t r o m e t ry )  , AF S
e a c h  row h a v i n g  p a i r s  of a t o m s  in  i t  A u g e r  e l e c t r o n  s p e c t r o s cep y )  and XP S
as  shown i n  t h e  f i g u r e .  I f  t h i s  p r o b l e m  (x - r a y  p h o t o e l e c t r o n  s p e c t r o s c o p y)

In  o r d e r  to  use  AE S w i t h o u t  h a v i n g
the measurement disturb the surface ,

o ~ ~ o o ~ 
t he c u r r e n ts w e r e  r e d u c e d  b y a f a c t o r

o ~ ~ ~ ~ 
of l O ~ and e l e c t r o n  c o u n t i n g  t e c h n i q u e s

o o o 0 0 o were  emp l o y e d .
0 0  0 0  0 0  As 0 i s  i n t roduced  on to Co , f o r  in-

s t a n c e , f o u r  s t a g e s  can be f o l l o w e d .
T h e r e  is f i r s t  a “p r e c u r s o r ” s t a g e  a t
low oxygen doses followed by submonolayer

has  f i n a l l y  been  s o l v e d , i t shre uld now 0 adsorption. Then comes surface oxida-
be p o s s i b l e  to  m a k e  p r o g r e s s  t o w a r d  un-  t i e r :  and f i n a l l y t h e  i n - d e p t h  g r o w t h  of

- 
- . d e rs t a n d i n g  t h e  surface structure of the oxidi :c- d layer. These steps can also

semiconductor systems involving GaAs . be ana ly :ed after oxidation by r e m o v i n g
A summary  of p r o g ress in  p ho tcemis- layers of the surface and determining

sion studies of surface band structures the character of the oxygen as a func-
was g iven by P.1 . E a s t m a n  (IB M , Y o r k town t ion of  dep th.
Hei ghts , NY ). Th is is a relativel y new In te rac t ions of  s imp le o rgan ic
te c h n i que showing grea t promise for the compounds with metal surfaces were re-
fu ture. Although ~tas discharge sources ported by various groups. J.C. Ber tolini
are  some t imes used  b e c au s e  of t h e i r  a n d  B.  I m e l i k  ( I n s t i t u t e  for  R e s e a r c h
c o n v e n i e n c e , the increasing number and on Catal y s i s , Villeurbanne , France)
ve rsatilit y of intense synchotron radia- studied the reaction of CO and H on a
lion sources tunable from 1-1 11 ,000 A Ni (111) surface . Using  hi gh r e s o l u t ion
makes them the ideal source. The excit- electron energy loss spectroscopy com-
ing l i ght penetrates 100 to 1000 A into bined with LEED , thermodesorption , Auger ,
the c rys tal su r f a c e  a n d  p r o d u c e s  p h o t o -  and w o r E  f u n c t i o n  c h a n g e  m e a s u r e m e n t s ,
e l e c t r o n s  w h i c h  may p e n e t r a t e  t h r o u g h  t h e y  c o n c l u d e d  t h a t  a p a r t i c u l a r  or ien-
t h e  s u r f a c e  a n d  b e  d e t y c t e d  f r o m  as f a r  t a t i o n  of a f o r m a t e  m o l e c u l e  was  f o r m e d
as 5 - 2 ( 1  A b e l o w  it. By use of r e t a r d i n g  a t  the s u r f a c e . I . E .  Denuth IBM , Y or k -
f i e l d s , the energy of the e l e c t r o n s  can t o w n  H e i g h t s , N Y )  s t u d i e d  the  r e a c t i o n
he  a n a l y z e d , and  b e  i s o  o f  l a r g e  a r e a  of e t h y l e n e  C2 U 4 )  on a Pt  (111) s u r f a c e
d e t e c t o r s  a n d  e l e c t r o n  i p t i c s  t h e  a n g le  u s i n g  a v a r i e ty  of t e c h n iqu e s .  lie b e -
of  e m i s s i o n  can  he i ’ t  en m es h . I r on  1 ieves  t h a t  a v i n y l  spec ies  ~CH 2~~CU()
t h e s e  d a t a  some p r o t i e r t i e s  of  t h e  d ee-  i s  f o r m e d .  T h i s  v j e w  i s  l s i ; i ; ’ o r t c d

i o n i c  band  s t  rue  t i n ’ of  the s u r f a c e  b y e v i d e n c e  t h a t  in the reaction one
c a n  be d e t e r m i n e d .  I n  a d d i t i o n  t i r e  a n g l e  h e . l i ’ o g c : i  a t o m  is r e m o v e d  f rom til e e t h i  -

o f  i n c i d e n c e  o f  t h e  e.\c i t i n g  l i g ht  m d  I L ue  0 ~ec u l e  and b o n d s  to  the  Pt
I n  s p o l l  r i  I on i~ i Ii i ~‘ s~ cc t t e the un face
c i s t a l  d i r e c t i o n s  c a n  c v a r i e d  t o  g ive  As n c t d e ar l i e r  n b c  Ci~ n f t ’r e n c e
:enis jdei ’~ I )  n ’~~~ie n’ m i c a  t o  I I x i h i  I s. organ i c a r s  id ir rangr ~ a no i’~’c’: of re-

Some ml t h e  1 n n c i c i i s  : r n , i m v ; e J  w i t h  vjc~ i ’ - ( t o : e s  n h . i  so: i i :  i c e 5 )  r e l a t e d
t h i s  t echn i q i l e  i r e  I sisie s t i r o f  t l~e -~~u (jel ls c I ~c i ence. V . 1~o1is e Univ. of
l a c e  0 r i A ~ . I n I: s cii  se i t i s  f o u n d  I i t o r i  , h e N t c r l i l n d  I l v i i  ew e  isI~~ i

t h a t  T h c  s i i r f . i _ ’ e As ur ns  : ‘ . . ‘. z  o u t  ( T i n !  is k n o w n  , i s i i  n i t ’  su ~ f a c e  c C n p e s i t  i I

‘r I ~ e r v t : ~ I i i i ) ~bc Ca i t e m s  n u .  i n C  ~ . i i . I v - l s  o f  a l l o y s  . alle y s  is -
i n .  ‘Ihe n- a ct ion s of i i  . i e , i  1~ t ieric f r ’ c i j u c r ~ t I~ ’ used as  c a v a i ~’sis i n.

u r n  ,i l i v e  I s o  h e c i ~ I n v e s t i i : a t .: . In  j I l i’ ! ! I L ~ . 5 1 1 ! (11 i g h  o c ’ a n - ’ g a s~~i u s C , i l l

t ue caisc i i  I I , co r l ’ - n t r : ’ i o n u s  i s  s m a l l  — i h e c t  i L  ‘ x i d , t m o n s , a unJ ~ li Jesa1~~1 u i
as ii 5 1 0 1 :  a l a n c e  e f f c c i  i l l  t e se  c x -  : a t l O F l  p~ s e e s .  Po l lee  u iviJc ~ r~ I ,

r i n )  S • O n  I h a :.  i i  sa b e -n ( o h  — t en ~ I i t  e t s 1 c l oops  . C r : ’  q, I “‘av ;’nI :
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ceed on isola ted sites and does n.ot de- is a field that is being explored with
peti5l strongly On t i r e  e l e c t r o n i c  s t r u c tu r e  v~ p o w e r f u l  t o o l s , it yields informa-
of the substrate alloys. I n  t h i s  ca se  t ion w i t h  grea t reluctance . The field
allo y ing simp l y c h a n g e s  t he c o n c e n t r a - has  onl y become widespread wi th the coin-
t ion of the active element. Thu s  group mercial development of ultra-hi gh vacuum
includes reac tions such as those in- systems . Along with that a wide range
v o l v i n g  CII , Oi l , and p r o b a b l y  NH. Group of experimen tal anal y s is me thods  h a v e
II r eactions need ensembles of several been developed to use on surfaces. How-
sites , and the element active for these ever , the  e x p e r i m e n tal r e su l ts gen e r a l l y
r e a c t i o n s  m u s t  he  a b l e  to f o r m  m u l t i ple need addi tional theoretical analysis.
boiid s i n  order - to allow tile reaction In the end , imag inative synthesis of a
t o  p r o c e e d  w i t h o u t  t h e  f o r m a t i o n  of  v a r i e t y  of i n f o r m a t i o n  appears  to be es-
h i g h l y  endo thermic radicals . I)ilu tion sencial for interpretation of a “new ”
effects in tills case are related to st -:ucture . Progress has been stead y but
tire size of the ensemble of active metal slow.
necessary ~or a reaction to proceed. Most simp le metal surface structures
Examples of Group II include ether forma- now seem to he known; in semiconductors ,
tion from alcohols , silicon is unusuall y complex hut may

A similar tutorial lecture , on the now he understood. In many cases the
elec tronic properties of the insulator- position of sing le a tom s , such a s 0 or
semiconductor interface , was g iven by S, adsorbed on a surface are known .
F . Koch (Technical University of Munich , The cutting edge of much of the research
Carching, FRG) . Tile problem here is seems to be to understand the next more
to produce an electricall y passive and comp lex processes , and as an examp le

• chemicall y stab le  in te r f a c e  so that A .M. Bradshaw (Fritz hlaber Institute ,
charge is mobile along the semiconductor Berlin , FRG) poin ted out that there
surface. This surface laye r transport were 20 papers at time Conference on the
is of fundamental importance in the subject of CO on surfaces. - So , simp le
integrated circuit technology that has adsorbed molecules are a major problem
produced the microelectronics revolution , including their position on orientation
The number of charged states at the relative to , and bonding to the surface.
interface must be less than l0 13/cm 2 . In the case of oxygen , the challenge
In a good Si-Si02 interface , less than is to follow the atom from its adsorp-
l1)9/ctn 2 has  been achieved , i.e., one tion on the surface throug h t i le f i r s t
state per 106 surface atoms, succeeding steps as it become s attaciled

The final talk on technical fields and then moves below the first layer
related to surface science was given of atoms in the beg innings of oxidation.
by M.P. Seah (National Physical Labo- A detailed analysis of the chemistry
ra tory , Tedding ton , U K ) ;  it was concerned and dynamics of the simplest organic
with surface science in metallurgy, molecules , such as C 2H4, a t t a c h e d  to
He pointed ou t the broad range of phe- simp le surfaces has jus t begun .
nomena in metals connected with segrega- The Conference succeeded in empha-
tion at surfaces , grain boundaries , sizing the point that there are many
and at interphase boundaries. In many important related fields in which sur-
cases a s imple correlation hel ps the face properties play a central role ,
metallurg ist to antici pate the effects, such as metallurgy, catal ytic chemistry ,
For instance , grain boundary segregation and semiconductor technology and that
in binary systems correlates inversel y these fields have to cope-with surfaces
w ith the solubi lity. In the case of even if the details of many processes
bonding between a metal and an insulator are not understood at a rigorous atomic
such as Al~ O3, the hig hest strength l evel. Surface science and its related
is found for cases with the lowest in- application areas are grop ing toward
terfacial free energy. It is evident each other , somewhat as two groups of
tilat many problems in metallurgy con- miners di gg ing an Al p ine tunnel from
nected with embrittlement , fati gue , different side s and hop ing to meet
bonding , and corrosion are connected in the middle. They may still be far
with changes at a surface and the ki- apart , but if each group listens care-
netics in metals that produce the fully it can sometime s faintl y hear
changes . the rumbles of progress being made by

An observer could not help coming the other. (Clifford C. Klick)
away from this Conference with the im-
pression that although surface science
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STUI)YlNG DEFECTS IN SOLIDS BY X-RA Y have been made. Thermal diffuse scat-
l)IPFRACTION tering also is seen in measurements

that are made on the wings of the
The memory of living man barely peak. To reduce this complication ,

encompasses the earliest application x-ray measurements are made at liquid
of x-ravs to solids. Since the helium temperatures where possible ,
time wi en Laue and the Braggs , father and then defect scatteri~ g can be seen
and son , sorted it all out , there at concentrations of 10- or even less
has been an enormous evolution of as compared with the concentrations
apparatus , technique , and theoretical of l0~~ needed for room temperature
method to reveal the structures of measurements , which have to be used
an increasing range of mate tials for the hydrogen in metals problem
now extending to complex organic to be discussed later . The experiment
and biological ones and even to involves measuring the wings of the
“amorphous ” solids . This effort , x-ray diffraction peak with and with-
though , has largely concentrated out defects present. The difference
on the overall structure of material in the measurements represents the
that is normally made as pure and diffuse scattering from the point de-
perfectl y crystalline as possible. fect. If 0 is the reci procal lattice

What I should like to describe vector of the Bragg peak and g is the
is the evolution over about the last deviation from that vector at which
six years of techni ques and theory a measurement is made , the scattered
that allow one to use x-rays to study intensity varies as 1/g 2 . In Peisi’s
the properties of defects in solids laboratory this scattering is measured
with much more detail than had previ- with a 6-kW rotating anode x-ray tube ,
ously been possible. One of the lead- a crystal monochromator to purif y the
ers in this development has been H. x-ray spectrum , and a scintillation
Peisl , Professor of Experimental Physics counter and electronics to measure
at the Ludwig-Maximilian-University the off-peak scattered intensity.
in Munich. On a visit with Peisi In some published results , counting
it became apparent that important rates as low as 2/mm have been re-
progress is being made in app lying ported.
these techniques both in insulating The scattered x-ray intensity due
soli4s and , more recently, on some to defects may not be the same on one
basic problems in metals , side of the Bragg peak as on the other.

Let me attempt to sketch the van - This asymmetry can be related to whether
ety of ways that x-ray scattering the defects expand or contract the
can give information on defects, lattice . In alkali halides , for in-
The oldest and best known is the stance , the asymmetry is found to vary
lattice expansion (or contraction) depending on whether interstitials
that accompanies the introduction or vacancies are the dominant defect.
of point defects. The fractional Information about the symmetry
change in lattice parameter (na/a) of the placement of defects in the
can be related to the vo lume of the lattice can also be obtained from this
defect if the concentration of defects diffuse scattering. A tetragonal
is known . Much of Peisi’ s early work defect in a cubic crystal strains the
was on color centers in alkali halides crystal in a different manner than
where many other techniques such as a cubic defect , even when an average
optical absorption and spin resonance over all possible defect orientations
analysis had identified centers , given is taken . Strain patterns have been
their atomic compositions , and could worked out theoreticall y for various
be used to measure concentrations. Be- combinations of lattice and defect
cause of the extensive information symmetry . In many cases there are
already available , these defects and lattice directions along which the
solids were ideal for the developnent defect should not introduce strain.
of the new x-ray techniques. Measurements of the diffuse x-ray scat-

In addition to chang ing slightly tering intensity can then be used to
the position of the Bragg diffraction look for characteristic strain patterns ,
peaks , defects introduce x-ray diffuse which , in turn , can be related back
scattering on the sides of the peak, to the symmetry of the defect in the
It is in the anal ysis of this scatter- crystal. Obviously, this information
ing that most of the recent advances hel ps to identif y the nature of the
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Ce l e e  t and i t s  I ,~c a t  ion in t he l i t  t c t . m a c h i n e . l i i i s w i l l  1 1  n• t cmi to ma i t -
\ i~ ab solute nIt - a i - u I’ e i i f t n ’ l  i f ’ t h e  ~e l i t —  se~i l n e - n i n ~s mt’ n u t - o r i e n t  s f u r t h e r  o f f

i-u lii:) l i l t i l l S  1 t V c a n  be IISCJ to g 1 V s  t hue B r ; i  , n ue ; u  k i LI ~ i ye ~ !~e u ~hi l l ) 1 in
t h e  t o t a l  t s j a . : t j c  d i p o i e  t , ul!-i ’l (1’ ) a b o u t  l i n t  d i ç : 1 : r ~~~’i , e r : n  of a t o m s  c l o s c u -
t o  r ’ t i r e  Ce l e e  t 5 - hi l t ’ Jr I I  I I~~t’ s i t I S r  - t O  n l e  s b -  I n C  t ~~ . SIt -n us m- r s  of t h 0  g r o u p
r u g  i n t e n s i t y  i s  p r s ’ 1 s u ’ t i r n n ~i I  t o  C E -  a r e  a l s o  hs€- g i u u u u i u r g t o  do s c : i t t e x ’ i n r g
is iere C is tire conct-ui t ra t is ir i of ‘ I t - b e t s .  e x j i e n s i ’ s n t s  on ,lt f~- ct s U sIng n o s i n r o n s .

he L it  t i C e  ‘a ranue t 01 e E l  l e e  (tli/:l i i o f b i  Ii- a g r e a t  d m a  I oi u i I u r nin at  ion
‘r o h i o r t i o n a l  t o  Cl’ . h h t - e  t w ’ i  l i t  L I S i l i ’ e iu:s ’ C s’ :sV S to he :iv:ii1 ~~i ’ it , Iron t h e  w i n g s
t n t  s conu b i n c  in a s i t u p it -  Is :i~ 1 . ’ a l l  w’ 0 ’~ i~ B r a g g  x — I Li >’ p e:i 5 , i c r  is 1 pcI l it  s

t h e  d e f e c t coi~c e n t i u t  io n s  t o  be o l t , n  n e d  u n I t  that t b c r  c ur iust Iris sI l l  iliCi l 1 i fl-
I romn S - r ay  n n e a s u  i eh ~ - at alone . I I ps ’ n nt 0 i n t  i on i i ’  t i n t -  i i  l o w  - I e t t  I sc i n  -

d e f e c t s  : i g g r e g a t s ’ j u l i e  c h u s t t r s , t r ~o t e r ~~i u c  ‘ t t l s e t l ~ t i 5  e eak s . i i l i t u i : i i i g
: - I ’ e c t s  a r c  st’~’r ~ . t i n s . ’ d i i . f u se  s c a t t c c t h i s  I t l h ol n i s j t ’ s n l ,  e5 5:ci ’ j.:,t . t i l l I y  ~i L , l
l n g  I or  s i:n a 11 :~i ae~ of  g cour t j u t ’s t i n  :ina  I ~ : u r u g  it i s  ‘i c E o ! l e n i g e  f o r  the
‘C o l e  is  l / s g ’  , b u t  t h u  t o t a l  s c a t  n t ’ r e s t  f u t u r e .  I E i i I i b n u ’d C.  K 1 1 c 1
m n t t -n si t v i n c r e a s e s  i v  a t u d or  w h i c h
Is os p l i l  to tue a i  Oi ’:Igt’ nuiriber of alsO S
i n  a c l u s t er . A t l a r s e n  ta luc - of g
t i n c  s v it  t e r  n ig . n t e n : -  i t >- nra > -  Is n’ t a k o f f

to 0 1/ g dependence , rind the vo l Ut’ __________________________________

o f  g a t  w h i c h  the s i t -ak occurs can  be j ONRL REPORTS
r e l a t e d  to  the Sj2t’ of tir e c l u st e r . .

I n  t h e  l a s t  l ’ei~ y e a r s  P e i s i  a r id  h~~s , - -- . - - ‘CSC t 1 i i i  I :’ k of t i n s  i s s u er u  h a v e  t Lu t u led  t h e i r ’ a t t e n t i o n  I re  ‘ -

: n l i a 1 ~ h a l i d e s  to  s t u d y h y d r o g e n  ~~ 1 > -  fo r ab t e ~ic s of c u r r e n t
- 

• 
• I l i u m  and t a n t a l u s . l I r i s p r o h  j n ’ n ~ 

repor ts.
‘I  -l ttr:ictions ~or i ts  ow n  s a k e :  h : s s ; i o g t - n

i s  or: : of t h e  s iunu ples t forunu s 01 slis feet
in m e t a l s , t h e m - e f o r e  i t  o i l e r ’ S  in lu i rd a -
m e n t a l  c h a l l e n g e . I n  a d d i t i o n , l i i i ’ e n t - r ,
fIr - d ogs- n  in variou s- tnt- t n i l s  L i e s  :n verb -
i~r a ct  ic :n l r o l e .  I t  i s  d o u b t l e s s  a p r i n  -

L i i 11 letor in a process nO ill j U l  t oll “ O I ’ s I  — R \ P I I ) i 
~j \ t h T I D \ I I I i I s

cc ‘ri to naval sin teria is Ii€’op ie a n d  Ce - C O N I E R 1 i N C C
s i g n e r s — s t r e s s  c o r r o si o n  ct ~ i e l i n g  i n
steel. Also , i f  a hy d r o g e n  Fuel energy The Third Int erna t iona l C o n fer e n c e
C :  ‘l o n e r  s h o u l d  d e v e l o p ,  t i e  b e h a v i o r  on Rap i d ly  Q u e n c h e d  ~‘I e t a l s  , held 5—7 July
of h y d r o g e n  in m e t a l s  w o u l d  become  of 1978 a t  t i n e  U n i v e r s i t y  of S u s s ex ,
ci on g r e a t e r  i m p o r t a n c e .  B r i g h ton , UK , was sj : c r i s o r e d  and orga-

in  o r d e r  to  p r e v e n t  i s o l a t e d  inter- m i n e d  j o i n t l y  by t h e  M a t e r i a l s  S c i e n c e
s t i  t l a l  h y d r o g e n  a t o m s  fr o m  c o n d e n s  i n g  Group of the Unive rsit y a n d  The Metals
intO a “ l i quid” p hase  in me tal s , x-ray Society . The p r o g r a n n u , p t r t  t o g e t h e r  m y
measurements must he made  a t  o r d i n a r y  P r o f .  R . IV . Cah n and h i s  c o m m i t t e e , co rn -
r a t h e r  than at  liquid lie t e m p e r a t u r e s .  p r i se d  more  t h a n  125  papers f r o m  18 d i f -
Th ermal diffuse x-rn ry scatte ring is then ferent countries , anti there were about
l arge and the concentration of hy drogen 235 at tendees .
m u s t  be i n c r e a s e d  c o r r e s p o n d i n g l y .  At The te rm “rap i d l y  q u e n c h e d ”  (RQ)  has
room t e m p e r a t u r e , c o n c e n t r a t i o n s  up to been l a t e l y  adop ted  to d e s c r i b e  t i le  proc-
2 . 7  at. 1 can be used in Nb and  up to ess of c o o l i n g  a mmcm l at a ver y h i g h
l i . 1 a t .  °

~ in Ta.  The r e s u l t s  in  Nb  r a t e  f r o m  t he l i quid  phas e , w h i l e  the
and Ta are similar and surprising . It rmr ore s ic  s c r i p t i v e  o r i g i n a l  tena , “ s p l a t
seems clear from much other work that cooling ,” has been pretty much discarded
iie d r og en occupies a tetragonal site in (“sp la t ” is a l s o  the sound you make if
tu e’ ta l .  However , the x-ray measure- you fall off the near -by ifh it c Cliffs of
m erits show that the displacement field the south England coast). RQ metals are
transmitted to the lattice has cubic usually, hut not always , “metallic
symmetry . How this conies about is ap- g lasses ” (amorp hous metals) since the
parentl y a myster . RQ metal may not he  totally rendered into

Pe isi and his group are busy instal- the glassy state , or’ m ay not remain
ling a new 60-kh rotati ng anode x-ra y - g lassy, particularl y as time and tempera-
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lu r e  r m i c u ’ c a - s - . i t h t ’ n i  RQ m t - I s i s  . i n i  n . , t  of kapidl r Qn is nciu’il t-l~~n -a l s , — :  C St I i -
n i m m m o m ’ n s i ous , t he  L i t ’ e nit’ ra ll n i n e  r e t - s- s  t i r e  o L d  lo ,s  ot ‘I: t a l l  ic
I a l  1 I t i e  i n n  + e’ r n . , n . • , }n~j v t ’ 5’ ’’ r i  l~’ I I :  is :1 rt ( i s  s i S t i  I I r S  I s’ I i t  ~s !5iC Li I ’S sS

n t t L c m ’ : ~~t r n r c t : .~r , i 1 f n ~, i : : rt- -s ’ h a t ~~~ r c ’  I ‘ g s s s .  L I t  t i e  I u  t c s .n ~~ c r e n  Ce , 1
01 i nt t -i ’ t-s ’ . ‘\in neuo rp li ou . ~ t li te C s . , , , t !  t he  a dd i t i : r i  of Li , Lb r i .I t L’
.,l~~ti be I t ’odn:ctdi l y ri c a i l s  t m t h e r  t h i n ,  i ’ . i l i  I im , l , I j c : i  1’. ; t i S _  E r n s t  n u n a t e l y ,

LI I ! Id  Us ’tit h n og o I t lit- I i~~ u r  C , - ci n I c t :  i t  i n s  is t ss On C I a n t .  I I i e
us b y v apes a cnn  - i n  , o r I y I i . a t u . 1 1 ’  :i , ~ i i i  ci e e r  t i n y

Ii s oh ar d : : : t - n i i  o r  !suisi ’ l r ’la:ing ‘‘F -- . C i ‘ I c :  t ;- . i i ’ t  1 ’  s o t h e  f~~~z t a t
t l l 1 I L I C t . I t i  n o t  clear wi ,~ t tLe p r i -

‘ ‘ t L l l l h v  i ’ l L i , t -  i t l i O ’ ’  s,oi ;n
~ S I ’ ‘0 ;~~1 n t i . i r l S  f o i  R h  :n ~~~~~: s S  n ;ifl I-C .

t v f : r c : L I ’ s i re :e’ni~
s
~~

sy ,l n ’f t - i t i i . ~~~~~‘ O V s t , 
• t Cs l’ r lrItei’ e~~:i : g i0 ’ t c t

o r  n o r  n r a - ’ i o n  L l i e t : s l S  Irs , , ‘ . 
~

- ;  I v - s  ~ , i i >  a .  it
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,
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t i c i l  vie is’eo .i nr , autr orp hous m u e t , t l s  a n ’ , i n r c t u d i n :  m e l t - s p i n n i n g  e t t i t i j ont i :
v a r i o u s ly  Iuirnt , : to  h a v e  h i g h  s t i ’ s’ g t i , a r o t a t i t t i i  I c e d , m e l t  e . . t r c c t  n o n  ( t e n d :
corrosion s o s  i s  t : n n l c t - , r e s  , -tanc e to i h g  a r o t . i t  l a g  

~ 
i~”CC to a St a tic POOl

•1 rad iation C o i n a g e , nero or negat icr- co- o f  n u o l t e : ,  r c t u l ~ , m e l t  t - x t r u s  to : t , tw in-
e l f  I c  ien t 0 1- d e c  t r  i c~~l n- es is tie i t  y , r i i  1 L a g  o ‘~~~r ~ St  , e t c .  “ 1 her ~~~ el’s in
low n r i t l - a s o n i c  a ’ ten ::ltion , nniagne t i c the s e s s i on  on t e c i : m n i : ; u e s dealt :-‘I thi
s o f tne ss ~l o w  co e r c i v  i t y .n n : d  :‘n a gn! t o  t h e  I s i n i J , 5 : n c u l t a l  nature UI ’ 

~~~ :ic ‘1 phe-
s t n  l et  ion ~ $ and . .: t I e r  trnniern: ~l p r - n c ’ n t e . :nenl on  o f  r a p i d  I i qn~id u ui ’uicis in g . For
t i e s .  The  s tud y’ of RQ materials In n s  e x a m p l e , su c h  f eatures  u spl i~ ~‘u d d 1 e
a t t r a c t e d  t i n e  i n ’e r es t  o f  s c i e n n t  i s s  g o s :l e t ry ,  w h i c h  r e l a t e s  to is:uo ss:’it  op-
I f l  ma ny  b a s i c  d i s c i p l ines , i n c l u d i n g  C h ’LltlsiilLl i ‘, a r ’ i a ble s  s u c h  as  sp i n  s e l O C i t y ,
m e t a l l u r g i st . , s o i l,  s t a t :  p h y s i c i s t s , a~~d t h ~ effect of inert gas a n d  vacuum
c h e m i s ts , c’: - ’tillo grap h e r s , surf n ic ’- environments were considered . These
s c i e n t i s t s , e x p e r t s  i n  h e a t  t r u n : s f e r  s t u d i e s  i n c l u d e d  e x c e l l e n t  ‘ l e t  ‘ g r a p h i c
a n d  f l u i d  d y n a m i c s , and  a l s o  of en:g i- m i d  c i n c n e l i t o ,  r ap h i c  c v id e  cc , b y H .  H i l l -
n ee r s  and t e c h n o l o g i s t s  in  s~ n n i o u s  s ; n ’  ma n  i n C  lh .R. I i i l : i n n e t  r ‘i d e a s ! ”  sch n o e i :e
c i al  i t  ies  . S t u d y i s  p r o v i  d i n g  i n s  i n nI: .  :1! , hi ars a 5n , i f e s t  is n m a n y )  an d  J . L
i n t o  a n n r r n h i c r  o f  f : n n n d a i m n n e n t a l  pI ’0 11] ems  !s . l t e r  and h h . I i . L i e ! ’. C n ’ u n n :  I d c n e r a l  F l e e -
s u c h  a s  p h a s e  s t : n I ’ i l i t y , cry .- s t al l i : a t  ion t r i c  R o s e a r c i  L a b , S c b e r e c t 5 d ’ - , N . Y . ) ,
k i n e t i c s , d i f f u s i o n , s t ru c t u r a l  d i :f c c I s , r e  p c c t  i v e i n - .
etc. These wide—rang ing intei’erts A ; :Ll l ’ t ~~c u I i i n ly  e x c i t a n ~ . l i l  e u  , c o n -
w e r e  r e f l e c t s ’ s! a t  Sussex  by  t h e  l a r g e  t r i ’t i t ed  I x R . C l u n ~- i t t  .

number of co untries activ ’ in research Culharn IL ,j: er:itcr’ , ‘ii i u l g t ’ i l , 5x cn , UK
a n d  t h e  r a n g e  of  s c i e n t i f i c  d i s c i p l i n e s  d e a l t  w i t h  e l e c t r i c  f i e l d  a s e : : :i : a ti o n
involved, front Ib s e ett’l t , a le sd ible met luod for pro-

Jud g ing by the contributions to d5~c ing g lassy surface coatings , s i m i l a r
t h e  S u sse x  c o n f e r e n c e , one  m i g h t  c o n -  to v a c u u m  d e p o s i ti o n  t e c h n i ques.  In e l t i s
d ude that most work in the field is scheme an electric field is app lied to
centered on the basic physical questions , tine melt surface to create tin e well-
with much less attention to technolog ical known Taylor cone phenomena; these fine
application . The program was divided peaked features break into hi gh-velocit Y
into seven topic areas: Techniques streams of ionized particles , which may
of Rapid Quculching, Metastable Crystal- then imp inge on and coat a target sur-
line Alloys , Forma t ion and Stability face . The droplets are typicall y’ micron-
of Metallic Glasses , Physical Proper- size but can be as small as sing le atomic
ties of Rap idl y Quenche d Alloys , Mag- i o n s , so that the techni que in the limit
netic Properties of Glasses , Application approaches ion implantation.
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A review paper by N.J . (‘i-a li t  (MIT , Univ. , Poston , MA) and co-workers con-
Caurubrid ge , MA) on app lications of cry - ni - tributed a paper that also attempted
tallin e RQ m aterials was a singular to delineate criteria for glass forma-
departure from other presentations at tion. This paper was couched more in
tine conference in that it enip hasized terms of classical alloy p hase theory’ ,
the practical state-of-the-art . A sim- and the significance of such param eters
i l a r  “p lain-talk” presen tation would as atomic size ratio , e/a ratio , and
h a v e  been u s e f u l  in  t h e  a rea  of  g l a s s y  m e l t i ng  p o i n t  dep res s ion  were  d i s c u s s e d .
alloys. Gran t reported on the consi- In my opinion , this effort to consolidate
derable interest in the properties of ideas regarding glass formation and sta-
consolidated RQ powders of superalloys bility was one of the most innovative
and high-speed tool steels produced contributions to the meeting, an espe-
by gas atomization . Generally speaking , ciall y refreshing experience after long
those materials tend to have higher series of talks each dealing with a par-
strength , lower ductility , lower high - ticular narrow range of data.
temperature creep resistance , and bet- Magnetic properties of amorp hous
ter hot workability than conventional alloys were reviewed by C.D. Graham ,
cast superalloys. Also , alloy composi- Jr . (Univ. of Pennsylvania , Philadelphia ,
tions can be varied beyond the usual PA). Currently, one of the  few comuirer-
range to impart improvements not obtain- ciall y developed materials is in this
able in conventional alloys , such as applications area , i.e ., tine use of Te~Bbetter low-cycle fatigue behavior or type alloys as magnetic shielding mate-
enhanced oxidation resistance. Current- rial ; Allied Chemical Company’ currentl y
ly, some of the key problems are to produces a commerical product which con-
reduce the complexity and cost of both sists of a basket weave of glass alloy
the RQ powder production and consolida- strips (about 2 mm wide) . Graham pointed
tion procedures , and the scatter in out that glassy alloys sometimes approach
mechanical properties ’ data due to gas the “ideal” soft magnetic material:
pores and oxide inclusions. They can be strongly magnetic , with thick

Davies also gave attention to the- domain walls and low anisotropy energy;
oretical aspects of metallic glass they are homogeneous , have hi gh elec-
formation , and tried to identify the trical resistivity and low eddy current
important factors that affect the glass- damp ing ; and they are low in magneto-
forming tendency in metallic systems , striction. Possible applications , in
such as the alloy melting temperature addition to magnetic shielding , include
(Tm), glass transition temperature tape recorder heads and Permalloy-type
(Tg), and properties of the melt such applications in power transformer devices.
as viscosity. He suggested that a use- Problems in developing these applications
ful index such as the ratio TO/Tm could include processing difficulties , low
be used to predict glass form!ng ability , saturization magnetization values ,
with higher values indicating easier and stability of the glassy state.
glass formation , i.e., its possibility The behavior of amorphous supercon-
at lower cooling rates . The glass ducting compositions such as Nb ,(Al ,
f o r m i n g  a b i l i t y  and the stability of Si) and Nb,(Al, Ge) was discussed by
the glass phase have important techno - several authors. One of the important
log ical implications in determining the features is that the electron mean free
maximum glassy section thickness that path (mfp) is very small , on the order
can be produced and the maximum service of atom distances; the electron mfp is
temperature , respectivel y. It would related to the coherence length and
be of great value to be able to predict so to the  penetration depth ; coherence
these behaviors accuratel y for new alloys , length is on the order of 500-1000 A
and although the To/Tm index may be for a crystalline material , hut only
an oversimplification from a fundamental about 10 A for the corresponding amor-
v i e w p o i n t , it seems to have definite phous material. Th~us the inversely re-
usefulness. There were few attempts lated penetration depth is much larger
a t t h i s  Confe rence  to g e n e r a l i z e  or for  t h e  amorphous s t a t e , as is the up-
to formulate principles from the diverse per critical field ; Hc 2, while the lower
d a t a , yet efforts in this regard seem critical field , He, , is sm a l l e r .  A n o t h e r
to have special merit , especially to aspect of amorphous superconductors is
observers outside the mainstream who that because the structure cannot be
are try ing to sort out the essence of further disordered , the materials are
the field. B.C. Giessen (Northeastern effectivel y resistant to radiation damage
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and so may be useful in nuclear (includ- it is in the process of defining itself ,
ing fusion) reactor applications, particularly in terms of the primary

I t  w a s  o b v i o u s  f r o m  the number of directions that research will take.
c o n t r i b u t i o n s  t h a t  an a rea  of  m a j o r  A l t h o u g h the  s c i e n t i f i c  content  of
in terest and iumiportance is the crystal- the subject is definable in fairly fa-
l i z a t i o n  of  m e ta l l i c  g lasses. This mi]iar terms of metal physics , the field
s u b j e c t  was  abl y- reviewed by M.G. Scott as a whole seems to be in a state of ebb
(Univ. of Sussex) who poin t~~1 out t h a t  and f l o w , i . e . ,  i t  does not have a con-
there are b o t h  s c i e n t i f i c  ari d t e ch n o -  s is tent  momen tum in any sing le direction .
log ical reasons for stud >’ of metallic In this sense , it is a very exciting
g lass crystalli:ation. Scientifically, field ,one which may at first sight seem
the phenomena offers an opportunity to he a specialized niche of metallurgy,
t o  s t u d y c r y s t a l  g r o w t h  in h i ghl y- u n d e r -  b u t  w h i c h  is a c t u a l ly a t r e a s u r e  t rove
cooled media , whereas from a practical of insight for many scientific disci-
stand point , the stability- of the glassy plines . We would seem to be guaranteed
state is often essential. Additionally, numerous scientific and technolog ical
crys talli:ation from the g l a s s y  sta te , revelations as a result of continuing
by p u r p o s e l y  a n n e a l i n g ,  may offer routes research in this area.
to  new and o t h e r w i s e  u n o b t a i n a b l e  m i c r o -  A more  comp l e t e  account of t h i s  Con-
strudtut-es. This opens a whole new ference will be available in a forthcom-
arena for alloy desi gners. ing ONRL R e p o r t .  The proceedings  of the

On the basis of their mechanical Conference will eventuall y be published
proper ties , amorp hous me tals tend to as a separate volume . (Jeff Perkins)
be  s t r o n g e r  and less  d u c t i l e ;  t h e y  are
a l s o  u s u a l l y very poor in the crystal-

‘ line state , owing to their hi gh non-
m e t a l l i c  c o n t e n t .  D i r e c t  l o a d - b e a r i n g
app lications for metallic glasses were RUSTING AWAY?: DIAL-A-FIX
not considered at the Conference , al-
thoug h some references were made to Suppose you run a chain of laundries
their possible use as reinforcement in Cleveland and all your hot-water boil-
materials in other matrices. ers have become corroded and are spring-

Chemicall y and electrochemicall y, ing leaks . Where would you get advice
the major feature that distinguishes on how to stem the tide ? You would
amorp hous me tals from normal alloys have to do the same thing you would do
is their compositional and microstruc- if you had a toothache—seek private ad-
tural homogeneity. There are no grain vice. There is no dole for technical
boundaries , precip itates , etc., to be assistance in the US. However , if your
attacked preferentiall y, which rules laundries are in Brighton , Watford , or
out certain corrosion modes. Several Kings Cross , you can get free corrosion
contributions were made by workers from advice from your friendl y government cor-
Tohoku University, Japan , on the cor- rosion man just by picking up the phone.
rosion behavior of metallic glasses , If your problem is relatively simple
and althoug h some interesting data are and he can provide a solution without
being developed , as yet there are no too much time spent , there will be no
established princip les regarding the charge. If he can ’t help, he will refer
electrochemical behavior of amorphous you to a specialist.
alloys. It would be of great interest This “rusty” piece of British so-
to develop further electro chemic -n l data cialized bureaucracy is embodied in the
on such materials and to delineate National Corrosion Service (NCS), an ad-
their relative activities , polarization visory and consultative service operated
behavior , etc. Since the behavior of by the Department of Industry (DOl) to
amorphous alloys is quite different g ive advice to UK industry on corrosion
from the corresponding crystalline problems . It has broad scope, and can
material , this ’ is an area that should provide a wide range of services in many
be quite revealing as it receives more sectors of , industry . In addition , through
attention, close cooperation with other organiza-

In spite of the fact that this was tions which have specialist knowledge
the third international con ference on of corrosion , NCS can provide referral
RQ metals , this is still a very young to additional sources of information and
field. As would be expected for an assistance when appropriate. Physically,
emerging area of science and technology , NCS is located at the National Physical
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i i  be h a t  c 1 cv ( .\ ‘I ) , I t - dd 1 n e t  on , i i i  r id lo s  O,\ oat ,’ a ~ r -: i r t o  e x e  I n n  n g t -  : r n  l o u  n : n : l  t i n ’ ’ . ‘ i s
It i i  t i  It ( i~ I ep h n ’ t i e :  I I  —~l~ ~— 3  d l  . :;e n t  i c r - s an d  fac i I i t  ie ni .1 V a i l  :i i  l e  so

Il :e nit - id o l  t i n e  ~‘Ie n v  n e t - , h r  . P e t e r  R o t h  - t I~ n CL i SC in- It - r ‘al s he t o e em i tier: am e
ni r i b  , o.t i :  l i i  i m n et l  the o r  i g ills and workings s I is it . 110 1 a I so I t u b i  i-J o nm _ ‘ u i ’ i ç ’  r r - h e r :
o f  \ C ’  to  rio d u u r i n n g  a r e c e n t  V i s i t . s i n e  Co r r o s i o n  Pr - ’.- v c - n t  j o ur i ) j r e ’ct ’ r ’

‘l’he \r ’
~ w u s  o st  nih I i  s h e d  be t i n e  1) 01 m u  s ail i i i ’  from h u e r ~l a j d O t  5 ’ ’  S S a t  I i : -  ry

aim tine :ids ’ice of u pr e st i g n u l l - s  Co mn r m m i tte e O f f i c e , l o n d o n , a t  : 3 . 3 )  t h a t  l i s t s  a d ’
on I sir i o la ir  ( w  vs 1k runt im r C Ii I ) 5 1 so i 51 i S  ii . co in  l i t -l int -~ — t ~ I i t  r —,

t o  p r o v i d e  gu  i d , n r r ,  e to Br i t  i sir i n d r .u s t  ry o f ’ cor u ’os ion coat  ro l  m a t e r i n m l s , s t . ’ n n d —
on p r o b l o r r n s o f  c o r r o s i o n  and to assist a r , i s , p r o f e s s i o n a l  s o c i et ies , corrosion
in  t i n e  a p p l i c a t i o n  of c o r r o s i o n  c o m n t n ’ o l  per ’ i C te als . b o o k s  aund  t ’ ’ t t  ~, ‘ o u u ’ceS
u n e n i s u r e s  , es;cc ial’l v in cri es n inere 0 1  ed :ie at  iO~~ anti  r e s e a n ’ch , n i l  e v e n  a
tir e I n : , I u s  t r al  c o n c o u m r  c n i n u n o t  ru i n  i n t a i n  g l o s - s : u r s ’  of  c o r ro s i  oun t e r m s .
i t s  own f u r l 1- t i m e  c o r r o s i o n  t e c h n o l o g y .  R o t h w e l l  i n d i c a te d  t h a t  t he  c u r r e n t
r h t - i ! n : p o t n l s  f o u -  e s t a b l i s i n r i n e u n t  of  t h e  i r n : u i r v  r i t e  i s  abo u t S p i n  per : c L l r , or
S e r v i c e  w a s  t i n e pr .r b l i c a t i o n , i n  lt ) 1 , abo ut 3 p e r  w o r k i n g  do 111 . 1  i s  s t e a d i l y
0 )’ t i n e  f n n : n o s i s  R e p o r t  o f  t i r e  C o n ’ n n i n i t t e e  i m n e  r e u s i n g ,  an i n d i c a t i o n  of  t i m e  5 cr ’
on C o r r o s i o n  a n d  P r o t e c t i o n  ( k n o w n  as  v i  cc ’s success. In t h e  3 years of i t s
tine Hoar Cor nur ii ittee , for Prof. T. P . b o a r  tnt 1st  e m i c e , NCS h a s  p r o v i d e d  -si r s i c e  to
of  C a t t u b r i d g e , c i u a i r r n r n i , n I  . Tin s r e p o r t  a w i d e  r a m i g e  o f  c l i o m n t s , i n c l u d i n g  o i l
es timated tin e losses due to eor m ’os ion and I i e : ’ : i c : n [ i n j i i s t r i  es , s i r  i pj ’i i ng  , food
in tin e UK to  be os- r -r  .1 , 5 n n n , P n n , 1) 1 ) 0  smr : , I  d r i n k  m a n u f a c t u r e r s , r , L l r i r i r -  e n d  —

p e r  an num , a p p r o x  i r T u a t e l y  3 . S’l e )  t h e  r n e e r  lun g ,  w a t e r  s up p ly  a n d  I re:n t s e n t

~~

- . 
- ( ‘NP a t  t h a n  t I n c .  i: u r t i n e r , i t  r , n l s  C s -  e t c .  ‘Pu n y  s p e c i f i c  g a i n s  s n i d e  bs’ t h e s e

- ~~‘ t m a t  ~‘d t h a t  some 30 1) , O O n n  , P O P  go r L m n n n r : : .  i n t  e r n i c t  ions c a n  he  c i  t ed , c o n s i  s t o n t
c o u l d  be saved  t h r o u g ir in creased a w a r e -  w i t h  t h e  P01’ s ori g i n a l  g o a l s  f o r ’ time
ness of the p r o h l e n m s  and ap p l i ct i t ion  Scm -~’ico. These  g o a l s  i n c l u d e  t h e  d e s i r e
of  e x i s t  i n 5  k n o w l e d ge . I t  w a s  c o n s i d e r e d  a h e l p a v o i d  p r e r m n a t r m r e  repair ’ and re-
e s s e n t i a l  t h n : n t i m r r i n roved  c o t u r m u n i c a t i o n  p i n e s  :n:e rn t of i n d u n i t r  i i i  r- q ru i p’nt’nt , to
be p r o v i d e d  b e t w e e n  i n d u s t r i e s  h a v i n g  m i n r i m n i : e  u n s c i n e d u l e d  p l a n t  s i i n t d o w n n i  *c o r r o s i o n  p r o b l e m s  and c o r r o s i o n  t e c h -  t o  r ’ ’du ’ i: w a s t e  a n d  e t n n t a h i u i n a t  i o n  due
n o l o g i s t s  is- h o  o f t e n  a l r e a d y h a v e  p r o v e n  t o  c o r l o s  i o u , :und t o  i n c r e a s e  e f f i c i e n c y -
m e t h o d s  of  c o r r o s i o n  c o n t r o l,  a n d  i f s - t v ,

NCS off ers such services a s  infor- There ms-ould s ee rs  t o  he no 11 .5 para l-
m a t i e r n , d:,t:n , advisory’ servi ce , trouble— lc: 1 to t h i s  activit y . \ltino ug h some of
s h o o t i n g ,  Ia l u r e  a n a ly s i s , 1 i t o  r: .u t u r e  \C S  a c t iv i t i e s  o v e r l ap  t h o s e  of  t i n e  ~a-
se a r c h e s , : r n : n t e r i a l s  s e l s - o t  i o n : , cb o s i gmn t r e n : n I .‘\ s s o c i , l t  en o f  C o r u o s i o u n  I n c i n n - e r s
ex  :‘ c i s es , e t c . The s t a f f  c on s i s t s  b \ , \: ’ k ) , tire pur v ie w o f  \ .\ ‘ ‘ h ’ s ha s  i s : : i I l v
01 i - :o t l r we i I , t h r e e  o t i r e r  c o r r o s i o n  en -  d i f f e r e r n t  , I n deed , t h e  R i n a s  i t s ” n , n
g m n e e r i  n m n d  :r sr- c : ’e t : l r y~ S t r : ,  ight ior- c o r r o s i o n  s c i e n ce  :‘r’e essi’a:r :il and cnn-

a r . t. ‘ f o r m a t  ion  m d  ‘ i dv i c e  n o t  i n v o l  v i n g  y ineeri n u t .’ s o c i e t i e s , sue ) ’  a s  the Inst i -
u l i , I , . C  ex~r e n d i  t u r n -  o f  s t : n  £1 t i m e  a r e  t u t i o n  o C o r r o s i o n  S~~iei i ’ : e , u : ’ , I l’ec ln -

p r e s i d e d  gr 5u  i s . ilo r :- ox  t e n s  ic e  p r o i  - aol  cngs’  a r i d  nrc I rr t i ‘mt ‘a I ‘ i ;n  n - j u n e  I nr
e c t s  a r e  c h a r g e d  on t h e  s a s i s  o f  n i t a f f  I l i m n e e r s . B n u r  1 ’ l C S C  ~~‘:,

‘ l ¶ es ’ :nd t o
invo 1cc-n’::: t p lus tine cost o I c h a r I n - ; m h  Is ’ ‘a ve a n~’ i (I C V s i n g e  o f  i , I i S ’S , m d
I’a c i l : t u e s r~ s- C .  \ CS w i l l  as  sj ~~t i n  t i n , ’  role 01 b n e l p : r . . t o  n i o I i ~~ : : ‘ e , I : I e ’ n u s
d e t ’i n . a : , l i n g e r  i n n — l n o s r s c  c o r n - s  i on  p r o -  d i r e c t l y js i m - s : n : u l [y li l t 1 iO u i n  a c t  1t’ i t i ’ .
gman:i ~ ¶u r c I len t s :ind is’ i l l  t r i m  i n ’r s i r , ’ n St’ ’,’ , iou I I u ‘01’ (‘n u n 0 , s m n i  - I e Ii ‘ l v i  I a n
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A (’ L 1 l’iPSil AT IIII I IMICAI , R I S I n A R I , : h l  I N l i i i . Leuven—A t t in e i -I  en :nisin sp eak l r i g
LOIi ’ C O L t N T R I  h I S C n i t h n o l  i c Thr i v e r s i  ty of Leuven some 15

m i l e s  d i s t a n t  f r o m  B r u s s e l s , t h e  s h o r t a ge
A s p e c t s  o f  c h e u r u i c a l  r e s e a r c h  i n  of  s t u d ei n t s  i s  n o t  as u n m a r k e d  as  at Brus-

the Lois - C o u n t r d e s  w e r e  s a r t n h r l e d  m r  tine sels. Here chemistry is housed in a shin -
S p r i n g  o f  l O T S  d u r i n g  t i r e  c o u r s e  of c i o u s  m o d e r m r  b u i l d i n g  b u i l t  a b o u t  10 y e a r s
a s e ri e s  of v i s i t s  to  t i r e  U n i v e r s i t y -  ago , and P r o f .  C . S m e t s  , t h e  s e n i o r  m an  -
01 A m s t e r d a m , t h e  U n i v e r s i t y -  of  Le i den , i n  t h e  D e p a r t m e n t , i s  a w o r l d  a u t h o r i t y
t h e  - i e c ln n i c a l  U n i v e r s i t y -  of  Del It , t ine on p h o t o p o l y n n e r i z a t  i o n .  P r o f .  I . de
Universi ty of Leuven , and the Free Uni- Schry-ver , nmrv host , has  r e s e a r c i n  g o i n g
v e r s i t y  of Brussels. on in four areas, Tin e first involves

Brussels—Desp ite the award of t h e  the  p h o t o c h e m u n i s t r y  of b i o l o g i c a l l y’ mm -
latest Nobel Prize u n Chemistry to one portant mate i-ials: Coumarins , di-
o f  t ine Facu l ty , c h e m is try at the Free  cou m a r in s , indole s, and morphi ne-related
Un iversity of Brussels is in some dif- mo leculenn . Dc Sch uryver is particularl y -
ficulty. Nobel laureate Prof. 1. i n t e r e s t e d  in c o r r e l a t i n g  c h e m i c a l  s t r uc -
P r i gogine wi th his interests u n  sta- ton- C wit in the receptol sites in tine brain
tistical mechanics which were covered and carries out much of his research in
in a recen t E S ~ article by Lessen cooperation with a colleague in the der-
( I::~v 32-8: 2T9) appears to have the nmnato logy’ department. h i s  second area
onl y s i z e a bl e  chemica l  research program of interest involves p hotochemistry in
a t the University. In gene ral , inowes-er , “cnrgani:ed sy s tems ,” i n  th i s  ins tan ce
there are very few undergraduate stu- u’nicelles. This is a relatively- new area
den ts in  chemistr y- , and Prof. J. for de Schry’ver and involves stud y’ of

S Nasie lski , who m o l d s  a chair in organic energy- transfer with micelles that con-
c h e m i s tr y , has  no graduate students tam both donnor and acceptor groupings
at present . He has recently become incorporated in tir e molecule. It has
interested in research in solar energy been found that in some of these redox
and has a research group of four working systems an electron is ejected fronu the
on this subject. Dr. Andree DeMesmacker- nuice lles after excitation. A third re-
Kirsch , who acts as leader of this group, search area involves studies of the
filled me in on the program . The prob- relaxation of excited molecules and in
len is being approached by’ photo- particular the stud>- of the various corn-
e lec tr o c h e m i c a l  techn iques , and attempts peting processes (intersysteu’nr crossing,
are being made to understand the mech- ring-formation fluorescence , and isomeri-
anisms of “super sensitizers ” (e.g., zation) for a variety of tetraphenvl-
hydroquinone) that can effect a 10-50 eth y-lenes. B y use of s i n g le  p h o t o n -
fold increase in current when added counting and n a n o s e c o n d  l a s e r  f l a s i n ,
to a solution of a suitable dye (e.g. , emission from two 5, states inas been
rhodamin-B) in an electrochemical cell , found: a short-lived emission fronnn the
using semiconductor electrodes. There Franck-Condon state and another from the
are two possible nechanisms for the relaxed S, state , and the effect of sub-
effec t: the first involves energy trans- stituents on tine rates of these processes
f e r  by q u e n c h i n g  and t h e  o t h e r , t i n e  is  now b e i n g  s t t m d i e d .  The f o u r t h  a rea
re-genera tion of the i ye b y direct rc- in which the research group of 15 peop le
a c t i o n  w i t h  the r e d u c i n g  “super- is active involves the p h o t o c h e m i s t r v
-~ensiti :cr .” They are using s ta innic of hichrom ophoric systenr s which clay
o x i d e  as t h e  s e m i c o n d u c t i n g  e l e c t r o d e  l e a d  to  pho topol yrnc r i:a t i on  b y a sing l e t ,
and :il so a variety of dy-cs , e.g., crys- tri plet , on- a mixed mechanis m . Tinu m s t l nt ’v
t L l I  v i o l e t , m e t h y - 1 v i o l e t , a n d  m a l a c i n i t e  have obtained a polyanthracene pol y-
:,Ircen. nuerized in tine 9—10 positions) f r o m :  d i -

The other Professor of Organic Chem - anthracen c , aund tincy have also succeded
i-try at the Free tin iv ersi t y  o f  B r t m s s c l s  inn  ob t a i m n i n g  soni c e v i d e n c e  f o r  t ine  p h o t o -
us- R .I1 . Martin i , wIn o h a s  been w o r k i n g  c o p o l y n r e r i : a t i o n  of  c e r t a i n  s u u i t a l ’ l e

u~ ith po lyhe i i e e n l e - . . In p inysi cnu l chern- substrates.
ist n- v Prol . C. V e r h a g e n  i s  i n t e r e s t e d  lid It—The  C h e m i s t ry  l l c p a r t : ’ n e i i u  a t
i n  : i . n l n t  :1:’: c li e n n u i — t r y  ain d Prof. R. Col in the ‘F ’

~1TiiTcal University of irelft is
ni : : :  n nvo It cC in n t ’  s t - n i  r c h  on t i r e  h o u s e d  in  a t h i  n t  i- — y ea r - old b u l l  di  ug  u n
m a e  ¶ I cs 01 5, - r e a c t  i o n s  of  d i n i t o u r n i c  t h e  c e n t e r  01 ’ t own . 1 ’ir crc a r e  t i m  roe o n

u r o l i - o J es .  le s so r s  i m n o r g a n i c  c h e m i s t ry :  b’ i-o f .  I I .
Bcvc rma nr ‘ s r e s e a r c h  c o n c e r n s  p e p t  i d e s
and ni l ka In  i do  , mainl y- ( t o r n  cm - y i n  tire tic
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point of vi ew’; l’ ro t ’. Ii . v:i mn Bekkuun i s  s i u m n u  a n t n i d e  i n — a m r n n i o r r m a , g i v e  v e r y  simri p lc-
imnt crt ’st ed i i i  h v d r o g e m u a t i o n  r e a c t i o n s  * \MR spec tra that arc- drasticall y di f-
ca tal y sis , amid tire coordinatio un of or- ferent f r o n : n  t Ime spectra of time uncutra l

a n i c  t r a n s  it jour nuetals ; a n d  nm y h o s t  p a r e n t m n t o l e c u l e s  . K l o s t e r : i e l  In n s  a l s o
h ’ rof. it .\I . hnr -p ster , is  a l e a d e r  i n  t i n e  b e e n  i n t e r e s t e d  i n n  b a s e — c a t a l v : e d  d o e
h e ld  o f  t h e o r e t i c a l  o r g a n n i c a l  c i n e m i s t r y .  t r o c v c l i c  r i n g - o p e n i n g  r e a c t i o n s  of
,\ c c o r d  i n g  t o  I c ep s t c r  t h e  s h o r t a g e  of h n e t e r o c y c l  ic c o i n n p o w r d s .  D r .  ( I . LodCer
s t u d e n t s  i n t e r e s t e d  i n  c i n e m i s t r y  i s  w o r k s  c l o s e l y  w i t h I h a v u u n g a  on p hoto-
nl st s strong l y felt at fleift , annd h e  s u b s t i t u t i o n  m e a c t i o n s  o f  a r o m a t i c  by-
in ni s onnl y one graduate student w o r k i n g  d r o c a r b o n s  i n n  a c i d  m e d i a .  They  f i n d
n~ i t ir him . Hi s interests coven- a very that under tinese conditions tine nmormnal
b r o a d  r a n g e  o f  p r o b l e m s  in  p h y s i c a l  n i l  es o f  o r i e n t a t i o n  do no t h o l d  and
organic chen n istr i- , in nc lu di n g ilammett- t h at float of the sul ’stitutio n occurs
type corre l: itions , and stereoclnemistni- . i n  t h e  o r t i n o - p o s i t i o u m  f o l l o w e d  b y’ t i n e
tlost re centl y Inc h a s  b e e n  e x t e n s i v e l y n n n e t a -  annd  pan ,n—su b st ituted pr oduc t
iunvol ’: ,’,h im n ccn .nl to r mode l ing of stereo- Thc reaction usu a l l y pn-oceed s t!:ro iig h
cl n en t r ic al pro h lemn s . Thes e Irave involved tin t’ 5, state. fir. .1. Lugtenbu rg ’ s in-
v : i l - n c t - — f o t - c c  f i e l d  c a l c u l a t i o n s , ca l— t er est ° mire mo r e h i o 1 o g i c a l 1~~- o r i e n t e d ;
c i m i n i t u t m u m s  o f  d i p o l e — n i r o r t u e n t s , and t i r e  i n n c l u d i n g  t in e e h e n n u i s t r - v of  \ ‘ i s i o m n  and
s t e r c - o c ! r e r n i s t n s ’  o f  o r g a n i c  m o l e c u l e s  of  t i r e  H ile p i gt nnent s . On t ire p ln v s i c a l
b~’ b e g i n n i n g  i,’ i t in a i i n ’p o t l n e t i c a l  strue— p l u u t o c b n e r t u i s t i - y ’  s i d e  D r .  \‘a r mn a Inas  p i e d —
t cure a m i d  f e e d i n g  inn v a r i o u s  s t r a i n -  s e c o n m d  l a s e r  f l a s h  c a p a b i l  i t y  (a  f re-
st ol’ Ic effects. In stereocheunistr y’, qu e n c v  q u a d r u p led  N d — l a s e r l  t o  i n v e s t  i -

I :nt c -rest s h ave  b e e n  in tin e s t u d y o f  gate som :n .’ o f  t i m e  p r i m a r y  p h o t o c i n e m i c a l /
ti ,e con for: :ontions of di—t—but > - 1 c y c l o -  p i m o t o i n I v s  i c a l  p r o c e s s e s  t i n a t  o c c u r  ‘su  t I
im t’ ,t , ui nt ’ h~- 1 ookinrg at tine t emperature amo mit at Ic c o m p o u n d s  in a condensed  ph a s e .
J~ ; ‘c - mndence  o f  “h e  NI- I S s p e c t r a .  Tin e In  t h i s  way t i r e s  have  been  s t u d y ing t i r e
im epa rt ::enr ~ i n n s  a well —eqnii pined NMR h c -hn avio r of sonnue din itro—su b st ituted
laho r n it i , r ’ , win u c i ’, is under the direction nir out ratics , a p ho to t r o p ic tetrac hnloro-
of flu- . A. Si n :ncs n cm . keto-di iny d r o n a p h t in a l e n e , and have  been

h e  n d 5 ’r - - I n  t e r m s  of f a c i l i t i e s , p a r t  i cularl y interested in s t u d y- i n g  t i r e
t i e  I i g h i  i 5 P t  o f  fly v i s i t s  was t i r e  U n i -  e f f e c t  of  s o l v e n t  on t ine r a t e s  of cx-
r’e r sit ’ ; of ejde nn . Here I found tin e cited state processes. S t i l l  m o r e
C h e m i s t r y  D e p n r t : . :c - n i t I c o n n h i n e d  mv i t bm p hi’sn i ca l ln - oriented is Dr . D e k k e r s ’
p h n a r : ’ i i c o l o g s  n ~~~~~~~ i n n  an  e i g h t — y - e a r  r e s e a r c h .  He is i n v o l v e d  in b o t h  t i n e -
o l d  m o d e r n n  t e r n - s t o r y -  b u i l d i n g  w i t h  a ~. ri’tica1 and experimental studies of
c o m m a n d i n m g  vic-w ’ o f  t he c i t y  amid t in e t in e I- lCD a n d  c i r c u l a r ly p o l a r i z e d  lum i -

o c e a u n . T i t e  b u i l d i n g  was  c o n s t r u c t e d  u r e s c e n c e  of  o p t i c a l l y a c t i v e  o r g a n i c
in  t i r e  o c m t s k i r t - o f  Lu-iden (along wit in molecules, lie finds that from tire dif-
a n u m b e r  of o t i r e r  s c i e n c e  b u i l d i n g s )  f e r en c e  o b s e r v e d  be tween  the  M Ci t  and
w h e n  t I n e  enro i ln i rent o f  s t u d e n t s  was  t i r e c i r c u l n i r l  r polarized luminescence
going U , and was built with furtiier one can deduce differences in geometries
exp ansion in mind. Alas , wi tir enroll- of tin e ground state and the luminescent
unment dropp i n g ,  no t onl y i s the building excited state. Altinough to date he
too lar ge , hcu t the number of faculty i s  rs’o r k i n g  o n l y  w i t h  o p t i c a l l y ac t  i c c
n:: c-n’ n l— ers , tI ll , is too inigh. Prof. ii gbert compounds containing an asymmetric cern-
hia v i n gnr , t h e s e n i o r  p r o f e s s o r  in  o r g a n i c  ta r , he appeared to be interested in
ch nemtmi s try and tire person responsible the suggestion that some opticall y- ac-
for con - t n r r ction of the building, was tive hiphen y-is would he worth y- of stud y

it of tire country on the day- of my by- his methods.
v i s i t , hut Ire had arranged to have col- Ansterdam—Physical chemistry- at
l eagues discuss tine research activities the University of Am sterdam is in process
i n  both organic chenmistry and photochein - of moving in to a new building very near
istry- , the areas - of iris personal in- the old site , and the Laboratory’ of
v o l v e i r r e n t .  im avin ga ’s colleague as pro - Electroc hemistry - will soon be merged
le ssor of organic cheniistry , Prof. wit in it. Professor J.A.A. Ketelaar has
K l o ste r : i e l ’ s in terests concern the been head of this Laboratory for unman>-
reactions of organic carhanions. His years except for a seven-year break in
r e s e a r ch g r o u p  s tu d i es t hes e b y means  i n d u s t r y  i n  t h e  earl y’ 60’s. Ketelaar
of NI-TB (11 1 and C ’ ‘) spectroscopy. will retire in 1979 after a career that
The carbanions , usuall y prepared by spans over four decades , but  he w i l l
r r o t o n  a h s t n ’ :u c t  ion b y- means of potas- continue to partici pate in some of the

EEC advisory bodies in the field of
energy .
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Iii s u umivt - rs ity rt-search h a s  mainly also involved i n  dep i m a s i  n m g b y laser nib-
c - a : r c e r n m e j  s t i m d i e s  o f  I used salts , par- s o r p t i o n  s p e c t r o s c o i m s - . N i  t r o g e n  s inows

r e u l a r l y  of tire tr ammsport properties , solven t-induced dephasing with a rate
J m m ’ n’u— ion m i d  m n u o h i l i t v  of ions , l ie de- of 10 ’’ in li quid argon. These results
v e l opti .m r n t inc ’r simum i n l e techn r i que imsin g are being compared with theo retical mo-
si anl r t ~~— h ml n c-r f i l t e r  papers ti n t are im- lecular d ynamics calculations. In the

ri - ’ . n n n t t -J w i t h  t i m e  m u u o l t e n  s a l t  cmu nd i n  s o l i d  p inase t h e y  inave been  s t u d y i n g  crys-
w h u i c h :  t i n e  n n o h i l i t i e s  o f  t i m e  i o n s  cn mn t a l s  doped w i t h  l a r ge a ro m a ti c m o l e c u l es
~e Jt - t  t - r: :n i r i t ’d , i ’ r c - q m m c - n u t l  y m s  ins l a b e l e d  annd t ine  be h a v i o r  of  s y ’m n m n r e t r i c a l  t e t  ra -
otn s fur tim is p u r j n o o c ’ . Mob i l i t t ’ d e p e n d s  z i n c .  For tin e l a t t e r  t h e y  find that

on t iit ~ mm m cd t ur n and nil so on t i n e s r :e of  t h e  1 i f e t  inure d e p e n d s  on a p a r t i c u l a r
t i m e  c a t  i o n .  N b c -mm t h e  i n r e d r u n n u  i s  a m i x e d  v i b r a t i o n a l  l e v e l  of  t in e S, state that
s a l t , c r o s s i n g  in  r r r o b n l m t i e s  w i t i n  si :e  had been excited. 11m ev h ave  l ’ e e n n  s t u dy -
i s  o h ’ s c u v t - d .  1 m m additio um to expc -riment al ing calcium oxide i i i  thc -  s o l i d  phase

o rk , n : n o l c c u l  a t  d ym inm n u t  i cs im zmve i - u - c- n used b y m i c r o w a v e  t e c h n n i ques  and f i n d  t h a t
me n’ n:n od c L i  meg these svst en: i o , t u e  c a l c u -  t i n e r e  are t h r e e  Jahn— 1 tiler tri p let
l u t e d  di ff usionn coefficie nm t :mgrt - cing states for this mnu ole cule . These tecim-

1 s t  11 is tin tin e e x p e r inne m m tn i l d a t a .  n i que s a r e  no w h e i m m g  e x t e n d e d  to  soun d
kctela ar aund iris colle agues tate other semiconducting conrnpound s . Sonnre

d o m e r e s e a r c h  onn u n m i x e d  a l k c m l  i —cim l on ide research imere inas a h ioc hi er in i cal slant ,
c a J n ’ n i c n m : n — c i m l o r i d e  s a l t s  fronmu t i m e  s t a n d- is in c o l l a b o ra t ion  w i th t ine b i o ch e m i s tr y
p o i m m t o f  c o r n u p l e x  f o r m i m a t i o n m  and h a v e b e e n  d e p a r t n n r e m n t  , aund c o v e r s  n a n o s e c o n d  l a s e r
i m n t t - i - c s t e d  i n n  dete m mnmim n inmg c o n d u c t  i v i t i e s  f l a s h  s t u d i e s  on f l a v i n e s  , f l a v o — p r o t c i n s
i n n  r m r o l  t en  sa l  ts . ‘i’inev inave found that aund enzy’nmes

— 0 n n n r t  : h e c o n n u e s  c o n d u c t i v e  i n  u n m o l t e n  so-  In t i n e  l a b o r a t o ry  of O r g a n i c  Che un-
- • i  - — H anti  c i r h o r i d e , f o r  c -xan mu p l e .  They ’  m ax - c i s t ry  ( w i n i c i m  w i l l  r e n m a i n n  on N i c u w e

‘eon  c x p e n i m m n e m n t i n g  u~ i t I m  t i m e  r u s e  of  n n i -  P n i n s e ng r a c h t )  P r o f e s s o r  T h .  .1. de Boer
t r a t c ~ am r t i  s cm l p i r : m t e  e l e c t r o d e s  t h a t  can a n d  h i s  a ssocia t e s a r e  d o i n g  r e s e n i r c i n
b e  u s e d  in mo I tenn s nil t unne d iun i m . line s - in three areas : The  c i ne n n i s t  ry of  smal  I
cu l so find tinat mtnommov znle nt nmrolten salts ninn g compounds , c h e m i s t ry  of  or g a n i c
heh :ive like ideal li q u i d s , pe rinaps he- nitroso compounds , and organic photo-
c a u s e  p o t a s s i u m n u  cimloride is iso— chemistry. Dc iloer inns found a con-
e l e c t r o m m i c  w itin argon. As a sonnewina t  v e n n i e n t  n i e t inod  for t i r e  s y n t b n e s i  s of
related him t d i f f e r - e a t  i n n t e r e s t , K e t e l a a r  c y - c l o p r o p a n o n e  b y- r e a c t i o n  of  k e t c n e
Incu s a l s o  r e c e u n t l y  b e e n  i n v o l v e d  w ith and diazomethane . Tine compound i s  Un-
~o::no i- c — s e a r c h  on t i n e  c h e u t m i s t r y -  o f  c e m e u n t s  - s tab le , hu t winen t ime r e a c t ion  i s c a r -

l i r e  P b n y s i c a l  C i m e n u i s t r y -  L a b o r a t o r y  n e d  out  in u i re t inano l  t ime  h e n n i a c e t a l
n u t  the t b n i v e r s  ity of Auin ster dann r h a s  six is relativel y- s t a b l e  am nd s h r e n , s t y p i c a l
la~ ul ty pos itionns uurdcr tine over:ull di- reactions. In  t i r e s y u n t h n e s i  s o f  sonic
toO t ion  o f  Pr - o f e s s o r  J . U .N. vain \ o o r s t .  n i t r o s o  c o m p o u n d s  r ind m i itrones they irav na
Inn nidd it ion time re aic  18 t e u n m p o r - n n rv  t e a c h -  found t h a t  t ine r e a c t i o n  of  o x i r u e s  ‘ s i n  I
i n g  p o s i t  i o n s .  Tine r e s e a r - c h n  i n n t e r e s t s  c in lo r i n e  is a good s t a r t  i m m g  p o i m n t .  They
include the d y - n a u t m i c s  o f  e u n e m - g \ -  t r a u n s fe r , have been s t u dy ing  t h e  p h o t o c h e m i c c m l
l a s e r  r e l a x a t i o m n  - s t u d i e s  o f  p in a s e  nnm ennmo r- y oxidation of nitro so connipounds to u n -
by mea n s  01’ Ii i c o s c c o n d  l a s e r  sp e c t r o s c o p y - , trates which appears to he goinr a tim m’ ou ghm
m o l e c u l a r  d y - n n a n n i c s  i n n  I i qu i d s  I tineore- free—radical inter rnuediates . In the 1rinot o

i c a l  a n d  e x p e n i n n e n n t n u l )  , p i n o t o u n — e c i n o  c i m c m i s t r v  a rea , fir . C e n f o n t a i n e  has
s t m d  i cs i n  t i r e  gas p in nmse , a n d  work on been  s t u d  vin g p01 vfunnc t ional carhonv I
‘ I n a s e  r e l a t i o n s h i p s  i n  t i r e  s o l i d  p h ase  c o m p o u n d s , w ’ i t i n  an emp inas is on ni-
l e  op t i c a l l y  detected nuagunetic resonaunce. diketones. Comparison of tine fluores-
lI n e Laborator y imas ex cel Iennt I nnst rcn n n nenta- cence emission and time ab sorpt ion spec-

ionm jun o lu ch i rig m m lo on e r—t rani s i o u n u u  i n -  tm s u g g e s t s  t i n t i n  t i m e  i r excited sin—
1 m m - e d  s p e c t r o m e t e r , P S R aun d n n i c r o w a v e  g l e t  s t a t e s  s i x  and  set-en m e i n b e r e d - r  i n m g
spectro nn ieters , anti a variety of 1 :mser a—diketones are planar , inn con trast
in st n nn nne n mts t nat inc h nick’ p icos eco nnci 1 miser - w’i tim tin e g rounnd St  m i t e s  • I n  add it ion ’f l m u s in capabi hi ty. In tim e researcin onn timey i m a v e  been  s t u d y in n g some c o nj u g a t e d
p inas e r e l a x  at ion tire y- are usoi-k i mn g w i t i t  on  n -bony  1 compounds (e.g. * i onones I ti n at
s n n n a l i  gas unuolec u les such as um i trogen * appear  t o p hotoisou tmerize throug im tine
n n o h l e  g ases , c i n l o r i n e , a n d  c a r b o n  i ron-  t r i p l e t  states.
o x i d e , s t u d y - i n g  t i m e  s e l e c t i o n  r u l e s  aun mi As in It a l y (see 32—n 1 cimemnu-
l e a r n  lun g w h a t  v ibrat i o n s  a re  involved i st ry in the mini v o n - s i t  ies in  t 1-c low
in the re l axation m process . li rcy are countries imas its student prob l ems.
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lie re , im oise ~~i- r • time p roblenu i s  one of d i rn ‘t I oum a s  u~ ci 1 nus t i t  “ w t ’ J  of t ho
m m d e c l i n m i n i g  unum tmht -r  o f  s t u d c - n i t s  m s h i~~), Scln oo1—c ’- l u ’ ~ i m l i v  a t  the ou t 5 , ‘t  . Dcii, ’
hu m s resulted inn somne t-x ce-lle nn t f u c i l i —  c- v t-n’ , Prof . ( . 1.. i , i n i s  ( L a i s c n n , i t o n r t ’ do
t ic s  p 1 muu mn ed or built a dc-c ztde Or s O  k i - c l m e r e i n t a  c- t n In f e r n - u n i t in ~ut- c ( A t  ‘ c m i i  5 g n o
i go for nun t-x p mm n dinng r tud ci m t bod y ’ muo w Ro cq u eu m cu uu - t , I n ami cc - ) , ti m i d- of ti l t m m vi t o , ]

b~~~i n n g  s p a r s e l Y  0 0 0 u l m i o s ] . ‘l ii i s  s t u d e t n t  - l i t -m i S e rs , nmbrm n doume d Iris ori g in a lly- la-u
l n m o h l e r u m  l n n m s a l r e n m d v  m i t  t i m e  m d :  e n r o l  nrc - ti tu ( lc anu d i n u c ’scrnt c ’d i n r — t t m d  t w o  hi m I I  —

leve l , ss’iner t’ m u nuu o u nng somnu c r e s c - n m r c i m  g u - o u l u s  I i a m n t h e c t a l  c -  r ev iem sin l a S t n m n m u I u ~u c c h i a ’ s
t h e r e  ni t- C now It- is or no 1-osea - cii stin - c or r t i -nb n mt join s inn v nmria t , i o n n nm l mrt’ m 4 u mm i
tit- unts. l’he qcm m n l i t v  o f  r t - s e z n r c i m  n u t - v e t ”  t i c - s . h u m  so do iun g , i t -  sc- t imotim in nip-
the lt- s s  r e i n r a i m r s h n i u g l i .  ( ( ] s ’ o n ~ ’ t I- !. p n o h n t - m a t c - i m n e m u r o n i m u l tone m u d  a -~c i e m i t i fi c
- \ n :’ n n m lr , u S  , \ n o y  R c s e n i r c l r  a n d  sn annd cm u- di :a— fctt mn dati on n n o r’ a n n r ” n l ’ t - m’ of t h i n’ l c c t uu u ’ i’ —

r our I r cup I I m u uop e I I n~ hi c In ho 1101, cd
A v n m n i n m t i o n n c u l  i u t e i . i m . u l  i t n  I ’ n h I ’ l L ’ ,

t’ aun ire v iei, t- ,I mi s a co m n s t r a i t m c - d nm  t i u m m i z a —
MATHEMATICA L t jour of m m m u t t  i c u l a r  f o r m  . l i n e i n u g r e -

SCIENCES d i e u n t s  m i r e  t — ~~i c m u l l v  m m r e a l  i h i l i n e r t
L_ — ( ‘ n i c e  \ w i t i n  H r m a l  s l u i c e  \~~~, ml n n o u n c ’ n , h i t ’ . ’

clos ed con v e x set K in \‘, ~m hi lm neam-
( n i , k 1 ,\ V-\R IA ’h iu i .\’A i. INlnOh ] .\l,I ’I ’ j l ,~s AXE ) t’nn m’ , a) , ) onu \‘ ‘< V , n u n , d m m i i  e l t ’ n ’ e n u t

1. 1111 I’Rn~lmi,i:I - b S IN I - h A h l l I  IL\ ’h l u l l  I of \‘~~~ in tro s e ek s  an c l t - m e m n t  u ’ - s u c h
dull ~ h n s  5\ N’b l C n ) \ O I - i l i S  tinnmt mm ii , v—u ) I f ,v—u n for all vi

Inn t i u l S  s e t t i l m u n  t i r e  c o n m n h i l c - m , c n t : m i i t t -  prob-
f i r e ‘ l,t tom - n- I-Ta j or n nnn n ’’ (]eun tre ‘ s 1cm i s g m - u i e r a l  I v s t a t e d  w i t h i  re I n r c - t i c

~c i e m t  I f i c  u ’ cu l t : n m ’ t- i nn  l , m i c c - - - - -n j no t - t Ic to mm c l o s e d  c o n l v e ~. c o n e’ - and mm giveun
m: m e5ile v cm l cit y - in a no te corner of m’n n m ~np i u n g i • \~ ‘ -\ ‘  * . One  seeks mm ii c’lem :.ennt

- -‘ Sic its— ns nm s t ime l oc n mti o nn Ion - m m m i i n t t - n — i n -  s n nc li t h a t  F i m r * ( t i n e  p 0 1 m m ’ of -

mi a t ionn i l School of Ma t i remmitics . H e l d  and )l s )u ,ir ) = (n . So stated , time comp le-
fro nim i n — 3 ( 1  , tem ne l~tT’ -S , t i m e  School corn- m n n e n t a r i t v  p r o b l e m  a n d  t i r e  x - a r i c m t i o n a l
o e m m t r a t e d  on tir e time mtm e of v: mrimm t i om n cil i nm e qtma l it ~ pr o i r le n’ m ax-c t i n t -  sanme solu ”
I n u o c u n m i i ties and eo nnn ~m lcn t re nt ar ity hsroir - t ions , if any . It shonuld he unoted m ow -

I cans in tin t h e m a t  i c a l  m u s s  ic  s and coo— ever , tin at time van at i o n n a l  i u n e q u a l  i t v
no: :nics. ‘line i dea  f o r  n i s c h o o l  on t h e s e  p r o b l e m  u n c e d  n o t  be s t a t e d  ns ith refer-
sab i ects came frounu t l nuido St a nmi pac c himm , ence  t o a cone , so inn ti n s sense , it
I ’ r a m i c o  G i c m n n e s s i , a n d  t i n e  c m n m t h m o i  o f  i s  a more gcur c’ra l pi-ob le- i n .
t h i s  n o t e .  Our  o b j e c t  ly e  w a s  t o  :ls n e n ’n - A l t l i o u g l n  t i n e  t w o  tr -pes of  i’ r o ) n l e ’ m n n-
h i t -  n n l n : n e r o u s  l e a d i n g  i - e s c a r c i n e m s  I n n  h a v e  mmi uch inn common , there in n s fu-emn lit -

tI ’nvs e two r e l a t e d  b u t  s e l d o m  c s rn ’ m’n n l r n nc mn t - tie direct conntact between re-searchers
i n g  b m a n c i n e s  c f  I-ia t b r e m a t  i c a l  S c i e n c e  i n  t h n c s e  t w o  f i e l d s . Oun e p o s s i b l e
i n  o r d e r  t o  p r o m o t e  fu r - t I t e r  i n t e l - a c t i o n  r e a s o n  for -  t i n  i s  n~ni g ht  ire thm nt the s t u t i n
n r a i o n g  and  ~e t n , e e m n  t i m e  two  g r o u p s .  o f  x n m r - i a t  i o n m m n l i n m e q u a l  i t y  p r o b l e m s  in n s

I i  t o g e t i n e r  t h e  S c h o o l  w a s  a t t e m n d e d  been  c e n t e r e d  in  E mu r o p e — e s p e c i a l l y
he nH”ojt n f l  partic i pan ts frou nn 13 coun - in France and Itmmlv—w ’ineneas work on
t r i e s , p r i n c i p a l l y  f r o n u  Italy, F r a n c e , complc nm n cnta n it s- p ro il emn s land related
an-ti t I n s ,’ U n i t e d  S t a t e s .  ,\s is t h e  cus -  f i x e d  p o i n t  m ethods) hm is developed mainl y
t on ’s at the h:ttor c I-Imm jonana Centre where in the United States. But modern corn-
s~~i-ool s mire held on a year-n-ound basis , nuunication and transportation facilities
t i n e  P a r t i c i p a n t s  were  all classified make this exp lanation inadequate. 1
m s  i n v i t e d  s p e a k e r s  or e l s e  as “ s t u -  ii ore  p lau sible argument may have to
de nt — .“ In n ac t u a l  f a c t , none of the do with tin e back grounds of the matine-
l a t t e r  w e r e  s t u d e n t s  i n  t h e  c o n v e n t i o n a l  m a t i c a l  s c i e n t i s t s  conce rned .  A l t h o u g h
scum — c , b i t  rather P h i l )  holders n~’itim mathe- there are numerous exceptions , tine

a t  ica l in cib lications to their credit. x-ariation al inequality peop le tend to
— c ’- r i l  o f  t h e s e  i n d ix - i d u a l s  c o n t r i b u t e d  he educated m m  the tradition of classi-
- m n ~ 5 u u I -  n ’ ’ m n t . m r v  l e c t u r e s  d e u r i n g  free after- cal app lied mathematics. Models of ph ys-

n oon periods. In short , the level of ical problems , differential equations ,
‘I t -  a t t e n d ees  was q u i t e  m ni gh. mi nd topological vector spaces are corn-

]bn fortunat clv , Prof. Guido Stam- mon elements of their work . The conirp le-
m c ch ia l- ,cuola Nontnale Superiore , Pisa) tmm ent arity- people—again, wit Im some ex-
H 1mas ~ tham i two  m o n t h s  b e f o r e  t h e  c e p t i o ns— l i e  close r to the  y-oung er

-c- c in n i m m g of tine school. His absence branches of mat hematical science such
mm . ~u y t e d l y  affected the scientific as operations research and combinatorics.
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i h c - i r e- i ’ f o r t s  ar e  c l o s e l y r - l ; m t e d  to c n m ( m c i t v  to c o o r d i n m m i t t- t I m e -  d e u e l u I i m n , e n n t s
n n m m t i m e u t u m m t i c n m l  p r o g r a m n m n u m i n g  win  i c i m  m o s t  o f —  ju l Fn ’ nm nce- , ,\unu er’ it ’ m u , im und t-l sew iuc- u e- w i t h

en m s nno t i x m m t e d  l iv  r n : m n n n m g e - n m n n-  n i t  o r  (-cli — c omit r i tm nm t l o u i s  n i I t I n c  i r own .
n oun i c p i o b  l i - inn - s  a n d  i s utia m u  a ’ f mum m tc— I t i s w’ ortim wh i it ’ re’~n e-~~t ing lie u
d i t t e u m s i o n n a l  . is hat i n s  b e e n  said m m m i ’  t i ns t - s inefore- :

T in e s e  d i f f t - r c -u n c e s  i n n  o u - m c m m t m m t m d i i  s m a l l  g a t i r c r i n i - ’, s o f  s i m e c i a l  i s t s  f o r  nd-
w e r e  m m p p a r e u n t i n n  t i m e  l e c t u m r c - s . I s s u e - s n i t  i v e l i  l m ’ n i u a  p e r i o d s  of  t i n n u t -  i n n  s e c l u d e d
s c m c i n  as  t i n e  cx i  s t e - n i c e  aum e l uu m l q u t -n r e s s  p l a c e - s m i r e ’  h e - in c  f ic j u l  t o  t i n e ’  m m d v a m i e t - r : u e ’ n t
ol solu tion s are of inte r est t o  bo t h of  k m n n u w l c ’ d g e . T h i s  S c h o o l  oum v a r i a t i o n s
gr o u p s , m i t t  t i n i e s t  j o i n s l i S t ’ t i m e  appro — jnu e ’, n m nm l ities mind tu mtsi u l n ’ n a o i u t n m n i t t ’  problems
p r n n i t c  f u u n c t i o n n  s m n a c t ’  j u l  ms’imi ch to s t e - k n, n m s  uno t- \ct- ln t i o n .  I t m a d  m o  i u m m r a l l e - l
m m s o l u t i o u m  do r io t  m l n i s t -  i n  t ime u n i t e  s e s s i o i n s , umo s e r i o u s  d i s t r a c t  i o n s ,
d m n n m e  n i s i o u m a l  s e t t i n g .  Our t ime-  i n a s i s  o f  m m m d  uno t m ime in r t - s s i u r e  t o  i n t e l  f e -r e  w i t i m
tIre lectures presented at time School , the - s u b  k-ct s at inand . Iteir i ri g time un e- mm rl y
i t nn n m gi m t he iumfe -rred that nn unne n ic nm l toe seek s of t I n s  S c i n o o l  m n i m m n n u  n e t ,  c o n —
a l g o r i t h n n n n s  p l n m v  a unm uch large-n role inn t i s  ts s-i- ri- m m m n m i l e - , utn a un s -  s t i n i u l n i t  l u n g  i d e a s
time com mm p l entnenta n- i ty fit’ Id t imaum in var u ‘ we r r ~ t- .e c li m tm n ged 

* 
m m m d sevc-ra l ccl l a b o r a  -

mi t ioun al ineq ualities. ihowe x-er , timis t ions were Ic- t oni . These- are ji m -s t time
d istinction can to some e x t e n t  he  m i t -  — O u t s  0 1’ h e - ’ i t - f i t s  t i n a t  w e r e  a n t i c i i n a t e d

r i h u t e d  to  the ’  s e l e c t i o n  o f ’ t I n e i c c-  1mm ’ t o organizers i f  the scImoo l . A vo l  -

turcrs. Them-c is far more act ivity ammo - of P r o c e e d i n g s  ( d e d i c a t e d  to Stam-
g o i n g  on ium t h e  u n u n n e r i c a l  s o l u t j o u n  aund  p i  chum s i s  fo re ’ se eun . ( R i c h n a r d  N .
analy sis of variational inequalities u t i l e , stanford Un i x- t- rsity , Palo Alto ,
t hamn one m i gi rt inave  i m a g i n e d  a t t he CA I
s c h o o l .

g a m y o f  t h e  l e c t u r e s — p a r t i c u l a r l y
t h o s e  c o n c e r n e d  r s i t h  variational in-
equal ities—c ox-cred such top ics  151 R O D U C I N G  N O R S K  UA1’A 10 AlbI  R ICA
as  f r e e b o u n d a r y  p r o b l e m s . These al- iso
in the stud y of  f l o w  th r o u g h porous Time N o r w e g i a n  l)e f e n s e  R e s e a r c in  ins-
m tned ia , hydrod yna mic lubrication , and tahl is lnnm ent (SURE) and the Royal Norwe-
e l a s t o - p l a s t i c  a n a ly s i s .  The l e c t u r e s  g i a n  C o u n c i l  f o r  S c i e n t i f i c  and Indus-
on coniple m enta n it y dea l t wi th a l gori thms , trial Research inavc for decades supported
e x i s t e n c e  t h e o ry , a n d  r e l a t i o n s h i ps R Id )  on d i g i t al  c o m p u t e r s .  P e r h a p s
b e t w e e n  c o m p l e m e n t an i t y  p r o b l e m s , x - a r j -  t h e  best-known of Norweg iaur co m pu ter
a t i o n a l  i n e q u a l i t ie s , ma thematical manufact u rers is Kongsberg, w h i c h  is
p r o g r a m mmm in g , and mono tone operator the- fully- governmmnent-owned. H o w e v e r , t ine
ory. Other theoretical lectures repre- fastest growing and unost dynan ric of Nor-
sented the calculus of variations , sto- w e g ian compu ter companies is time pri-
c h a s t i c  op t  i m i : . m t  i o n  and c o n t r o l , convex  va te l y owned Norsk Data A/S , w h i c h  is
anal ycis , aund cs-stems of nonlinear equa- head quartered in Oslo.
ti on s . The applicatio n s discussed Norsk Data (ND) is an e x c e l l e n t
tended to lean more toward physical example of the Norweg i an ’s a b i l i t y to
than economic science. One particularly carry throug im f r om f u n d a m e n tal r e s e a r c h
interesting application in the comp le- to prototype development and testing
men tari ty f i e l d  p o s s e s s e d  bo tin physical within a governmen t-subsidized labora-
and e conomic  r a m i f i c a t i o n s .  I t  was tory and then to spin-off tine new teem-
concerned wi tim the optima l excavation nology into the private sector of the
of submarine pipelines , economy for commercial developmen t.

As alread y mentioned , the stud y (This is in marked contrast to the often
of  v a r i a t i o n a l  i n e q u a l i t i e s  i s  s t r o n g e s t  h e a r d  s t o r i e s  of R~ D p r o j e c t s  in  some
in France anti Ital y. In Ital y, there other countries which show great promise
is also considerable interest in comple- for conummercial development but , for wh at-
mentarity systems. This interest cuts ever reasons , never see the li ght of
across all lines of acti x -ity: theory- , day outside the laboratory.)
computation , and application. The Ital- lur 196 , three people from the 111cc-
ian leadershi p can be expected to con- tronics Section , NDRE , with tire encour-
tinue in the future , largely throug h agement of the Government , left NDRE
the efforts of I.. Magenes (Pavia), U. to form their own company , Norsk Data.
Mosco (Rome ), F. Giannessi (Pisa), and Their objectives were to desi gn , produce ,
C. Ma~ er )‘Iilan). These individuals and sell di g ital computers and peri pheral
and the groups they head bear the equipment. Although the first f ew years
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ms’ e r e  m a i n l y  devo t ed to  f u u t i r c r  R1I D aun ci l a r l v  , .\D m u s s x - i r t u a l i > a l l  of i t s  pc-
sounme inn it jul produ ct dec-cl opmnnent 

* 
N h i ’  5 r i 1t i u e -  i n t l  equ i i m inren t  f rom nu t i m e  l e a d  lung  n n s m m n u  -

g r o w t h  w a s  n o t  u -ap i d .  D u r i n g  t i m e s e  f a c t d m m e - n’ s ar o u n d  the world. Time SluR P
s-cam s , the newl y- developed computers c o m m u t e r  itsel f (i.e., t i m e  c e n m t r n u l p r o c —
w e r e - b u i l t  i i i  s u t u a l l  s e ri e s  i n v o l v i n g  en s  i u m g  u m m i t , nut-rumors - u m n i t s , aund a l l  e q u i p-
s i nnup le t e s t  equ i pnnment  and n~en- e- s o l d  n i m eunt u m e e t i e d  to  i n t e r f a c e  m5’i , th p e n i p h e r m m l s )
t o  c i m s t o n n m e r s  who t h e m s e l v e s  m ail a de-  i s  t ies i g u m e d , d e v e l o p e d , and u t n a n u f a c t u r e d
t n m i l e c l  k n o w l e - ti gc o f  d a t a  p r o c e s s i n g ,  b y  S i n  m r s  a r - c t i r e b a s i c  o l m e r a t i n g  s s t e t s s ,
e.g. , f i rmnm s hay m u g  tine capahi 1 ity of co nnu l ni lel’ su , aind d a t a — b a s e  n n a i m a g e m e u n t sv s  -
d e v e l o p  j u n k  t h e i r  own o h u e - r a t i u n g  sy s t o n m  t e m s .
s o f t n s n m r c  uu ic l  i n t e r f a c e s  to p e r i p h e r a l  h o w e v e r , ND does n o t  a t t e n u p t  to
i m m p u t / o u t h u e m t  cc iu i p n n l e u l t  u nm e l  a u x i l i a r y  d e v e l op  app l  i cat i o n s  s o f t w a r e  fo r  t i n e
s t s ’ r n m ~~o H e - v i c e - s  s n u c i n  as t a p e  o r  tu s k  s p e c i f i c  p r o b l e m s  of t i m e i r  c u s t o n n n e r s .
d r i v e s . Tin s seenn s  mm w i s e  p o l i c y , s i n c e  t o d a y

Ohv ionm ’— 1 y , t i m i is is a uat i mer limit i ted ‘rust o rgaum i:at ions e ithen have time ir
ar i d  spec  m l i  :ed nnarket , a u n d  NI) real i:ed t -sn m n — m ouse  a p ln l i c a t i o n s  s o f t w a r e  or
t l m n m t  - e t s - t a m m i e - si g r o w t h  rs o u t l d  d e p e n d  can m n u r c b m a s e  good p a c k a g e s  f rom s o — c a l  led
u p o n  t i t ’ S  1 gm i m m g  c o n n u l u l e t e  I i a r d w m t r e  m m md s o f t n m a m ’ e i r ouscs  . Oun e exception to this
so ftware si - s t e m s - s  wi micin could he e a s i l y- p olicy - , wimic in is presen tly being nego-
mau m c m fmict ured n m m m d  sen’v iced , anmd w h i c h  t i n t e d , i s  t i ne  p o s s i b i l i t y -  o f  ND pcn r-
w o u l d  m ax- c a r c a s o u m n m b l e  t e c h n o l o g ica l  c h a s i m m g  tin e NA G L i b r a r y -  (N u n m e r i c a l  Al -

l j f e  s h i n ;  t h a t  i s , systems w i n i c i n  w o u l d  go rithu mm s Group) of basic num erical nil-
m r o t  be  [ m i c k i x  o m i t  — d a t e d  b y s c m p c r i o r  g o n i t i n n n n s  w h i c h  w o u l d  w ell serc- e tine needs
e- q u u ~ m u 5ar t . u : - I i e m r i m l g  on t i r e u : i m m r k c t  i n  o f  m os t  c u n g i u n e e n i u n g  ann d s c i e n t i f i c

— t Pt- n m  - ‘ t — p n t c t -d am id in i g im I y’ c o n n p ct  i t  i c e u m s e r s  . ( I o n  m o re  i n f o r n n m z m t ion our t i m e
c c i i’ ’ t s r  i m m d c m s t r y .  B e l t  i s h — d e c - e l o p e d  NAG l i b n - a r v , see

‘Fh im ’ — 
* 

N i t ’ s b a s i c  po l ic s - inns alw ays 3 1 — H :  S-I b y t h is a u t i m o r .
hit- en to a n iS e use of tim e latest teci rnol - The earl y- NORD hardware and soft-
0gm to d e v e l o p  p r o d u c t s  wh i c i n  w i l l  g ive  w a r e  systems were des igned speci ficall y-
a ca-n t o nnne- r tin e best possible overall for- engiumeering and scientific conmputing
— c l o t  i on  to  I r i s  e ln m t mm p r o c e s s i m m g  r e q u i r e-  app i i c a t i o n s  and were  so ld  p r i m a r i l y
mounts . f i n s p o l i c y  h m m s  l e d  to ann i n n - to  un i v e n - s i t i e s  and r e s e a r c i n  i n s t i t u t i o n s.
t e r e s t  i n g  connrh  i n n a t  i o n  o f  p r o d u c t  il ow’e c - c n- , as t h e  equ i pmem r t  became in-
s t m m u m d a r e l i : a t i o m r — w i n i c i n  p e n - m i t s  m ass  c r e a s i n g l y- sop h i s t ica ted , ND s u c c e s s f u l ly
m n r o d c u c t  i o u n —nm n m d en s  t o n n u - t a i  l o r i u g  to entered the comnnercial data processing
t h e  p r e c i s e  uneeds  o f  t h e  c u m s t o n n n e r .  m a r k e t  as w e l l , and a growing propor tion

Tine actunm i macm ines produced b y- of tineir sales are in tln is sector.
\ I ~ go b y t i n e  na m e o f  NORD comnputers. ND’ S tinree basic computer series
Tiney- are of the so- cam i led mm icomputer a re  t in e  N O R D - l ) I , N O R D - l 2 , and t ine  NORD-
type , in con trast to tire very- large 50 . In  b r i e f  and broad  o u t l i n e  t i n e - j r
si m m i nnfrm m nne mzmchnines produced , for exan mup le , re spective techmnnica l specificat loins
hit I B M  aund Control Data. Am - i inten -estiu n g are as follows: NORD-l O is a general-
f a c t  ms’ I n i c i n  my h o s t  Mn . s~usn n uun d S~~~geda1 p u r p o s e , m n m e d i u r n r - s c a l e  c o m n r p u t e r  w i t i m  1 6 —
(Vice President of Internationa l Opera - bit ms’ord iength. It Inns MOS viu -tua l
t ion -is) pointed out is that tir e n-ap id unmemory wit h up to H 50k word capacit Y ,
m m n a n - k e t  g r o w t h  f o r  c o m p u t e r s  seenu s rd  - a n e r n o r y  m n r a n a g e n n e n t  sy s t e u n  w ’ i t h n  u n i que
a t i ~~t- l v  l i t t l e  i n f l u e n c e d  b y varia tions data protection feature s , a micn -opro-
i nn oven -all econom nu ic conditions, For ~ ra nunn ed inm— tnuctiou r repetoire , aund 10
i ns tm m nc c , tine worldw ide growt mm rate iurdd imeu rdent progr am ni levels. NOR D-l H
io n lar ut e- mainfrannes inas been consistc ur tlv is a snailer version -i of tine \ORD—lO wi tbn
a b o u t  I SI  p e r  s-ear , w h i l e  f o r  m i n i s  ~up to (il k words of rncn m om ’y . NORI )—S O is
t h e  m a r k e t  s h o w s  a 3 ) ) - 3 5 %  per  yea r  inn - a s p e c i a l  h i g h u - s p e e d  a r i t i r m e t i c  u m n i t
crease. This latter figure certainl y- w-orkin r g mis a is lavc to tine NORl)- IP .
a u g e n s  w e l l  f~~r N o r s k  D a t a .  The NO R h t—S) ) works wi ti u S — h i t  ns’o rds ,

M odulm n ri ty’ of both hardware and b u t  c an  a l s o  h a t e  m i -I — h it f l o m m t  i n g  p o i u n t
s o f t w a r t -  d e s i gns  is the key - t o  N D ’ s a c c n u n m m c y  w i t i n o m m t  r e - d u c t  i o n  ium speed .
al - i ll ity to respond quickly to chang ing Tin e operat inng sv stemt n and dm n t mm-
n n m n t r k e t  t l e n t a n d s  and e a s i l y  to  i n c o r p o r a t e  b a s e -  n n m m n m m g e m e u n t  s y s t c n r  s o f t r s m m r e  o f f e r e d
n e w  m i n d  i m p r o v e d  e l e c t r o n i c  c o m p o n e n t s , on \ O R h t  m a c h m i n c s  m i r e  t e r n ’ n e - d S I N ’ i  RA N I I I
c sy nc - c i m u l l y l a r g e — s c a l e  i n t e g r a t ed  c i r-  ant i  S II tA S , n’ e-spcc t ively . Tire SI hAS dat n u —
_ m n i t s  t i n m m t mi t-c purcinased p r i n c i p a l l y b n m s e  svs tea , , o n i g i n a l  Ix- developed by
f r o m  A m e r i c a u r  c i e c t n o r m i c  f i r m n n s . S i t u n i —  the- Ce- un t i n i l  Ins - t itute for lundust n ial
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R e - c - a m - cu in Osl u m , i s  c l a i n m n e d  t s -  h i t t I m e  It~ se-t n u d  n , u n u t o n  I n m u m d i e a h s  i s  t ) m m t
f i r - s t  f m m l l — f ’l e -d ged  d u t n i - I m s e  s y s t s n n  S c u r n i m i x ’ is a u n  m y  i n m n ~iu c o n  L oun u try corn-
f o l l o w - m u g  t h e  CODASY1. Oil -n ; r c c u m m n n - n t - m m d a —  m i r e d  to  utmost  ‘ rei e’ i r , si t j u T n  . Inn cx—
t b un s to i nn ive hc c n m i n u h s l e n n n e - u s t c d  omm mm m m n e l i u m g  u t ’ s h u n : c m i i i  oh e - r , m t  -m is- , SD ‘ u - c -Is
ci m m  i c o n u u p u t e  r . I t is un it -nm t I ‘ n i l  to t I n n ’  t u , u  t tin 1 s factor is i l l  I c ;-a i t  j a i l  a o f f  -

systeun s offt red omm m i - ge mnm : m i n mf m ’au - ne - nua - ~e-t be t I e’ i’ ni ct t imat al ’-iei st i n - s i f  m i m e
c h i n m e s  s u c h  a~ the h I\ h VAC — i i)O) n u m n d  l a b o r  cos t  n i s s o c i , s t e I  ~~~~ t h e  1nr odu ct ion
h IM 360 smm nd 3Th se-m - ie s . ND’ s i m t l i m c m u m e u m t n m — curd smi l e- of  t i e - l u  c - q u i p  t n t  m , i t ’ c O : n m n t i  0

t i u m u n  o f  SIBA S immm s u t i l i : e d  f a c i l i t i e s  f o r  he  m u m a n h s  t i ; ~~ m mm d ‘ p  p o r t  i ,  ‘ n ,  u - e m ’s
o f time- S I S ‘RAN I Ii v i rt cram ) in to en ge op - om ~’nm c o u n m t  r y  .
o ra t i nag sy ’s tem m m l u - i en rile- i- to inn i n  i n n s  I n e  l u c e m m u -  cm o f  t h i m -  xce I l e n i n  e~ ~-~- u ion
tine ninmuu n h e - r o I add m t l e m m a  1 n - c-ci t i unes r e —  t I n u t  \mngi t ommi p u rt s ’ u- s Ii n i t  m I’ d- c 0 m m c d  in tine
q u i r e e h  i n  t i m e  h m r o g r l m n n s . ~~ p r ~~ ’ mde - ~ p m m s t  , - e c- e - r a l  y e m e n  mn - i  t i m e  cmi” n y ’s de—
t i n e  c a p a h i l i t a  f o r  m u l t i - u - i c  u m s e m- — ; ’ r o g r - mm m mn s s i n e  t o  e -x l t amrd  f c u u t Le ’ m , Ss , r ’  I a t m  i s
to mmccess time s annne d ata—l ane is m u ’ i u i h t a -  e- , n ; c n i e - n c i m m g  g r o i s m u , :  a s m ~~ • n ronnu t i e ’
neously , aund at time a nn e t i - n i ’  i t  ;- r e— o r i g i n a l  t l n n e e  fs n n m n sl e ns 1m m I n ’ m ’~~, ti me com—
vcm ts auny sing le u-e r fm o , - m n n l c ’mm t i o n a l l v  p a u m m y  I n s  g r o m s -un t o  m u l l - r d  t l u a u  5 m m )  e a s l l ov e e s ,
on - i n n a d v e r t e n n t l v  s ’ on m t mm m : t m n a t  l u n g  t i n e  conm mn nmon  w i t h n  a l n p r o s a i n m r a t c ’ l \ ’ 2L1 1 1 m m  Oslo au ,J ti
d a t n u — l - a s e .  n c n ma u i m m d e r  a t  s e v e r a l  I u n t o  o I ’ f i c e  i s .

l a s t  s e a r  w a s  si n-i e s h ’ m - c i a l l v  p r o f i t —  u n  t i n e  m i s t  f o u r  y e a r s  a l u - u m e , t i n e -  s u m - l e n
a b l e  anti  e v e m m t f m u l  o m me ’ 1 m ’ N m .  ‘ f o t a l  o f  e- m n u i ’ l o v c e s  1 m m  i u m c m ’ e n m s c d  f r o u n  ~ o m m to
s a l e s  i n  1 9 7 7  a t u i o c m m n t c i  t o  I I H . 5 m i l l i o , n  t i n t -  e c i r n e - u n t  300 p lu s , acid t h e  f i r s t  of

— k m o n n e r  ( a p p r o x i c u m m t e l v  s H , ~ nu l l  i O u m ( . t i m e  l ive -  m n r a i o r  i n m s m u e l n  o f f i c e s  m~m Is uno t
Al  t b noc ig h s l i  g i r t  I m s n o r e  t h an h m s m  1 f o f  cve mr o p e n e d  t i n t  i i nn I d —  I 975, hiring my
t inc ise n~ c- r e- to ,\o n n e  

~i s t u n  m m mmd Sw’ ed i s i n  c - i s  i t  , p u-ci a nsi t m o r n  m ” c - re ’  h u m  ‘i o gr e s  is to
o r g a n i : s m t i o u m s , s a l t s  i n n  I n a m n c e , S w i t : e - r -  su a v e — f o r  t i m e  f o u r t h  t i ’ n e _ _ _, ? e  ‘new’ and
land , Ge rmammy -, mmmii t I c  ( t 5  s m c c o m m n n t t I  f o n  mm md i 1 ar-ger head quartt- n
nearly’ -10% of tIme t o t nul . NI) is especi- Sucin growing m a i n s ar e , o f  c o u r s e ,
a l l y p roud  to  m a x  e- b r o k e n , f o r  t i r e  con nmnmu o n to  a u m y  ve-i -~ s u c c e s s f u l  s ntua l l  e n -
firs t t imun e , im mt o time ,-\nem-ican unar ket terprise; but t , i n  N o r w a y  t h e r e  a re  some
a i th time s sm l e to Sin~ er L ink of S’ORD eu m mi que u r o l n i t - n us . E on - e x m m n n i p l c , t h e  Nor-
systems for time fi i g l u t  s i n n u u l a tors  of w’eg i a n  u u n e u n l p l o v n nnt ’ n u t msul c is less than
t h e  i - H i . A n r o t i m e r  soeircc of pride is 1%. There is m m great slnorta gc of labor—
t i m e  f a c t  t ir a t  Ci RN ( t i n e Eu ropean  O r g a n i-  b o t b n  s k i l l e d  and u n s k i l l e d .  In  i m s m r t i c u -
: a t i o n  f o r  N u c l e a r ’  R e s e a r c h ) , wi n i c im  l a n , peop le a’ i t i m p r i o r  e x p e r i e n c e  or ad-
in  1973  was  t h e  f i r s t  Eu r o p e a n  o r g a n i : a-  v a n c e d  l e v e l  e d u c a t i o u n  i n  h i g in t e c h n o l o g y -
t i o n  to  p u r c h a s e  NORD c on m p u t e r s , has  a r e a s  a rc  in g r e a t  d e n m a n d  and s l ro r t
o rde red  an a d d i t i o u n a l  26 machines. su m pp ly t i n rocug hou t the country- . Because
A l t o g e t h e r , C E R N  now has  n ean - l y  100 of t i n s , ND feels tirat it may- he neces-
NORD compu ters. As a result of iraving sary to move certain of its operations
i n c r e a s e d  i ts e x p o r t sal es f r o m  n o n e  t o s u b s i d i a r i e s  in o t iner  c o u n t r i e s  where
i n  19 7 2  to  -HYI, j un  1 9 7 7 , ND was  awarded  t h e r e  a r e  b e t t t - r p r o s p e c t s  of f i n d i n g
t h e  “ 1 9 7 7  N o r w e g i an  Export Award .” qualified per sonnel.

In  c o n n e c t i o n  w i t h  t h e  e x p o r t  m a r k e t , In  a d d i t i o n  to  i t s  head q u a r t e r s  in
ND and a l l  N orwe g ian c o m p a n i e s  o p e r a t e  Oslo , ,N o r s k  I)atsm has branch offices in
u n d e r  two  m a j o r  h n a n d i c a p s .  A s i d e  f romn t i n e  UK , F r u m u n c e , 1)enmark , and Sweden.
the comparatively aggressive marketing Recently , i t h a s  opened an Amer ican
policie s of thneir major competitors hranclm office in Boston from which it
(mostl y American-based companies), hopes to nuake further inroads into the
every European country that has its US market. (icilliam J. Gordon)
own computer industry has rather strong
economic protectionist policies that
essentially preclude any government
subsidized organization from buying
forei gn manufactured equipment. Thus , DNRL.RERORTS I
ND must direc t most of its sales effort
toward the private sector of the - Euro - See the back of this issue
pean market. (Ironicall y, Norway it- for abstracts of current
self is one of the least economicall y reports.
protc :tionist countries in Europe , since
by’ l a w  all Norwegian companies must bid
for public contracts on the same terms
as their forei gn competitors.)
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I l  I 1 MICROCO’slPlIi ’ h kiN ANP ’l ’hii ’n l k  u s i n e m i  t h e  i n n n c r  workings of t ire com nmput er
were visible to all . lie pointed out
tiuat tine development of the lOOOs and

lIne h n t c - r n r u t i e m u u a l  ~ct~~ie~ x- of M m m i —  earl y 70s crea ted an envelope of soft-
.uu5l  M m c r t m c o n t n p u t e ’r s  m e l d  i ts Sixth Synni - xcare around the computer that denic-l

m mc ’ s mum m m m d  L~~i n i h j t i o n n  j u n  : u r i c m n  d i r e c t  access  to t h e  e l e c t r o n i c s  to  a l l
our I 2~~i S Junne 1 9 5 . ‘fin e se -it I r ig  a m i s s u n a u t i m o r i z e d  p e r s o n n e l — a n d  t in a t  imard-
u n u s u a l i’ e- l u g  se - u o r m m l  r o onmu s o f  nm sn uma mil ware eng ineers  are  b y defini tion unau-
h:m 11 ei mn u l ick s tr ’e c ’ t , no m e  ti f t d-m m m u s e d  t i r o r i  z e d .  He c a l l e d  t h e  s o f tn s ’are a
f o r  b a l l e t  r m c t i c e  a ind t n n n m - i c  s c h o o l  l a y e r  o f  “a d m i n i s t r a t o r s , ’ and  s t r e s s e d
rec  i t m i l s  , a n d  i nd e e d  t r n m n n m m c t  p r a c t i c e  tir si t icitin microprocessors tine adnn ini —

w a s  c u m m d e r w a y  i n n  omme o f  t i - i c a d j a c e n t  s t r a t o r s  a re  nom s gone , t in u s  l e a v i n g  t ine
roo m mus  t h n r o u g f n o c m t  t i m e  C o n n f c r e - n m c e -  . N c’v t r -  w a y  open to  e n g i n e e r s  to  d e s i gn w i t h
t i r e l e s s , t i n e  C o n f e r e n c e  c o n t e u n t was Im a r d w a r e  and  s o f tw a r e  t r a d e o f f s  once
good , dem ~j m i te n anny papers being csmnmcel led agaimn .
sit tine ln m st nun i u r u t e .  Of parti cu lm m n’ n o t e  The  analogy betms een this vie-n , and
l sC V C  papers disc um s is m un g hna mm Awamre m in it i those of Pmof. Robert Antimony of MIT
s o f t n c a i - e  f ron tn  c o t m u n t n i e s  m n o t  f r e c i u e u n t l v  a r e  s t r i k i n g .  S t u d e m m t s  o f  i n d us t r i a l
h e a r d  f r o n u i , time - r e hi eing focu r papen-s numa mmagement in the earl y post—I% i~I I p e r i o d
fm - on b o t h  H u n g a r y  and S p a i n  au r d  o m ne n~ i l l  re-nin e-mi -icr tlmat Antimon y d e s c r i b e d
ea m chm from In i m li m mun d , C:ecinoslo vakia mind m o w  industrial organi zations grow tinrough
Po m m d . M o s t  o f  t i n e  a m n n o t n u n c e d  papers ccmntn - ,m l I : : it i o n  of  d e c e n t r a l iz e d  c a p a b i l  -
a s  usu a l , acne fromnm the (I S , C a n a d a , i t i es  f o l l o w e d  fr y  a p r o l i f e r a t i o n  of
t : i e  ERG , F r a n c e , a n d  Sw i t:c r l a u n d , hc u t  f u r t in e r  d e c e n t r a l i : n m t  ion of ne x ~ capah i l -
to a disappointing exteun t US speakers ity , follo ms’ed b y- a new m, smvc - of centrali-
f a i l e d  t o  s m r r i v e .  I m c i i i  r e s t r - i c t  my z m m t i o u r . In t h e  c o m p u t e r  ca se , p r o c e s s i n g
c o v e r a g e  o f  t i m e  S y u n p o s i u n n m  to us f ew power  is centralized in t ire s t a m r d a r d
i n i g i r l i g i n t s  u s i t i n  s p e c i a l  s m t t e n t i o n  to  s o f t m s u mre , w b m i c l n  i ndeed  g n e w  enormousl y
co ntributions from the countries rarel y’ fronm r 196(1 to 197 5  anti required applica-
inea n - d fr-om . tionm programs to rest our bigger and big-

P r o f .  D. :issor (Univ . of Cal gary- , g e e  c o n n u p c m t c r s  and more and unore  e x e c u t i v e
C a n a d a )  o f f e r c d  a t u t o r i a l  on n u e t i m o d o l  - and  U t i l i t y -  s o f t n ~’are . Time c o m p u t e r  h u s i  -
ogy  for -  s y s t e n u  d e s i g n  u s i n g  cuicroproc -  ness  Eec -amine a i n igh - ov e r h e a d  bu s i n e s s ,
e s s o r s . lie p r o g r e s s e d  t i n r o u g h tir e uscm si l h u t  now nnicro proce ssors have broug int
proc edural steps anti cast some extra hack a l o m ~-o ve r in e a d  w o r l d  w i n e - r e  ti - i c de-
l i g int  on each. For example , iris first sigm re r can unmake direct counnections be-
s t e p  t s m i i s  “ D e f i n e  t h e  Sy s t e m  Pu rpose ,” tween  t ime b a s i c  b u i l d i n g  b l o c k s  and h i s
and  in  t h i s  he a d v o c a t e d  d e v e l o p i n g  own p r o b l e m s .
a stsm ten in emn t o f  o b j e c t  ives  w h i c h n  was  Gyor gv  An n h ro zm -  ( C e u n t r a l  R e s e a r c h
a u n more g e n e r a l  s t m m t c m e n t  t i - ian  t I m e  o r i g-  I n s t i t u t e  of B u d a p e s t , H u n g a r y - ) r e p o r t e d
i n a l l y  s t m m t e d  p r o b l e m .  lie s t r e s s ed  on-i a p r o j e c t  to d e s i gn and b u i l d  a micro-

t h i a t  t in e fei nd am n u m e u r t a l  c o n s i d e r a t i o n s  p r o c e s s o r  s y - s t c n n  t i m a t  w o u l d  imave a l l
i n  a p p l i c a t i o n  o f  u n i c r o p r o c e s s o r s  a re  t h e  c i n a r a c t e n i s t i c s  of  a g e n e r a l  p u r p o s e
t ine  i r  I iun i t e d  po n 5-er  an t i  t i m e  need , t i m e r e -  c o m m n p t n t e l -  and  c o u l d  e m u l a t e  s ex - e r a l  of
f o r e , f o r  t in mc s h a r i n r g or n t n u l t i p l e x i u r g t i n e - i n n ,  l ie d e s c r ib e d  m u s y s t c n m u  b u i l t  of
t o  m e c o m l m l i ni h a fun m c t i o n .  h i e  d c  f i n e d  I n t e l  3000 hit sI ice-conniponents and

me in icroproce ssor as s i nnip l y- a I n r o g r u n u m — s a i d  i t  m a d  nm o nc s u c c e s s f u l ly  e n t m u l a m t c d
d r i v e n  c l o c k e d  s c u h u t e u r t i m m l  c i r c i n i t  , ant i  a PDP 11/40 using t s O  p n - i u tcd c i n c t i i t
d c s c r i h o 5 i  t ime v a r i o u s  m e t h o d s  o f  mm -s m - n m —  b o a r d s  o n l y - , in n  c o n t r a s t  to  t i n e  n r i n r e
c in r o n o u s  t i nnnc - mcm l t i p l e c i m i m i , m n s i m u m - l y :  o f  t i m e  l l / 4 m 5 , au -id m , ’ i t i n  an a v e r n m g e  e x e c m m —

s m  ~~~~;-  —
‘ , - - h i 1cm c a l l s  for m E m o ’  t ioum ti mm ue s)on,ci- onU s- b y- mm factor- of

pr i i C e - nsa i t ann - i go I in c-s to he Im ~i i t  1 • S .
i m m t e  t i n e -  m i c r o j n r ’ t n c e s s o r  l o g i c .  i’ y o t r l n i g e ’ r s k i  ( U n i v .  of  P n n m g c i e ,

— 0 — j ’ ’ ‘
~~ m s im i c i m l i n e s  t i m e  s m n n u c -  C : c - c i n o s l o x ’ ’ i k i s u l t i e s c n i h e d  tec i mn n i ques

n- n u t t in 1 go l o g i c  t o 1) 0 1 1  u - t i m e r  th e x ’ n d e s .  f o r  i m r c i e s m — i n r g  sp et-d t i n r o m i g h  p i p e l i n i n g
- ‘ , w h i c h  1-eq im i n ’es sonn cus’Ira t sit t h e  n u n ici - o instruct jour 1 cc-el win e -un the

r c m ’ e l m i h o r a t e ’ I s a i t , go , m m m i i f L u ,; l og ic , Cmli es-d c t i mn u c -  is nunore t insmu m twice as
fast mm mc m e -u n m o r v  n u n c e - s s  t i n s - c .  B y’ dup l i c a t —

- - -- u- ml - - ‘ - - - . j ung t i n e Me - n i u u i y \~i d r e s s n - n o J i r l c s  am i d  m u l t n  -:~ s s on  p r o c e e d e d  t o  o b s e r v e  t i n a t  t i n e  p l e x i m i g  t i n e  i m m t c n l n i c c  m c t m s e e n  two  o r
m i c r o p r o c e s s o r  i s  m a k i u n g  i t  p o s s i i m l e  n - n o n e - R e a d  O n l y  can n es , it is possible

a n t e u m um t o  t i m e  m m m l re -~ of the I 950s gre -sm ) Iv to re-deuce tine t i nnuc - n e((cm i reel to

35— f

_ _ _  _ _ _ _ _ _ _ _ _  
~~-- - - - - -  

‘ --4
_ _ _ _  -- ~~~~ ~~~~~~~~~-~ - - - - - ‘



_ _ _ _ _ _ _ _  _ _  -

-

bnN ,\ 3 2-1 )1

e’m e’cute in struc t ju n 15 s it u only a c’ery - i’ n ’ m m n isu r con m n :tn :u i m l ts s i r d -  t h a t  I - t i m e -
n c m n i , i l l  i n n c u e -  s m - -c - in  t i m e  n r u m n r b e - r  o f  p r i n t e d  m in i - e r  o f  o p e - m ’ s u t i o u r s  m t - n ’  n n n o d u l e  t n - k
c m n c i l i t  bo:m rci s r e q i m i n ’ -~h . sino tnid he- of  t h e  s n i u n ue-  o r d e r  o t b c n n s - I s e -

~~~, i a m k u h m a s h m i  : h i i t m c i u i l t d ’ s C e - m i t r a l  t i m e  e , \ c e - 5 5  p r o c e - s s i n u ’  m mon e er  i s  w a - r e -~h ,
Re -~~e , m m c h  1 , abm r n m t o r v , i a i l n s m n m i g m m v e  m m p a p er  mi nd 2) tire tamsk I c-mr; t bs sirould he grea t
oum nmen nmorv e,e te rms ion in nit Icro l um- ocessos’s . c on m mpm ure d  to  t ime  d a t  a e x c h a n g e  t in - ne - .
‘ I b i s  ms u mu m e  u l l y  o m m l >- am d e s c r i p t i o n  of At p r e s e n t  t ime -  SMS 101 s y s t e - u ’ n m a n
tlre ilIl ’AX 2m ) isbn m~~lm i mn u p l e mn n c- n r t s  a n u e t h o d  b e e n  p r o g r a n n u m e d  to  a i c c e p t  c u r r e n t  w e a t h e r

ms’ in e r e h s  i t s  1 m m - m it  m i c r o p r o c e s s o r  log ic c o n d i t i o n s  i n  t h e  b n n r r o p e a n  r e g i o n  mind
d a m n  a i I m  ,‘ SS 515 nnu cm ci n nut n a r y mis would nunim eric al lv for e - ca - st the weather in five—
u n o r n n n a l l y  r e q u i r e  32 hits , name ly’ 256 ,000 mn u i n ut e s t e p s .  O t h c n  app i i c a t i o m n - l n l a n n n e d
words of m emory- . ‘ f a k a u i m a s h n i a r g u e d  t in a t  f o r  t h e  SMS 201 i n r c l u e i c c i r c u i t  s i u n m m l n m -
t i r e -  a~m p r o s m c h  o f  u s i u n g  mm l ( t - b i t  n n a c h i m n c t ion , i mnma ge  p r o c e s s i n g , ir r o c e s s  c o u r t r o l

ms ’ i t i n  au d i t  i o m m s m l l og ic ms’as a b e t t e r  and e - n m c ’ i r o n m e n r t a l  s i m u l a m t i o n .
so l u t i o n  t i m sm n g o i n g  to  a 52-bit m a c m i n e  H e r r  H .  R o c t i n l i s b e n g e n  ( S w i s s  J n cd~
h e - c a u s e  o f  c o m m n p a t i h i l  i t y  c o n s i d c rat  ions e r a l  I n s t i t u t e  of  T e c h n o l o g y - , L m m u s m u n n e - i
m s i t h  e x i s t i n g  de s i gn s , and  provides described h is uppron m ch in assembling smn
r e a s o m r a h i e  p e r f o r n n s m n c c  a’ i t i r  l e s s  o v e r a l l  a r r a y -  o f  m i c r o p r o c -  s s o rs  t o  for u m mm gen ’

circui try . Tinis does not seem terribl y- eral purpose svsteunn . h i s  system euses
co ntrove-rsia l , since the INTEL 8086 two busses , one f o r  a d d r e s ses , the- otbuor
sn mr d :ilog : ooo microprocessors seem for dsitr . Eac i n m i c r o p r o c e s s o r  i n - a s  ac-
te be follow ing the sumac general approa cin . ce ss to mu local mnm ennory  and  l o c a l  10 as
m u  u rn s -  c a u s e  T a k a in a s in i a c k n o w l e d g e d  t h a t  w e l l  as to  a l a r g e r  sh r a r e d  m e m o r y ’  and
t h e  I i n m u i t a m t ions  of t h i s  a p p r o a c h  a r e  s i r s m n e - d  i n p u t  o u t p u t  c qu i ~ m - uu e n t

- -. l i m i t e d  ap in l ( c a t  ions e n h a n c e m e n t  cal -ia -  D r .  A d a m  O s h o r u n e  (O s b o r n e  and A s -
h m l i t y , c o n t r o l  p r o g n a n u  d u a l i t y ’ , and s o c i n i t e s , B e r k e l e y - , u ,\ n  gac’ e t h e  key  i n -
a d d r e s s  t r a n s l m m t ion  o v e r im e a d . T h i s  v ( t e d  p a p e r , an su n m a l v s i  s o f  w i n e t h e r
w r i t e r  s p e c u l a t e s  t h a t  such  a 16 -b i t  a n d  to  w h a t  e x t e n t  m i c r o p r o c e s s o r s  nm ’ I l l
m achine nun cmmuorv extension may be an inn - he disp lacing and obsoleting m- u i n’m ico nnj -m u-
Inorta nr t inteuim step toward 32-bit ma- ters during tin e remainder of the 20th
chines. century. He assentc~b that redesi gn costs

Ste-fan Tomann (Siemens , Munich , will be so great thu m t current nm nini coun :p im-
ERG) described in dep th (in Ger-man ) icr users will unot shift rap idly , thus
the Siemens 128 microprocessor array- preventing obsolesce -mice. B e c a u s e  so m a n y
SM S 201. Tine SMS 201 contains 128 nmod - users mciii he capt iv e -mc of their present
ul e-s , each of winic in Consis ts of a m icro- desi gn , he- predic ted that minicomputer

- ‘ 
processor wit in two associated memory sales will continue to increase for sev-
u n i ts , one for priva te memory and tire er-al years , level off a t about 1980 , and
o tirer for conumunication . Tin e modules taper out at about t ime term of the cen-
are coumnec ted to a main processon via tury .
an in terconnection memory- bus . After He then offered an in-depth descr i~-comp le ting their individemal tasks , tin e tion of two microprocessors tha t irave
m o d u l e s  sy n c h r o n i z e  t in c m s e l v c s  a u t o n o-  been  a n n o u n c e d  bu t  a r e  n o t  \ e t  a v a i l a b l e ,
snous ly f o r  data exchaurge by i n i t i a t ing  the INTE L 8086 and tin e ilog :so oo.
the snsmin processor tinat controls ti-i c Bot lm desi gnmed for arm s- on- network use ,
d a t a  e x c h a n g e  b e t w e e n  u n o d u l  es , d i s t r i b -  t h e y  a re  f i r s t  m e m b e r s  of  a new c l a s s
utes new task s , mind restarts tim e modules , of produc t and not the last of an exist-

In each n ’uou iu il e the microprocessor ing one. The Z8000 is capable of be ing
u se -m i its Ons nu pri ~‘a ui e n l n e u n u r m r y  t o  s t o r e  expanded and of tteeoming equivalent to
ti-i c intenm e d ism tm - ne -sti lts of ind ividcia l ann Ii 1~-1 3~~)i on mm siu mglc- chip. Tin e 8nn 8n
c u l c m m l n m t i o r r s  h i n t  s t o r e s  t h e  f i m i a l  r e s u l t  w i l l  be a v a i l a b l e -  f o r  d e l i v e rs -  l a t e - n  t h i s
i n n  i t s  p o r t  i o u n  o f  tim e c o m n n u u m i c a t  i on  y e- si r a n d  Cons  i st s  of  mm CPtJ and  a R u n  c o r n -
‘ne -u -n or \ - anti  ~i t  t i c  s nmune - t ime flags t ire trol Unit both located together on mm sin-
“ u s u i mi p r o c e s s o r  to  i n i t i s i t c -  t h e  d a t a  g l e  c h i p .  The -  28 0( 10 w i l l  he a y e a r  I m i t e n .
exc h ange. Duriun g da tum exchange tine Bo t i n the 8086 mind the ~800O i mp l e m e n t
n nnm i nm E r-- , - e s s m r  d istrib m e u te - s the results log ic of the g e n e r a l  son ’ t d e s c r i b e d  E s ’
o f  e ’ s m c! n  s o  , l u m l e  to  n u l l  other modules. Takahasin i to p e r m i t  n m u e n m o r y  c x t e n s  i o n  he-
i ln u ni s i l l  4 e u - u u m n n u m m i c s m t  i o m m  n m n e m o r i e s  i nm mc ’ e  y ’ond t in e u s  b i t  I m u . B o t h  ar - e 115 dc—

I I  - I r e -  I i t  t o I n u l l  o t m e n  m o d u m  I cs • c- c - I  o i m n n u e  n u t  s- and a head  o f  mm m v  t h  m ng to  I t
nine’ d m t , i  e \ c b n m n n 4 e  i s  t i r u s  C u s u s m b s l e t e d  f o u n i mu I u r o p c .
n e - r e  ‘ . 1 m m  i d l y .  in is t e c i m n m  il ium requires 

- 
i , e imt  i u n n e m r  and SUck i l - a  ( lid s i nk i  Ilni -

e - \ c n c s s  ‘ u c r u n y ,  i m u t  S i e u n m c n n ~ f e e l  tin e U n i x . of  ‘ l e c h r n o l o g y ,  i’ m u r l a m r d l  d i s c u s s e d
r : u i c - m r f f  n c s m r r n n n m e j .  r c - l i a h i l  i t y of tine - j r \II IMI dual bus
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:r,tm I 5 ‘ ‘ -i ‘ u m m  , - - - In) i i i
s m i a ,.~.n mnmt L c , ni e u s~~e- l fo; u~~n Imsasc f,s ml  LMECHAN ICS
‘_- :sitc ,-5 n,!uJ a!n,i ’m~ ’ - ’ ,b S s i n  cue i a ; n r

a r m m u , ’ t h e  n o d e - i t i n  conui ~~~ u - ~ m c i  i n n n i I i t ~
o r’ me’ S c  n i t  5 ’m um as  n t 5 1 Itt - c ’i ’ i ~~’ inn :1st ed

U i  c m ij .i i r u m  i i _  I m t~ 
m n, -~ I I n 5

,,, e~ ,i u i i  i s  i i e n i i— ,~n n 1 )  ~\ i n i i Ru I l l  m b i l  m I
b t t u  e n r i m e  j  c ! e n l ~ u ’ I r n l u
r a t e s  lo , )  t i c u a m  t c s c o n c i u ~i - _ i n m a m i  (‘IS)
i nn  i m tam rn fat I - m n  e n a t c s I ‘ i  I e n  so- I nm g d  — b E e ‘ ‘ a nc-a — I _- m u , - - mu a a ’ — c ’ ‘ m m  - h l i s t  -

_ e , ~ i~ m m m t e ~~~n r , j a ma : 1 m m  t enc, p e - n i s i m t u l : , t i -_ .  t u t c -  o f  a t .  Louis , c’;t u l m ) u - s , c ,  ah~~u t  a s -
as :cnnd i and :, t d  m m l v  (Eanga ~ m~m SE mi m mli ~, r u’, ii a~ am cnm une m-~ i ace m, t t cn n ’ a m c

t i ’ m n l  ‘g e - s e a r c h  b n r s t u i  O tt’ I s i ’  
~

_
~ p I m m c i , r n : c  cm l’i m n i c ’ ,m u m d  Sn ,- - t I n : i : u ~~. lai s i c c - i :

Io - , : u m t c r  S c i c n m c , - )  J e se~~ : m - e J  n b  ‘ -c ” . ,m s b e s o u ’ : b m e J  a m an t ! Im m,-r of t n a y S  , s n  -
‘ I ay m J

‘sc- c c- s t  i nt t s - l’ a m c t i i c  ~ y ’ m - t t u m m  t l c s i 5 n c ~ u smim i  m n o s - t - - ,~c~- m m i 1 .  E m  b , m S  . . ‘u n :n  n : : :  3 - — m i :
E u  I t  f o m ’  i n ,  t .m _~c - m 1 u  m a  m e  0 m m  fl ‘ c m I  i — S - b ; .  ,\ l t E , c m , s : man n m 5t I t  m a c ’ a- ‘ . 1 5 5 , 0 I m i
t a ‘ E l  m a  e - mmx ’ i re  n - c ’: m t . E ’_ sc- i  t e r m s  ins in - a m a  a : n 1  rcm:m s n  - m n  ‘ a  t. n I ~m _ t Iu ~ u I n -a - n -
noum a p e n m u t m - : m m s m i  i u u m t ) u  i n s  n ) e m ’ss , r v ’, m : i  a ’ t h u s  J n a - n t i t _ m t c ’, I - - ’ ’ . l i n E m e n  I - er Ic - i ,
P ,j a - s a .  b e i n g  0 _ CO 0’’, t l n c  St y l-i’ Sin - , m c .~~ Isa li r m i m l s e , ’ : i i~~~’ u t  I l a -  c-c
1st : ’ ’- ’ o f  l : n u m n s ~ ’cr t  a n d  t a o  icmog n i’ian Ennivc- m ’ n i t  of Ks m n s s c a m c , i s - , c m u ~~sn , y ,  l ’ s
‘- ‘ au to ’ ‘ g s t j b m s sr v —i s - r u - m n . ] b n e  h iu : gmr ri an c ’ n~ j m  n : ’ ’ n m c i s c  f r ’m n m m - t pc - u’ 5~sj; m e. - 0 1 5 .
co n-s 50 m m - n em n S m nit of mm I n n ’m _ u rJu :n RI 0 (Inc -- m et i V t  seen n’’’ u t ’ . as nose - ,. n -cL u
u s V u m c c t n m i a u l t O m  a n n I s ims tilT Te !- lnu ym:: m ls ( 5  o r ’ coun ’ se, , ti- c rm ms c n i  

- ma lemnn  a m a - S c c ! a . a ’ m
s ’ - : 1sm o n o u m - , 1 a n n  n m c i n r - ,u m r t u s )  m m m d  i s  n a i t ) m  t i m - a  C o m r c o n ’ ’J 0 .

- - 
U a , , ,i ca r sju- _ -n’ t e - c arm t im n ’ e m -  C l  n m n m  m v i i  s’mrs i m p o n - t u u u t  f a c a l a t - - m - f  t i : , i - n — u : -
a n l d c ’ : s a m - t u m ’ o o l  t s a j  m i s — t i m n u t m g i m o m u t t h e  t t m ’- is t rc’ a-hc ch tube lm,h.:n ’s u t i ,n r ’ s- , usE em - :

s t y ” . No i i a c a m - s i e s n  ~ an  c - f f e i - c d  o f  l u c r e  a r e  t w o  i o n i c  ~ i o o k t :i m e s’ ’ , s :t h am ,
l,u ts u e ntrn ’ an j :maL-od of  t h e  b e n e f i t  i n n e r -  dm m j ncnc- I c -u  o n ’ if c:mn m mmii mhe
01 st a (ned fn’~ nm u the usc cf t!me svynte;n i tv of 15 SO —at en Iurens ’~r’ c- i rish 4 uI’1 n—0 -‘w h i c h  d u e - s  no t  a p p e a r  in an m y n e - r u n e  t o  m r c r a t u r c s  i t  the d rive ‘nn n b c-m - n - in ch u - i tO
n- c- a r e v ol u t i o n a m r m -  s u d m ’ n i m n c a . h v c b m - o g m r m  n u n  t i n e  d r i v i n g  g a s -  cam ; - r cm. inn ’. d

\ .  S:egi ( P o ly t ’-~s ) m n i c  U n i v . of  B u d a -  Sl ai cbr nur aulmers of 15 . T i n e  s i n o e b -  t u b e - s  a r t ’
p o st , 1 i u n g a n ’ 5 - i  s p o ke  b r i e f i a - o f  a u n i  - c u r r c m m t l y -  b e i n g  u s e d  as sh e -U  t u e - n e - i s .
v e r s a m i d e - v y  Iopnncnt systc’ tun bu i l t  a t  t h e  T h e r e  a rc  a n u n m n h e i - o f  d i f f e r e n t  n odes
P o l y t e c h n i c  and t i m e u m  d e s c r i b e d  i n  g r e a t -  i n  w h i c i n  m m s hock  t u b e  earn  be  mused  i s -  am
er depth his own co rk on a Condition shock tunne l , and the one in use- in S t .
G e n e r a t o r  u s i n g  a s m n a l i  RAS! i n s t e a d  L o u i s  p l a c e s  a c on v e r g e n t - - I  i v e - r e e n i t  ire :-
of the Comparator more - coumventionallv zle at the dri ’s’e-n end of the- tcuhe oppo-
u s e d  f o r  such  a p p i n c a t m o n s .  t ie  c l a i m e d  s i t e  t h e  d r i c - e r .  Ichen t i n e  s m o c k  r,’ac-e
m o r e  s e r v i c e s  w i t h o u t  a p p r e c i a b l y more  i s  r e f l e c t e d  f rom t h e  n i o z : l e -  end of  the-
c i r c u i t r y  emp loy ing  25 chips and a tube , t)nere ensue-s a h i g h p r - e n s u r e  m e -
25 6 K MOS RAImt, al th o u g h bi p o l a r  m e m o r i e s  g ion  belm i urd t h e no : :lc  w h i c h  c a u s e s  s u p e r -
would be required for hi gher speed sonic flow at tine no::ie exit.
operations. Oerte -L anrd his coa’orken - s h a v e  in c - c u r

The conference as a whole was  wor th y- concen tratiung our tine near field of the
of attention because of the many offen- jet and t ine  s u r r o u n d i n g  f l u i d .  The ire-ar
ings by young researchers from coun tries field is defined as that reg ion inn mei n ic i n
no t in the forefront of technology, the Inotentia l core of tIre jet has not
It could have been better hut suffered been eradicated b y’ mixing proces ses .
from the failure of a n u mm m mber  of the Oertel has found that tire nem u r field of
programmed speakers to appear , regret- a supersonic jet radiates a lu n ge anno m unt
tabl y including several from the US. of noise , and i t i s  t i ne m e c h a n i s m  nc-f th i s
[George M. Sokol , US Army Research noise generation and radiation in a
and Standardization Group (Europe)J turbulent jet that interests h i m .  One

reason for time radiation of sound from
supersonic shearing layers is thnn t a self-
excited disturbance of tire sm earing layen
with a phase velocity- that is supersonic
relative to the ex ternal flow will cmmu se
how waves in tire disturbance flow simi-
lar to those associated m itim a projeetile
moving through the air at supersonic
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m , ’ l c c i t ’ . d i e - m e i’ s i ~ -, t s t v c s  c- s -tract c-ni- c la m a-- t ai l ~~~n , ., l - a m n n m - - , i m i v , -d ‘ ‘ m a n  t - ~- ,-, ‘ .i ;~ S ,
I r e -s m t i m m ’ d i s t i n n ’ i - : r n s a ’ c’ a m a m ’ i r s g  t !me ’ tin ’ - e , ’, j t  o f  am , I n , m e -i i m u l u c  r,’ St .m m ’ t nenm

I I  o m s t o  h t - nmnem ro St mb Ii t i:,: a ou ii I 11 mw . tn t-~-t - l  i n _ ~~ t aRc’ nm S a t - m ‘_ S  a I i i i  s
I- e- i i~ t ac  I i- .i ni Ctmsmnn - O e- 1, c r c  - ni l ’ m u c mnm m m .  c m  - a t c  .~ t m a t  i m a i l  n c - s m  s’ n r  ‘ c - a  I, s a i r  i e n 0,!

- -_ - u m ~m n m m mnnu - m ~, I I me at 1 K - ‘ ‘ m a n ,’ ‘,b~ 0 n ou n  m e  r m u m  am us a ,—, m a r l I i r e - - , t ion a n i 
~~~~ - -  :-: d n— c 1_ U —

o n ’ sut ain a flou s i n  m e m i c s - g r e a t e r  t h a n  l m m r i y  sum i a:in - m nr tt ‘ n i l  - . n n ’ c ’u n ;_ I  l I e ’  pta m ’ m m ~ i’m
i t u- , -j e m l J  ho j u n  t h e ’ s n r 0 s - u ’ u n l c  c aSe , , u f l u  c ry . ‘l im e- i m m t e n m m n ’ c t a t  ion of t i c - n e -  s t - n u t s
t i t e ’  a n g l e  o m  a n p r o s u d  i n  I b u t ’ i n i x i u n g  m c - ne- c-:: t a  l n . H  :m ut c ’  t i e -  i n m ’u s e ne e -  o f  -‘ on-
a l m a - l i  ~ S t h e r e - f o r e  s m u u u u i e ’u ’ . T I m i s  p i n e -  l’ e ’ c t i v e  i r m , s t n m i m m I m t’ ’ I : .  ‘I c c - u t  len vor tices.
u m o n e n n o n  c mc - ,;s ’n tint n e - sm .’ f i e l d  of  s u c i m  S un m d i  i t  i on m n I amm o o~~ n r a t  c r0:- t
mm m e t  t o  he l o m r g  er t mu smn m a t  rs- o u l d  Em - a n t  t he -  l m m i u o m ’ s m ~~m n r y ’  i s-’ t I n , ’ i n f l n a c - r u c e  :1
in  tin e c i sc of a s:mhs m.m n m m ’ _n j e t , w i t h  C i l n ~ c cs ’,de ’ m ’- n : m t l e st ’ a i m i c - a ’, t i - sa n s -  f e m n ’  j u t
t in e- r ’ c s m u l  t timat tire mn o em urd r a i d  j i  t ua d ti - c b o u n d a r y ’  I s- - en - . I r’ t it i s  ~ t c m , 1c’
I m ”  t h e  lm e- a m m ’ fi e ld i s  gn ’e:nte - :- . I t  a l s o  a: t~r bc- c o n c - m ’ n , t r n  u: m - ,’ iti u !ne s !n , :k t un e -
Id iom s t b m n u t tm mt ’ an cn ,mmscl  r a d i a t e d  b y- th e ’ i n s  p i m i c n i d i n s i d e  i t  , n ~c - , ! t ine shock lsai ’. c ’
fm r r f i e l d  i s  c o n n ’ e s p o n n d i n g l v  g r ea t e r  p u s s c d  in  t i m e  : m m m n ; n u l m m s  i n e t m , y a - n t h e  t m - c

mm s m e ]  1 . 1 m m  s i c - t i m  a I f sic t , i I c ’ m’ It ’ i Ia as t m i m e - s . Tb e IuO C K bit s’, cbs r i e u mih  er  n m ’  m i m i c  sd
t O U f l e l  t h r ee  S ct ~ o f  ~h i s t a m r h m m m n c ’  c h a r a c —  i n ’ am - u m h m r O x i n ~a t m ’ I y  (‘n e the ve lo ci t y beh i un d
term ti c s  a s s - a c  j m m t e d  wi  t im t i n e  mn e mn r f id  d t i m € -  s m y - c K m.’ - u c’e I a-; 200 ,) nun/nice -, aund time’
of  t h e -  -~ c t  s!u ~ - su r iu n g l a y e r , a n d  it sc -e n n n s t e : h - m a r a t u r e  o f  t i m e  I i  u i d  h e b m i n c i  t h e  S i t O  oR
t i u a t  t b i m s ’ n e  i n m d i m  i d u a l ly  n n s s y he  a s s o c i -  w a v e  is  2 1 0 0  K. Tin e f l u i d  c o n s i s t s  oi ’
. it c i a U t h 5  a n n  i r r e - g m u l a r i t y -  i n n  t i n e  p u - i m a r - y- am m i xture o f  u s ’ a , t e r  v a p o r  -an s i  a i r  of
l e t  [i o u-a sm nn d w i t h  n a m e - s c a u s e d  b y- t i m e  n a m m ’ v i u r g  ccn sc ’ :-unt :- a t i o n . Ti n u’  t u b e  is
i n t e r f a c e  d i n n m , u r ’ f , m m n n a - mas  m r  t i r e  pr - innn ary c h i l l e d  so I ait t i m e -  v a u m o r  c o n d e n s e - s

n m n d  s s c c o n d m m r -  f l o w s , r e sp e c t i v e l y . s m g a i n s t  t i ne  t u b t a .  I t  i s  u m o t e d  t ] m s n t j im-
— Oc rtel isas ta mk c n n manmy p h o t o g m ap ims  o f  n mn e-~i ia t e 1 v  b e h i n d  t h e  shock  t l ’.c p re ’n ’o m m - : c-

the u n e a r  fi’)is I i o i l s  und e r’ im m aini >’ d i f f e r e n t  o f  c o n c l e - n n s ’ i t  ion  c a u s es  a t e n - f o l d  i n  -

c-o n n d i t i o u m s .  A l l  show t h m m t  t in e t u r b u -  c r e a s e  inn  t h e -  im e-:, t t r a n s f e r  n a t e  wi m e remm s
iernce seems to he ,a v e ry  r.- c l l — o u - d e r e d  fai r dom -,’ n s t r e a m n  f r o m  t i r e  s i m c ” c k  , the Ine:m t
- J i s t u r b a n c o .  t r a n s  f e r  n a t e  i s  o n l y -  i n c r e a s e d  by  215 5

In  cu r  d i s i : e n s s i o n s  on s u p e r s o n i c  su n a r e s u l t  of t i n e  c o r n d e - n m s m n t i c ’n .
f l o w  over  con ie s  w i t i n  a t t a c i n e d  s h o c k  Sonne of  t i m e  n m-ar m heaut i fc:l photo-
r~a v e s , O e r t c l  o b s e r v e d  t h a t  a l l  p i n o t o -  g n a p im s t h a t  O c r t c l  I aid taken i n  i r i s  St a m - ’

:s r am p hs t h a t  Inc I r a n  t a k e -n of s u c h  f lo w ’ s of  I n i g i m - s p e e d  t u r b u l e n t  j e t s  i n d i c a te ’d
sho:~’ Mach lines b e -h  m d  t i n e  bor s ’ s m ock . am s i n r u s o i d a l  k i n k  mode of  i n s t a h i l  i t y
These Mach liunes in ’mv c o f t e n  been a s s o c i-  o f  t i re  f l ow . I u r g e d  O e r t e l  to  c o n t i n u e
a te d  s i t E  roug h u n e s s  of tin e cone causing these studies and in pmm n -t icu lan to see
di sturbances to propagate out fronu tine whether he could find army’ self-excited
cone i n t o  t h e  s u r r o u n d i u n g  f l ow .  How ’ - d i s t u r b a n c e  mode i n n  t ine  f a r - f i e l d  l a rge - -
e v e r , c u r i o u s l y ,  t h e  m nn g le  of t h o s e  s c a l e  s t r u c t u re s  as  w e l l . (Martin Le-:;scn)
Ma clu lines does not relate to the ve-
l o c i t y o f  t in e  s h o c k  l a y e r -  i n  t h e  wa~
t h a t  i t should jun th ese cincuu rns taun ce~
R a t i r e r  i t  s u g g e s t s  t h a t  w h a t e e - e r  i s  L\BOR\ToiRi_MRc~i’Ui1RbitI q~j5 DU cNilS
c a u s i n g  t i n e  d i s t u r b a n c e  i s  n o t i n g  at
a l om e si r s c m p e r s o u n i c  v e l c c i t y ’  r e l a t  ic -c The  L a b o r s m t o s n c  ~5 C r C t i n e r m c - i t)u e s”on -

to tine flcm i eb in ti n-a sh o c k  l a y - e r  t ! m a t m  o ar e d  b y t i n o  C eun t m e  N , r t  i o :n a l  do R e c h e t ’che
t h e  v o i c e - i t ,,- a t  t i ar a f l u i d  r e l a t i v e  to S c i e u n t i l i t j n r e  ( C S R S )  i n  I a : : s m t ’d i n  I-n5ion ,
t m -a l m o ~r m n 1 a n y - . O t a r t e l  l u t e :  Irets the i ’ r a u m c e , m i t  t i m e  s o u t i m u ’ . c n t  e’dc e  o f  ‘ 1 m m  u — .

c- ’m u s c t m s  a s  l a r g e — s c - m u l e  c u b e - c o u n t  tem rbu — ‘ l i n e ’  L m r o o u ’ s m t o n - :- i , s u u m d c n ’  f i b  d i n - e - c t  i - u :
1 - a - n m I -it n , r 5~ s u n  en  i in m c  l -o-u i da r ’ y- I ay’eu ’ -a I Prof. ,~ , , t . he roan - el , a- I a n  :m I s o  m o  1- _l a -
m i S-UI t I - ,- a-one tEmi _ li uu om’ na dn ns fl s t r cn , - ml c i u s t ~~~’ i n n  ‘ I ’ u .- ;n r ’ c’~~j c - a I  \ p p l m c - _ .
a - a c a - t o e -  it I m m n named 5 m m  t ’_ - he- tus - ‘ c nn t i n a m t mi t tI n e On I n - . a I - ‘ar m - is I . i re n - u n s m  -i ‘ ma n _i
0_ i t ~n l ’, t m e  5 m n ; I ~ a n n a  I au nT F a n d  t i n e  m. ’mn 11 in ,, ‘ s c - c’ r s m t  05  0 1  JO  i n ) ’ :  I - s is . ‘ -. -i ‘nrc .d’ s ’ mu
t’ e ’ i o c i ’  - . ia -a - l a - s i n  0 m m ! , ,  ‘ c ’  0 1 the i’l ow  ‘a ’-:- i , s m h _ u n ’ a t a r ’ , , : : s , ’J i s c u ms m e d  t am ’ c ’ u i — a ’ a a a m ; ’
, :ua n u n  I nc  a a s ~1 m m m l : —  \‘ ‘O F l ’ ,’ l s m  t i Ve’ n c  n sa mu cl us in i c b n  n e~ out c ’s’s 5: ‘d m at 1 a m
t~ ~~ e- l air s e’ —~s ’c- : Ic s t r tm- : t m m m ’ s’s s t I m  ‘,‘r c’ — p am !’ t -— m tin tI n u an c ’~ l u a u  u s : - , s n I m ,! ‘1 a s  m e - s
I’-,: u ‘a I U s  n t!; smm s m art of t a n , :  a I (i i-. outsid e- (I m m j d s s
1 1 0  -o’_s m i ’ , I ’ m  I m n ~~- a u  n’ y b : i ~ a c e  ‘n c t iu c O’Vlc Sin o n m t — t n n n i : t : g I s is - n i  m t v  a n  t i s n ~ 1
s u r f a ce , t i m _ b  , O m ; e S -  t ! ne  S I s a c !  n ’ u m g l ’: U’ n m t o n’ m u s  a l o i - ’ — _ c ’ n—u s n t y ’ n~ : u a a !  u . m n u m m c l
n I n e -  I o n - s m’ u s  ‘ i ’ e’ , t c - r .  ,‘c l O t ! n e u - i n t e r - - ., l e n o t n ’ mS S I<5 , t !~ ’t  ‘_ ‘ n u n n  ‘ n - i - k  to nes, ’- i n m c  S
c -St I m l ’ s’ ob a ’  i s : n  s i t  I ‘‘en b y  11 s ’ u ’ ! c I c -n e c ’: rui n  am s ! on~’ mu : ’. i — n ’ -

‘ 0 1 sum ’ cs- i’ , “v s cm _ b t h a t
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iu sms a f l o w  m e l e e  i ty  r a m u n g e  o f  n m n h s o n n  m c  i n m h e - x  a t  a t e n m i j e r a m  s m m ’ e o f  31. S° C f o r
t o  M a c I n  3( 1 . l I r e e n n e f i n l  p o r t  i ou m o f  t i m e  - l i g i n t o f  m - - 1 5 v — ,.\ n ’ , . ~m e 1 e - n m 1 - t in .  ( 1 n s ’ c ’ver ,
f l o w ’  i s  U n i t  nnm m r i n  d i a u n u . h i i e c t r o u m  g u n  t h e -  d i s j n e r s i o n n  c n u r v e - s 01 ’ t h e  s o l i d  a n d

am mr d s l m c ’ c t ro nn ae ton - inn s t r u n n m t a m m  t mit ionm mire 1 ic 1ui d p ima se- h a t e -  d i  f f e r e u m  t s l o p e - s  so
a v a i l a b l e ’  t o  c l a t e m i n u  t e m m m h i e r a m t u r e , d e m n s i t y ’ , t h a i t f o r  l i s a l t of ‘ a a a m- e l e n g t i  o i l - e r  than
am id n’otat i omn am i t ensu ~m e 1- sm tui-e of a flow’ tinat for n- l u n c l  t i m e  r e f r a c t i v e -  i n d i c e s
fIc’lml . n:t- I o c i t y  is  o b t a m i u m e d  un iung the of tine t w o  suh starm ces si re ident i c a l tim e
t i ; mu e- o f  1

,
1 i gin t of ionn i :cd p a r t  id es . c o n m m b i n e d  m e d i e n m i m  is  d i  f f c m s i n g .  T h i n

l i m e  i a o m ’ k i m s g c a n  i s  n i t r o g e n .  I n c t i r r e e  e f f e c t  u~as s t u n t l l u ,’d fir st b y  1 ’ . C h r i s -
n u n i m m l l e ’ m’ 1 o n - . —~i e n s i t y  t u n u n m e l s , onn e o f  wi n e - in t i a n m s e n  m r  1884 a n d  h a s  b e e n  u s e d  t o
t e as  t i r e ’  p r o t o t y p e  f o r  t i n e  SkI S , flows pro duce o l r ticmm l f i l t e r — . S i n c e  t ir e- co-
up t o  i s u c i m  — cairn b e-  s t e m d i e - c i ;  t i m e -  w o r k i u n g  e ’ f f i c i e n n t  of  t h c r n m a l  e x p a m n i m i o n  of  a ]i-
m a m s e s  i n  t h i s  f m i c i l i t y -  i r e  n i t r o g e n , a r -  q u i d  i s  g e n e r a l l y n - m i m e - l i  g r e a t e r  t E a m  t h a t
mt o un , h e h i u n m n , aun d neon , a n d  t i m e  t unne l  of t h e  s o l i d , mm vs m ria t ion of temperature
i s  f e d  b y al p l a s u m n a  j e t  mn ,i t h  a s t a g n a t i o n  p r o d u c e s  a t r a n s l a t i o u n  of t h e  d i s i m c r s  ion
t e r m n i n e r a t u r e  o f  t h e  o r d e r  of  4 0 1) 0 ° C. c u r v e  of t h e -  l i q u i d  t h a t  i s  ummuch  g r e a t e r
A second of the -se snmna u ler tununels is tiran that of tire solid and a displacement

~m sod in t i nt ’ s t u d y of  j o n i i : a t io n  and r e - -  of  t ine  c r i t i c a l  u~a v e l e n g th r  c o r r e s p o n d i n g
c o m n m b i m n m t i o n  p r o c e s s e s  m~’i tin reactions to time point of intersection of time dis-
b e i n g  o b s e r v e d  b y’ s l m e c t r o n n r e - t e r  an t i  d cc’ p e r ’s ion  c u r v e -  of  b o t h  m e d i a  r e s u l t s .
t r o n  g u n  t e - c h n i c i e u e - s .  T i re  c i u e m i c a l  R i -  T h i s  e f f e c t  can t i n e - n  he  used  in an op-
n e t  ics  of two e l i f f e m ’ en r t  c omn ln one ’u r t s  a m - c- t ical  system to visualize isothemnnm s in
s t u d i e d  b y i n j e c t i n g  a j e t  of one gas t ime  f l o w  f i e l d .  Tin e me -t i red  of v i s u a l i -
inn s die- t h e  j e t  of  an o t i r e - r .  A u m o t i n e r  cx-  :m l t i o n  of  i s o t h e  r u n s  has  been a p p l i e d
en’cise stcndie -d in one of tine - sm all tun - to the stud y of na tural convection.
un cl s concerns tin e iou n i:am t ion effect of It can he used in all cases in which
n e a t e r  i n j e c t i o n  o n5 t h e  p r i n c i pal f l o w ,  t in e thermal field is two-dimensional.

The s tud y- of convective ins tabi li- The  same t e chn ique can also be used
t i e s  is unow ei cmit e popular in some facil- for tin e visualization of lines of con-
i t iea u in Europe , and this Laboratory centration in isothermal cells , thus
is contributing in this smrea. ‘i’imere makiu ng possible the visualization of
is ann e x p e r i m u r e u n t u l  p r o g n ’ s mnn m t h a t  i s  stench >’ - d i f f u s i o n  p roces se s  of two l i q u i d s  in
i n n g  c o n v e ct i c -e  i n s t a b i l i t i e s  f o r  v a r i o u s  tin e presence  of a porous  med ium.  The
g e o m e t r i e s  and fon -  u n s t n a s m d y b o u n d a r y  w o r k  was  p e r f o r m e d  b y I-I. Cloupeau  and
c o n d i t i o n s .  The n e o r k i n g  f l u i d  b e i n g  S. K l a r s f e l d .
used is carbon tetn ’ach n loride r~ st ir the An interesting idea being pursued
addi tion of tinny g lass spheres. I,aser by Cloupeau is the app lica tion of elec-
anennmome trv is used in coumm r ection with troh ydrod ynamic techniques to power
the g la n s sp he re s  to m mma p ou t the tlr e rmall y genera t ion f rom w ind . The idea is to
i n d u c e d  f l o w  patterns. Ai t lm ough tine form an electroh ydrod ynamic generator
term convectim’e instability’ is app l i ed  b y placing two grids perpendicular to
to tin is research , t he s t u d i e s are r e a l l y the direction of the wind with an elec-
involved wi th secondary f l o w s  in f i n i te t r i c a l  po ten t ia l  d i f f e r e n c e  be tween them .
c o n t a i n e r s .  I f  an ae roso l  of u n i f o r m l y c h a r g e d  p a r -

The Labora tory also Iras a super- tid es of uniform scale is suspended
imypersonic tunnel facility - that has a in the wind , power can be collected
number of differen t nozzles and test on tin e grids by e lectrod ynamic in ter-
sections for continuous operation over action with the particles. Cloupeau
Macin numbers from 2 to 17. At the higher is using par ticles of 1 pm in diameter
ennd of the I’lach number range , the stag - that have a mobility of 1/50th of that
natioum temperature of the gas is 1300 K. of a molecule of air. In princi p le ,
The cross section of the useful part such a scheme should work , however , in a
of the - test sections varies from 64 mm practice it is difficult to produce uni-
dianm . for a Mach n umtmber of 2 to SO nun form particles with a uniform charge
d i a m .  f o r  a Mach nu m ber  of 17. from a cheap material that will not con-

A very interesting optical effect ia aminate the environment; water cannot
has been applied to the visualization be used because its particles evaporate
of t h e m n n a t  f i e l d s  in  s a t u r a t e d  g r a n u l a r  too rapidl y. At present , Cloupeau has
nuedia. The medium in this case consists tuned his apparatus so that by using
of a combination of particles of Pitts- a low-speed wind tunnel to provide the
bcnr g hi g lass and chlorobenzine. These wind , he now gets slightly positive pow-
two substances have the same refractive - er production.
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no mm ie ’ s : s s  I i  e n  i n n  t en  r b i m 1 e n s  :e- 1 m m  h g  In e’ smci r  c h a m  i r m m n a m m  sa m m y , ii i re - ms i she— , a unt ” 1 i ~ii
t e n n n~mem ~~tcu r’ - ’ 1-as  m u d  i s o i r u ~ c omn ~ie n c t e - d  a n s n  l n ] m n a a m n v  r e - m o n t  o f  t ine ’ u n e ’ e t i u m g  in  -i
Isv \ . l a m  so k , n m m . l  I . I - h k a i  i j .  ‘I i m ~~v in a v e  j c a n  rum s a l

et ’ e l  - a m - e d  a c’ , ! um m m qm r e ’ s rtm I - t s i n — c mm m c — —  i l (R u u Mi dii Co I i oq u i  0 m m  1 2  , ‘‘I -s m c  siR ing
s nu -iuu ~’ m y -

~~ r a am i ‘ a a mg s t urd y o 1 11 euc t m a t  ions ms n t e~ a sun ’ I a m i d  r u m m  - u m m n  0 mm I - c am c l u e  a , ’’ Sa m a-
tt I’ y e  le r c i t s- i ’ u .n  i a m s m  l ie ’  i n n  11 I n c - n e - c  o f  l i e - I  ~I a t  t i me- h u n  i t ’ . 01 ’ Br i s  e e l  ( m \  e r  tin ’ :
t e - s n m u m e m - a n a s r r e  l ’ l n i5 ’ t m m , m m i t u m n s  o um t ine ’  om n ~’ f o u r d a m n s  1 8 — 2 1  J u l y’ , 19” 8 . I t  ‘, mma - at-
ln s mu n ~l , m mm cmi es I f l m i c t a i , m t  i o n s  o f  t e ’ u m u p e r _ m t l m r e  t em _ l t d  I- ~ : m p p n - o x i u s n a m t c — l y  di 1 i a r  t i c i J . s i m t n s ,
is I t l s m m m m t  m I m e inn  11 nmm ’naCO o f  v e l o c i t y  I le ne  - am 11 w o r k  i r i g  S e - i c - r n  I i n s t  a- , f r o n n  h ) e m m , n n s m  r i
t m m a m t  l e m m i -  our  t i n e  o t i m e r ’ . I r a m m c e ’ , dou ’n ’ simnc ’ , E n - ce - ce - , l su’ae ’ l , J a 1m a n ,

i n n  a m d d i t i o n  t o  i t s  o h m - c  f a n c i l i t i e s  t ime -  \ t ’ t l c r l m m n u i n a , N o n ’ a . a m y’ , P o l a m m n d , U K  TI

t i n e ’ i, a i h o r m n t e r ’v bm, m S 5 i  1 0 m m — s p e e d  w i n n d  t i m e - tb ~~. V i s i t  imn g f am u ’~d i c i l ’m a n t  a l s d m ’ e’
t m a m n n n e ’l f s m t ’ i i ~~t ”  o f ms’ i t ( m  mm t e s t  s e e - t i - s um h m n m I ~ged inn  i V i l l i s  i i n i l i , nm d o n ’ m s n i t a u - ’ l i e - a — -
I~cm cnn - di cn n c r u ’ n s  s e c t i o u n , t h a t  i s  , n u u t l n ’  J o e - s i t e d  our t ime D o w n s  m m b o u t  t n - , m ’ s ’ , i i e
c a u p m m b l e -  o f  s j m e o d s  o f  m m i i  t o  a t )  a n n / s e c .  f r o n r  t i m e  h h n r i m e ’ r ’ s i t s ’ mmm d t i c -  s i t - . -:
St s m r e s c m m t  t i n t ’ m m n f l a r e m n c e  o f  mm tl e’ fon - mm m e ’d m m m s m m m \ -  n i m i o c i m o a l u i e d  h u t  St  i n m u m i l _ i t i n - g -_h i s~’ i I s  a

u ,, n li con h o a u u n d a r v  1 , m-c e- r  s t s m h i l i t > -  i s  s i o m n s .  Sch e d u l e d  s e n n i m a n u ,- , l n i u m c h e  a-, , m m d
l n e - i n m g  s t i m d i e - J .  .5 l i m i t  p l s m t e  c e r m n t a i u l i nmg n m o m - m u i m m s and a f t e r n m o o m m  c o f f e e / t e s t  i u r e s i k s
a flexible pa m une l tim _ m t caun he displacet h w e r e  i r e - i d  out  t i n t ’  - g r o u m r d s  o f  t i m e  ‘ m i m e r ’ -

U .S mini b y pn ’e-sscnre - be im i nne l ins cause-s s i ty di n- e l f .
t i n e- h o e r u n d a r y  layer c o n f i g u r a t i on  o m o m ’ l i m e  s m i n e u m  j u g  s e - n a -  ion  of  t l ~~ nic er  i u n a
t i m e  i n a n e - i  t o  c i n a u n g e  . ‘iwo effects ai m e -  em s t i m e  mi I t  e r u m o o m n  of  1S - l o i s  , co nm ~ r I n e d
n m n v o i v e d ;  t i n e  f i r s t  i s  t i r e  c i n a u n g e  o f  t m c o  7 5 — s m i u n u t e  l e c t u r e s , l i m e ’ first ,
c u r v a t a m  i’ s’ o f  t i n e  f l o w ’  St reanu r  1 i n e - s  ‘‘So 1 i t s m n y  w a v e s  inn  t w o  d i n m e u n s i  ens ’’ b e
%e i t  in i m n t i n ’ s  I ’ o c m n d s m  n- v 1 av er - , an t i  t i n e  s e e -  - .1 . 1K . >1 l i e n  ( Unn i t ’  • of Ca i i  i o n ’ u m  i , m 0 s n m a
ond i s  t o  c h r s m n m g e  t i n e  v e - l o c i t y  e h i s t r i h u —  I i r e ’ _ l o i  d e a l t  w ’ i t i m : t i n e  B o i a s s i n u s ’ sq aund

ion i n  t i m e -  h o e n u n d a m ’ > -  l ay - e r .  In  t i n s K o m ’ t s -um ’ e u a — d e V n - i e s  I Kd\ ’ ) e q e n a t i u n s  f o n
r e s in  omre  c m m n n  s tu ck’  t h e  e f f e c t  of  w a l l  m m g r a d e u m m i l t -  m - ai ’y - i n g  c i n a u n n e l  , m m m d  e- sj n e - —
eo n v e ’s  i t > -  o r  e a o n d m i v i t y  our t h e  deve l op - d m n m l l y  t i n e  I s m c t  t i n a t  mm m m m s s  i s  n o t  corn-
m n c u m t  o I t e n r h u i l e m n c e  i n  t i ne  b o u n d a r y  l m i y e r . s e r v e d  b y t h e  i’ldV f o r n u n u l m m t i on  l i t  d e n s e -
The n’ e s s - , a n - c l m  w i l l  e v c n n t u a l l y p r o c e e d  c l ue -n e -c  o f  t h e  n’e - f l e c t  ion  i n r d u c e d  b y
to  i n c l u d e  t h e  e f f e c t  of  ann i r r e g u l a r  c i n a m n u n e l  v a r i a t  i o n ;  o b l i e iu e -  a r id  r c s e n n s m s u t
~c n n ’ f m i c c  sm it h m - ; s m i l  e l a s t i c i t y -  err  b o u u m d m m r v  i u n t c m ’ : m c t  i oun s o f  s e l i t a n ’ y ’ w a v e s ;  m mm di  n - sm ’:
l a y e r  t r s m n n i t i o n .  t i n e e r y  f o r  s o l i t m m r y  w a v e s .  Tine s e e - cu r d

I n n  c o n i c l u m s i c ’ n m , I m u s t  e x p r e s s  nfl > ’ l e e - t e r r e , “Tin e s t a b i l i t y  of s t e e p  gm - a v i t v
a p p r e d i s a t  i in’ nn t o  Berun surd  aund m i s  s t a f f  w a i v e s , or  ‘ iVIr v do wa v e s  b r e a k ?  ‘‘‘ by
f o r  h am v 1 m g  s l ro wn t ie ’  a ro c uu m t i  t i m e - i  r L u b e —  >I . S . L o u n g u e t — i l i g g  ins  (U n  it’ . of Ca sas h n i d g e
r a m t e r y  a t  a t inane - ms ’ h u c m n  n u o s t  of i1 r a i n m c e  am ntl  l u n s t i t u t e  of  O c c sm n o g r a p i n i c  Sc i c u n c e s

n- mm on v a c a t  iomn . I SImm u t  n L e s s e n  I Ito min e-v , U K)  , councerned tine inn s tai l ’ ii i —

t i e s  t i n a t  p i-ece -de  t i m e  b r e a k i n g  of  two-

D CEAN d i m e n s i o n a l , d e e p -w a t e r  g i a v i t ~ w a v e s

SCIENCE mind wj t i n  t ime  c l o s e l y- r e l a t e d  m n r e b i a  n
____________________________________ of  the  d e t e r m i n a t i o n  of t i n e  in i g h e n t  w a n t ’ ,

- w l n i c i n  is n e i t in e r  t i r e  nuos t  e n e r g e t i c  nor
BRL5\ i I  [N C  lm \ \ _ l  5:  S l I R i a  A N D  RUN - I l l’ ON t i n e  f a s t e s t  wave .
~~~~~~~~~~~~~~~~~ 

— 
The remaining sessions (foen m’ on cute - In

of 19 arid 20  Ju ly  and t w o  on d l  J e n l y l
In  t i n e  m i d  1960s  t h e  E u r o p e a n  She - c m - c o m m r p r i s e d  l e c t u r e s  of  w i d e l y v a r y ing deur-

a n i c m i l  Col l oqu  I a I E U R O M E C I i )  oum t I m e - o r e - t i e - a l  m i t i o n  w i t h  amp le  o p p o r t c n u n i t ~ f o r  d i s c u s  -
and u p p i  led u n r e c h r a n i c s  we r e  c s t a h l  ishe d idi om s . A nmiong t in e l o u n g e r  l e c t u r e s  were  “ ,-\

for time purpose of bring ing togeth er critical review of conveuntional models
the enne rg i n g  and prac ticiung sdienntists for sonmue surf zone p in e uro m nn ena , witim ape-
in Europe known to he actit’e in a par- c i i i  m ’c f e r en c e  to  t ine  c a l c u l a t i o n  of
ticular subject. ‘l ine me -ct inrgs , cover- ncars inore - cmi n-re m nts ” b y J.A. Batt j ens (Tech-
ing three to five days , ar e infor nm nal nicsn l Univ. of Delft , t ine N e t i n e r l a u n d s),
w i t h  n o t  m o r e  t h a n  SO part ici pan ts. “Prebreaking beimavior of waves ” and “ iV aves  -

I I I I R O M 1 I C I 1  i tse l f  i s  composed  o f  r cp rc - i n  s in o a l i n g  wa ter , experimenn tal rescnlts ’
se nts m tives from mechanics organizations by I .5. Svendse -n I , J, BuInr h ansen (Tee-in -
t h r o u g ho ut Isurope and reports to tine nicnm l Un iv. of Denmark , Ls-ung h>-) , and
In ternm n tionmm i Union of Theoretical a n d  “ F o m n n t a i n s  , u s a t c r f s i l i n m  and h r e m m k i u m g  w a v e s ”
A pp lied Mechanics. There are no fornual b y D . h i . Peregrine ( l i m n i v . of B r i s t o l ,
proceedings of a colloquiu m ; lmowever , UK). Ti n e top i c s  r a n g e d  f r o m  t i m e pu r e l y
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m a  in m m tm t i m b e r ’ , o hi-~ ,., mc nn mp- ’ i t  SCIEI%I CES
b o t h ‘. ‘ , l - s i im n’ i t l m ’ e- mm m d J U S t  t o  t i m e  o u m t r  i g h t

s i n  i ,_ ii i a m ni S ( a l e  I i n \n i n— ,u i ju \ 1 i a n s u n
I r In m ps  t i m e  ‘no t m l  m m h I c  c, ( rum t t h u  i j

t io n S Is en’ s- t l i e ’  smuam u’ , y n s’ port s ou r n -: [mu t 1 t’ely
p t e e  i s o  unreas s -  u ’ e n - a e m n t s  i n  I a i m o n ’ a m t o n ’ m- n a m e - e s  I’ r rune - c i ’ !n  ii i p r I - c e - n - , t l ,  o r e - s t- i n n  cJ
: s u m k s . I t  l a m  en ~ m e - c i s u i 1 y n n o t c w ’ o n ’ t i n y  f i v e  U K  s e - i  ; u t i s t s  ma tb the 1En T’’ SImme - —
(a l t l e a st  b r  a t l m e o n ’ t- t i c i ’ m n  m o c h a  s i c  R ob m s’r t  , \u ’ , m m n ’ d s n i m i d h n  i n e - i u e i e e l  -i c,m~ l n sti-

r s n ” n t ’ l f ’i t o  i a ’ a m m m r  t i n a t  e o u m m p u t e r _ l m m ’ s m _ l n ’ s m m n n r a e ’d p e m n d  o f  .s’2 3 , 0 0 ’J f r o m  t i - n -  m , ’, n e s m u e ’ i  I o f  
,, ‘ a u k e - r ’ s , t n ’ a m m m s d s m c - .’r s , a n d  ci n r c - c t  l a l n g r m n e c n ’ s rm s ’ , i r m a - m t  i t c n t i o n n s ’~ C I I ) .

~m u - o e - e s s i n n g of trm m mn sdcncer o t n t h ) u t s  iimi i’e a w a r d  sa n s I or  t i n e ’  d e v e l n ’m 1 u n u m n ’n t  o f  t ine-
r e_ m eEt- el a let - cl o f ’ s o p m m i - ~t I e m i t  iou n r l me ’ rd  Ma ito mm Co n - re -i am t o n rim ic ir she-n i m i s - e l c l  t I n
d :rt ,n Iron - u different la nbo m ’ a , t - m m ’ ie s mire m u l l iam n’e Iann ,’u’ eqnii [m n rmc ’nu t and am dete ctor-
i s  m e e t l y  c o rn p sm i - m i t -- h e . Tine i n n t e r j n n ’ e t a t  i o u r  c a m n i re -  m u s e d  f o r  rca m n n o t e i  s- m i me - a n- - nr c i n g  t i n e
‘ ‘ a  t i m i s  d a t a  is s t  i i i  t s p i d a m l l y- p in e ’ nonru — v e l o c i t y  o f  i s a m ’ t i c l e s .  iom mn ’ of the
c- n a o I - s n i c a i  on  q e ma m . a i — e ’ n ~m i n ’ m c ’ a m l  o w i n g  s d i e - u r t i s t s , i) n’ . l .R .  P i k e - , h u m . C .  . l a i k e —
a o t i-c unnait’ - i I .5h i I I tm of m mmc ci ie - t c- c’ ns a m u n  , ( mu- . C. - I • ‘1 nmc- u , am n ef sIr . R . -Jone s
‘ ( m ~~~~s C a m i  t h e ’~~i’ i c ’s , - m i t t h e  m m v a m i l s m h m i i i t v  s u r e  c n m m p i o - n ’eei a t  t ine  R o y - a l  S i g n a l s  and
o f  s u e - h , l ’ s 1 ut ive 1 :c re -i ia i )  1 e el m m t a  I coun - R a c h a n ’  l’ , s tabl i s inm mu e - r m t I RSRi . I at Slal vern
m i s s - a d  ~~j t l ,  t h~, u t  o f , sac ’ , t e - u m  s- ea rs  ca i n ’ - ann d t h e  f i f t i n  r e c i p u e - n n t , S i r .  u .S . Trod —
I m e - m i  - n - em’ ide’s ho tin nu nt i m mmc m lus m ind se -mum - g i l  I , i ns Slam nag i ri g U i rec tor of Mc i term
i s n - r i  m J e s u s f e - i ’  sue - in  t i n e - o n e - s .  I n s t r u m e n t s , l t d . Soun e- o f  t i m e  u s e - s  to

- - -5 - i - u t i o m a a m i  e v e n t s  m e - l i n d e - e l  ni [ n r c -  w hich t i n e  C o r n - d a t e r  bai t- c’ bee -n  h ìu t  i n —
1. c a i s e - l y  t i n n e d  t rw  t o  v i e w  t ! e ~ Se v e r n  e l u d e :  M e - a s u r e n m u e n t  of  w i n d  v e l o c i ty ,

n , 5 1 1  ~~ t i n r e e  d i l f s ’n’ e n z  S t a r t i Of l ~~. Tine  u- a t e  of h om e of t h e  b lood  i i’s t he re t in a ,
‘o re  w a n -  snai l 1 h i n t  m m e v - ,’i ’ t in e l e s s  c x d i t  m u g  au rd  a i r f l o w  over  an a i r  f o i l
ha those vi e- n 5 i n g  it for t!re- f i r st ti m ne’ . Tin e Mae -Robert Award , an an n u a l  aw a r d

11a m- f - nrs a s i t of thi s I I_ lt u~5 II  i ’ l l  C o l l u -  so n u e tj n r e s  r e f e r r e d  to  as t i ne  “ N o b e l  P r i : e
al Ln i Imn ’ l , m e it in a r a t h e r  mnns m l 1 rnur m nhe ’ r of for Eng ineering, ’’ was firs t giver in 1 b h P .
u - a r t  ic  i la si u n t s ’ s i t h  r e l , m t i v e i  y ( l u m m m o a ~o u m e O c n s  Tine  c a sh  comes f r o m  a t r u s t  f u n d  set  up
s u i t e - r e n t s  a n d  c o u n n a u o m n l s  i m i ,m a m s t  n i (mi s op- by t in e w i d o w  of S i r  ,-\ l e x a n d e r  ~lu cRobe n - t
nosed to the sepsirm ition ’ that c l n a r a c t e ’r -  f o u n d e r  of t ine  B r i t i s h  I n d i a  C o r p o r a t i o n .
r:e -s larger conferences m e it i n pa i’ t ici- A visit was arranged for nin e by Pike

[ r s m n t s  r e s i d i n g  in  m - a r i o m m s  m e t e - I s )  w a r s  to discuss his photon correlation work
im i g inly successful. A sunmm; mn ary of the and to see other optical work inn progress
c o n f e r e n c e  i s  to  be 1 m e u i n l i s h e d  i n  t ine  a t  R S R E .  Pike cites the deve lopmeunt
-; ‘ -~~‘a am Z - a ,~~~ am “ . 5  - , -

, following of tine Corn-elator as a good example of
a ma increasingl y popular proc edure has what can sonnet inucs happen as a re-suit
o p p o s e d  to  t i n e  p u h I  i c , m t i o u u  o f  e - o n n p l e t e  o f  u m n c o m m i t t e d  u -e s e a r c h  o r ’ in h i s  ten-ms
p r c c e e d i n g s )  , w i n  i c i r  1r e r n n i t s  p a r t i c  i p a u n t s  “ f i d d l ing  s n m o u n n d .  l E e  c o u n c e p t  came
te d iscuss reon ’~ o n l y r e c e n t l y d o u m i p l e t e d  ab o u t  i n  tine late 1 Pt - I ) ’ s ‘cin en P i k e -  a r i a
or st i l l  in -r o g r n ’ss ‘nd to cinoose up- duke-man he n am i ti n take - into account ‘she
:~ m ’ u l  n at e  o r m r m r m m i s  f o r  I m i m i  p u b l i c m i -  d i s c p e t e i m e s s  of  1 i g int n nur4 nta in a the—

m o m s . Tire e m ’ s - a n n  , n m m t  m m m i  w , m a - m ’~!m ’, o o t h  o r e - t i e - a l  t r e s m t m ’ a t - n t  o f  ~o r r ’ , s ’ i , m t  i o n of
a l  e f i ’e ,  a- I 5 , , f - n m  s’!nie-In t i n e  p r i n c i p a l  d e t e c t e d  l i~~m , t s i g u m a l s . A f s m ’ s t  p h o t o -

i , -do -: i ’ I i e  c i n u i r ’ u s , i m i , .11 . nm , l ti ’ h e r  sie ’ t e - : t O r  i n  - _‘ n - n ,~u m l c i  lo in  r i t i ,
i ’ -, a ’ a g :’ i n c  o i ~ i m e -  S e - m u o f  ‘ i , m t h ’ , , m ’ m t i e s , p r o p e r  C i r c U m t n ’ \ p r n v m s i e s  an  e l e c t r i c a l

- m ’ . o m ’ i m : ’ ’, u - t  ~n- I . 1 -Jo tm an h . ~ i lens . S I gun a I n u n  t i n e  i’i~ rn - ’ .‘ f am -~ t n n mug a I amnm d -

, a c r l , I m s  1 m m - h  n b s - ~ u m o f  iS ’,es iu e i m’nn l is ” , a u r d j : e d  i n c u s - c  hen ’  i l l m m u n m i m o i t m -d by  l i g h m t
- - a  . a ’ r i  1 5 f o a m s  a m , Sam j u m-~’o , u i  o f  I ow t e n  u n - t a l e - r a t e  tfl t s ’tm s s - - t n .  [‘Ir e

c - l e e - h r i~’a1 pu l se’ s I ra d a n c e d  s ’ w m r c - s e ’ m s t
a-i a ’ t m u m m  I p r u t ”  m r det ect m - ‘ m m  m e ’ s i m u d  d i n

- -b c ’ ’’ - a , i c ’.o u~ .m r e - s i n -m e d  v -” m’ n - , i o n  he c , m , , m l v  r n r - a _ e ’n s m ’ ’i b y d i g i t a m l  t e s ’ In a r m q u e s .
a i s - H ~a - m ’ -  m m - n \ R  I aahc ~afl h m s r m’,c, m n g m l e , t i m m me - — d e p e t a s l a’r u t  ‘ l ’ m c t n , n , m t i c ’ u ’ss

n u n  mm :lC s~ t t  c’ m d i  I i gin t s r g :m ‘ m l  m a i ods c c c i
i ’m’ ‘a a - ’vu. flg sm ar t tem’ en’ n cain me s i a r m s j V ’ d
b e -  f o r m i n g  t i m e -  a u t o n : o r r ’ I a t  m m m m n  m e ’ d t  io’n
of t h e  pu l s e ’s . l ’hi s  t e e - u n i a n i t  i u ,ms tr e-
e-one known Is p h o t o u n  c sun n ’c 1mm t s-u r n .
Sum c x , -, t m e t h o d  of  p e r l n a r a - n m n g  t i n n a-- cor-

3 4 4
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r e - l i t  i -mr ~‘ o n m i c l  n , u i s l n t  o f  t m m k i n m g  t h e  5 m arx irnumnm whenev e r  t h e  d e l ay  t i m e  coin -
d i g it a counts alm - t e - ts’ n ! i n  f j , 4 , e - d  ~m ,ns m ’m ic d d e - S with the pe riod of a cc ’r g-on u m am m t
1, : l ’res - I - n s a  i d I r  c e a r i  d 1i~’ as sh o r t  

- 
nm -s 

- 
o f  t he s i gns I . O t h e r  technic uue sm used

f e - I s  ‘ s c u m s  01 mnamm n rn acee - olm d a - , am mn d s- sri a t  ~I nl  i ng  ‘0 rc-cover tire particle velocit y infor-
t ime s-i  by c : a u m t  si r e s c’ i m ’ed n i f t e ’ u’ a- - ic-lay m m u a r t r - ,’n include the use of ia’a ’c’e anal yaers

‘ i l m e -  j n C O c e ’ S S  w o u l d  bn ’ r e p e a t e d  f re q u e n cy  t r a c k i n g  f i l t e r s  and z e r o
f o r  n u n ’ --  l i e - l a m ) ’  t iumm ~~ns an d  t r i o  r e - s u I t s  c m - o s s i n g  c o u n t e r s . A c c o r d i n g  to  P i k e ,
m m c ’ - ’ a im ’a e n l a t s c , s nn d  ai m - r a g e ’!.  i i o w em’a ’ m’ , p h o t o n  c o r r e l a t i o n  win e - n n m n e d  d i g i t a l  i c
t a m  u s a  o u l - J  be’ extremel y e-xhren s lye or our detected p imot onus rather tin n on zerc
i m p o a m s a b l e -  i n  p r a c t u e r  f o r  f d a - h  eV e n t s  c r o s s L ’ r~’na i n s  in in e r e - n t l ’ -- menre  a c c u r a t e
b e c au s e  of e l e m - t r c m n i c  I i nn  t a t i o n s .  A t h a n  t h e  o t h e r  m e t h o d s  si r-cc- tine ’ re-
t l m e u n ,’em a - v  ‘ -‘ s m ,  VI  e’e~. a’ nm ’ J  I-~’ s d d ] e t e n  al m s ’s “e s i g n a l  c o n a l c t i o n i n g  01 filtering.
a- ta itcn - t i St e m s c ’ a i e d m j e  of  t h e  z e r o  c r o s s -  ‘[‘h e Dopp l e r -i  i f f e r e n ’ace t e c h n i q u e
lu n g [ l mm ; a ’stsi of am rsn~Ionn ac n i g n al  a re  C a m s ‘seen uti l i zeni for a nu n-aC er ci ’ othe-r ’
s U f m i c , s’ :a t  t o  ~1 e ter an’, i n , - n - ma s t  o f  ‘m e spec -  1 5mm -poses . One of th e a - c is t’ m ,e ‘ m e a c e u m ’ ,’-

a t r a l  I r f o r m a t  i o n  inn  i t  a n d  t h a t  t i n e  p o w e r  - , - C r ’it  of  su b s o i , i c  a n d  s u n a m ’ m ’ s o r u i c  a c l u e - i  -
s p e c t r u m ’ s -a r’ a s  ts’ -:om ’a’cn -lation fcsnctic’sa ties - and turbu l e-nmcc ’ in II ‘s i ’ ! er  and j e t s
can  he 51e -ma- s ’r sirn -’a i b y using a binary a n d  nn c - t i e n s  in ‘,n s ’ s m n b u s t  ion  C a - a - n - I - e m s
s i r n a r i  hs’a’ ’m n m g a - u a l y’ t w o  m ’ a l u e s , +1 and O t h e r  ap p l i c at i o n s  i t , e n ~~-us i €’ h i g h- tc -fl mp c’m 5 5 -
- I with the s aris e :e rca crossing points. tarre air flow in t h e -  m t a a n u f a e - t e m r e  of
P i k e  a n d  J a k e m an  i n v e n t e d  a m o d i f i e d  c’ ’s n u e n t , n a i a d  t u n n e l  a ae ss- e - - m n e t  n e . ve loc  i ts ’
\ - c r s i c u n  of  t h i s  s c h e m a - c in  1919 i n  nc’h tc l n  f i e l d  n m n e a s n n r e m n n e n t s  a r o n ,mn ’sd I a m a l i c o p t e - r
s i n g l e - - b i t  q u n n r t i : m m t i c ’ n is  u s e d  w i t h  r o t o r s , and s c m p e m s o n i c  s irock  w a v e ’s .

• -- only a one c’s- a zero b e i n g  p a s s e d  i n t o  The Popp l e r - d i f f e n  er ie -c  t e c h n i que can
m m sing le shift regi ster depending on he used  f o r  w i n d  m e a s u r e m e n t  a t  m o d e - r a t e
s h e t h e r  the  p h o t o n  c o u n t  exceeds  t h e  a ’ a n m g ’ e s  up to about i JO flu.
n - mean  or  not. The e n t i r e  p u l s e  t r a i n  Remote  w i n d  m e a s u r e m e n t s  a t  l o n g e r
i s  “anded”  i n t o  a umn enn ory along with the distances are pcssihle , bu t a d i f f e r e n t
d e l a y e d  s i n g le  h i t s .  T h e i r  t h e o r y  shows t e c h n i que is r e q u i r e d .  M i ch a e l  Vaug hn
timat the crud result is that the autocor- described his work on a heterodvne method
r e l a t io nn f u n c t ion  f o r  G a u s s i a n  si gnals in which a sing le cw laser beam is lo-
is form ed in the memory. This method cused  at  the de s i r ed  positicn in space.
is referred to as sing le cli pp ing arid Backscattered radiation is collected
is faster , simpler , and cheaper than by- a telescope and beat with a small
anmalog or multi-hit processing and is fraction of tine laser output at the sur-
a further improvement over the double- face of a square-law detector . Pa rticles
cli pped method as the autocorrelation moving in the focal reg ion produce
function i s developed in the process. Dopp ler -shifted radiation that results
[hu n techni que is the basis of the Nal- in a beat frequency appearing in the
vera Correlator. detector output. The operating range

One app lication of a photon corre- is varied by chang ing the focal point.
lator is in laser Doppler anemometry. The device , then , is a Doppler radar
Here two beams derived from a common which measures the radial component of
laser are crossed at some point in space wind velocity . In the interests of eye
forming an interference fringe pattern , safety a 10-urn CO2 laser is used for
A particle travelling through the inter- this work.
sect ion region w i l l  produce scattered An in te res t ing  property of th is
radia t ion  which  is modulated by the device is  that the s igna l - to -no i se  is
fringe pattern and from which the veloc- nearly independent of range. This is
i t y  can be determined.  A more accurate because the sca t te r ing  volume increases
theoret ical  t reatment  shows that the wi th  range and pa r t i a l l y  compensates
observed frequency is the d i f ference  for the inverse square-law dependence
in Doppler s h i f t s  for the scattered ra - of si gnal on range. Ranges of 1 km are
diat ion from the two beams , possib le with this method.

= [2v sin (0/2)] /A where v is the The heterodyne anemometry techni que
par t ic le  v e l o c i t y ,  0 is the convergence has been pursued at RSRE for several
angle between the two beams , and A is years . According to Vaughn , the work
the laser wavelength ,  is now moving from the research s tage

Autocorrelat ion is one method of to appl icat ion . A recent tes t  of the
f inding the Doppler -d i f ference  fres ~uen - device was carried out at the UK’ s Cen-
c ies  p r esen t i n t he s c a t t er ed r a d i a t io n , t ral E lec t r i c i ty  Genera t ing  Board ’ s DRA X
as the autocorrelat ion funct ion wi l l  show Power Stat ion where pa r t i c le  v e l o c i t i e s

in the plume were measured .

345
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Ano ther effort at RSRE is on laser circuits; information th em mr v and
rangefinders. Historically these de- si gnal processing, inc l uding sta-
vices have used pulsed solid-s tate tistidu l fluctuation problems.
crys tal lasei’s such as c ’ sm F or Nd-lAG. Commission 1): Physical d cc-
RSRE are now develop ing an eye-safe tronics and devices , i n c l u d i n g
H o : Y L F  laser  ope ra t ing  at a wavelength optical devices. 

-

of 2 urn. This system is not yet fully Comnurission ii: The e l e c t r o n r u g n e t i c
engineered as a proper detector is not interference environment .
available. RSRE is well equi pped to Commission F: Wave p h e n o m e n a  in
produce various crystal lasers and they’ non-ionized media , incl uding radio
have a l~ rge and well-equipped crystal- meteorology , radio oceanography
growing group which has been discussed annd the remote sensing of non-
in recent ESN articles by Klick ESN ionized media.
31-12:494 and Lessoff and Kenned y ESmV C o m m i s s i o n  C: Propagation of radio
32-8:273. (Vern N . Smiley) waves in the ionosp in ere , i n c l u d i n g

ionospheric communic ations and the
remote sensing of ionized media.

Connunission H; Waves in plasnas.

I NTERNATIONAL MEETING ON RADIO SCIENCE Commission J: Radio as tronomy’ ,
IN HELSINKI including the remote sensin g of

celestial objects.

F The Union Radioscientifi que Inter- In some countries individual se-i-
nationa le (URSI) is one of the 18 world- entists are members of t ire national URS I
s ide scientific organizations that C o m m i t t e e  w h i l e  in o t h e r s , sue -In  as the-. 

‘ - 
cons titute the International Council US , t h e  Conunn i tt ee i n c l u d e s  n a t i o n a l  UR 5~I

- l  - of Scientific Unions (ICSU). It was Commissions , w i th w h i c h  in t eres t ed in -
formed in 1919 to promote international dividuals may become affilia ted. Such
cooperation in radio science , and it affiliation is not required , however ,
now has 37 member countries , including for attendance at URSI scientific con-
both Germanys but onl y the smaller ferences. URSI is supported by member
C h i n a . T w e n t y - o n e  a r e  European , and g o v e r n m e n t s  and , t h r o u g h  I CSU , by UNESCO ,
Inence alternate General Assemblies as well as by meeting reg istration fees ,
of URSI are held in Europe. The most rather than by’ individual dues .
recent took place 31 July to 8 August URSI does not itself carry- out any’
l 9 3  in Otanien mn i (6 km west of Helsinki), research , but it does make reconnunmenda-
w h e r e  the Helsinki University of Tech- tions relating to research requiring
n ology and several  technical  research in ternat ional  coope ra t i on  and to s t a n d -
organizations are located. ardazation in measurements. IJRS I is

The General Assemblies are the oc- particularl y- interes ted in revie wing re-
casions for business meetings of repre- cent progress , and at every General ~s-
sentatives of the 37 national URSI Com- sembly each member c o u n t r y -  p r e s e n t s  w r i t -
mi ttees and nine URS I Commissions as ten reports of its progress in each Corn-
well as for scien tific sessions devoted mission ’s field during the preceding
to top ics cinosen by the Commissions— triennium . They’ are combined and are
usually s ingly but so m ’sc timnie s in inter- published b y URS I (rue de- Ni euseninove
d i sci p lina ry- group ings. Between the 81 , B- 11 80 Brussels , Belg ium) , t ine la tes t
tri e nn i al General Assemblie s the Corn- unider the title “Review of Radio Se-ieri~ e
mi ssions o r c5ms i :e numnenous speciali:e-d 1975-197 .“ Proceedings of tine General
na r t io mm al , regionnal , a nn d inm te rn a t io nn al  -\n nem mmh l y as a w h o l e aie unot p u b l i sh ed ,
m - ’ ’ - ’t i n g s  , ben t t h e  Ce ’ r ’ m m ’r ~~1 A s s e m b l i e s  h u t  m u j m e c i a l  11)79 i s s u e s  of t i m e ’  j o e m r n a l
5~ m t I u  their numerous , ra ’ ,r I lel sensions :“ a I ~ c an- c a - c a ,’ w i l l  c a r ry  t i n e  j s r ~me ’ n ’ s of
c o v e - n’ a w i d e  scope  t i m s u m  i u n e s l m u d e ’ ’-a t i n e ’  some of  t i m e  s v m n m p o s i a  t i n a t  t o o k  1- l a m e d  i n
l i e - i r i S C I ’ ‘mU m i m e  Commissions: Cou m j eunc tiofl m,’i thr it,

Cu mm i ss m m  : l i ’  - trom aignet ic m mmc - An i n d i c a t e d  in my r e p o r t  “ Comnuunn i -

trolog~ , i : s a l i r d m n m g  r , r , l n ci s t u m r d , r r d ’ - c a m  i o n  I m u e ~i u n c e r i n g  i n  F i n n l a n n d ’ ’  ( O N R I , —
m u d  m n n e ’ r a c t  l i n u s -  i m e m , e ’ m ’ r m  e l e c t m o m ’ m a g - R - 4 — 7 7 , 2 1  N a r c l n  l I n T ” ; a l s o  see

ri~- t - ~ r ad  u s ,  t ion and h io lo~ i cal n ~-n - 61 — 2 :  4 t m u d  , - ‘
~~~:,

‘ 3 1 — - I :  I J 5)  , t l u c r e -  i s
a f a i r  n m n - u o m m m n t  o f  n ’ es c a rc in  aund de - v o l o i m m n n e m n t

m : o r m m - s r s s j o n  B a P i e - c t  m’ ‘“ s a t i n - s e t  jç’ u s e  i nn rs n dio scieuncc m a m n i mn g onn in Fin nl aun , l .
- i rs’ , m t m d i n l e t  es , i n c t u d n m m g  . n t m ’ : m m n , r ’ — ‘ihc  p r o g n - nm m o f  t ine - 1 b 8  G e m n e r a l  \ a - s e n n b l y’

m md - m v ’ ’ - r i d e s .  n r ne ’ i u n d e’el t e c i n n i c a u l  v i s i t s  Ni soumue of
Comm m -m s ion  C :  Com u nun I i  - I t  m ‘nm ~v ~ - t i r e  p i- cm ’ i u m dr s is ’ r e p o r t e d  a c t  i v  i t i e s

e’r ’m s mm m d nvs t u - in n m s ’ m m n  v . i n e - l m u~h i n g

6 l u
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vi a’ • , tin e T e e - i n u m i e - s u l R e s e m r u ’ c l m  C e n t e r  of  US L m e - l n m u r t s n r - n m t  m l ’ Con iumerce , B o u l d e r , Cl u )
F i n l s r n m d , t in e j n r e c i s i - m m  1 4 — r n  r a d i o t e l e -  foj- i r i s  r’, m m uO , our the radiatio n and trans-
scm - i-c ( c m - a - c - r i n g  f r e q u e n c i e s  U I ) t o  100 m m u i s s i o n  o f  e l e c t r o n u a ~- m m e - t i ~ w i v e s  in  t i m e
Gi l : )  a t  t h e  ylo ts hhom ’ i R a d i o  R e s e a u r c h  e a r t h ;  t ine-  J . Howard De l linger’ URSI Cold
Sta u t ion , the laser tracking system at ~ie - d a r l n,’ emnt to i)onnald A. Gurnett (Univ .
tin e ym r t e l l it o Geodetic Statioun in of Iowa) for iui s research on magneto-
K i n ’ k k o n u n n u m u i , a u nmd , of  c o u r s e , t h e  P 1cc - sp he r ic ~nis y~~ics , including his studi es
tn m c ,u l Eng ineering Do I - a mr - t mne nt of the- of the kilometric (200-to— 500-Hz) radia -

l l e l~- inki Universi ty of Tecinnology (HUT) . t i o m n  f ro n r  t i m e ’  earth (totaling l0~ I~ g e-nu-
e’ t ln e r  s c i e n t i f i c  V i s i t s  cove - r ed  t i n e  c r a t e d  b t h e  a u r o r a , w h i c h  does n o t ,
N u r r n i j ’air vi Geop h ys ical  O b s e m -v a t o r y  - IS h o w e v e r , r e - a c m  t i n e  e a r t h ’ s s u r f a c e )  , and
k mm r u m o r t i n w e s t  of  O t a n i e m n i and t lne  L o w -  i t s  i m l m l  i c a t  ions  f o r  r a d i o  p r o p a g a t  l e m m a ;
T e m p e r a t u r e  P h y s i c s  L a b o r a t o r y  of  HUT ’ s and tin e Roy-al Society of London ’s App le -tour
T e c h n i c a l  Ph ysics De-par tumment , w h i c h  Pr i ze was  a w a r d e d  to  Pe t e r  11. B a n k s
i s v e r y  im p r e s s i v e l y equi pped as corn- (Physics Dep ’t , Univ. of Utah) for his
pared wi tin the EE Departnu ’rent ’ S Comnrun i - research on tine plasma flow (exceeding
ca tion Laborator s- . It is carry ing on 7 knum/sec) from tine - ionosphere to tine mag-
studies of superconducting quanturn- imetos p imer e . Th is  “pol ar wind ’ is both
in terference devices (SQUIDs) fabricated subsonic and supersonic. The th r e e  m e n
at HUT. These devices involve flux responded w’itin brief talks discussing
quan tization and Josep hson tunneling , their work and acknowled ging the contri-

On the 20-acre reservationm at Nurumni- butions of others to it. There were also
j ä r a ’ i an ionosp h e r i c  s o u n d e r , an a u r o r a l  t r i b u t e- s  to  t h e  m m m e n r o r y  of Samuel  S i l v e r
b - i c k s c a t t e r  r e c e i v e r , a s e i s m i c  s t a t i o n , (1915-19Th) (Unit’ , of Calif ., B e r k e l ey ) ,

. 1  ‘ and several  systems for recording who had bee-n president of URSI from 190u
ummagnetic - ficld variations were to he to 1909 and wino in 1973 had  become a p e r -
seen. Among the first three of the mane-nt honorary president of URSI. Al-
Observa tory ’s buildings to be built thoug h m i s  re search dealt mainl y with
in 1951 was the sau na , which w a s  at-nil- m ariou s are-as of plny’sics , ire is best
amble for visitors ’ enjoynueumt ei un ’ i mm~ known for voluumne 12 of the MIT Radiation
the t ou r . The lake just in front of Laboratory’ series , , t - n - u - n -  ‘ a s -~ .‘i’nt s ’n ’ : m-
i t a f f o r d e d  a p l e a s a n t p lace  to  s w i m  ~~me c i ’ , c ~ m,,-’ ‘ e m - n a ’ s .
and cool off from tin e unusuall y- ho t and In a t t e - n d i m ’ m g tim e General Assenb l y’
humid wea ther that afflicted southern I concentrated on sess loin s of Commissions
Finland during the first half of the C and E while taking advantage of most
,-\ nsemblv . The Observa tory monitors of the technical tours . No t al l  of the
mune te o r o l o g ical  cond it ions , including sessions occurred as planned , however.
l i gh t n i n g  and r a d i o a c t i vi t y — b o t h  u n a t u -  For examp le , one on “Advances in Infor- -

ra l  and a r t i f i c i a l .  The p u l s a t i o n s  m a t i o n  T h e o r y ” t h a t  was to have been or-
o f  tin e ear th ’ s magne tic field , wi th g a n i z e d  b y R. Dobrushin of the Institute
a p e r i o d  of the o r d e r  of a second , that for Problems of Information Transmission
mire recorded at Nurn nijiirvi are anal va-ed (IPIT), Moscow , did no t take place , but

— r m n a i m n l v  ar t  the linivei -sity of Alaska b n m t  Dobrushin was not present to exp l a i n
also a t Oulu University’ in central Fin- wh y- . The session that L .A . V a i n s te i n
l a n d  n e a r  th e top of the Gulf of Bo th n i ar . had organized on “Flec trornagneti cs in

In addi tion to ne - surl y a hundred the USSR” did take p lace but without Vain-
re gu l a r  s e s s i o nn s , time 19” )) General As - stein mind four of the five speakers he
semble’ include d five sy-mposi a and two had lined up. The la tter , I heard , were
workshops . T h e i r  top ics wi re Time and replaced by others who succeeded in get-
Frequency (dealing wi th me trolog v and ting to Ji e l si u nki as tourists hut were
the dissemination of -- tandards), Bio- none theless able to present suitable
1om ~ical Effec ts of Electro lum agun etic Waves talks . There w e’re individuals from other
Ion  w h i c h  J . B .  Ba te -mann is n r i t i m n g a countries , too , who failed to meet their
separate article), Op tical Co mm mn n t u nication commitments; this is not purel y a Sovie t
( e s p e c i a l l y’ via g l a ss fibers), Radio problem. V .1. Siforov , D i r e c t o r  of t i n e
W aves  and the Ionosphere , Waive l u n s t a -  I P I T , who  has  often represented the USSR
bilities in Pla smas , Wav e Anal ysis , a t URS I meetings and elsewhere , was amon ng
and Large Di g i tal Corr elat ,mr s . tin e Rus sianms who a t t e n d e d .  He an n o u n n c e d

There was also a special me ss ion tinat in - Tu ne 197 9 h i s  coun t ry w i l l  h o l d
devoted to the - conferring of a m r ~m m r d n , an International Symposium on Informa-
a t  w h i c i n  t h e  B a l t l n a n a m r van  der  P0 1 1J RSI  t i o n n  Tineo ry in Tblisi—appar ently’ ju st
Gold Medal was g im -e ’n to ianu es R . W ait be-fore the one organized by the IEEE

lun formation Tineory Group 25-2 9 June in
G r i g n a n o  m e - a m T r i c - s t e , Ital y.
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A mn aon g t i me - Ses sion ms I e-n u jo y-ed rs ai s bulletins relsite to th e-  b eam ! are-a.
o m m e -  e’ n m  n e w  ~r -  - m ’ m , i c h c s  en  h r o a d c a m s t i n g , ‘l c - s t s  w i l l  beg in i n  N o v e - r m n b c-r  l O T s  w i t h
w h im - h s r~c I a a , ne,n pa~’e’ rs on t’ e~ , o te ’n\ t in five transm itters in  t h e  L o n n d O n  i r e - a .
t i n e ’ Li m T ’ s ’,t 61 - 2: 2 , the - proposed U K An e m b e l l i s i n r n e n t  i s  b e i n g  s t u d i e d  w h i c h

-~~~ t ra ft’mma - i m m f --m - m - ,,it ic - mm un e ’two rk , would use diff erent leader codes for
qu~ie l i  i l m i m o n i d  i - N J e m ’ r ’ l o ~- m s m t n i t ~ i n  I l m u n g a m m ’ v , b e u l l e - t  ins  of inte’ n e’ - t to diff e - m ’ e r,t
, m u n d  a nc-S  am~s~ re- m m - h to aria u u d i o — i r a u r d w i d t l m  t ’m ’pe’ s of m’ e- i i u i c n ~ o r  b u l l e t i n s  i n  d i f -
m re- a i e lcas: 11mg s - s t e - I l  j t e ’  f u r  d ms’mn as i m mmitv f o r e - n i t l a n g u a g e s .
re-ce-l it m m - am in e’ Liii TI s - , m n m d .  u n r e s t  A n o t in e r  i n t e r e s t i n g  s e s s i o n  I m omm a-
K .  S u n i t h  ( L e t  P m - n - - , i s m , - m i  L , m l r o r a t o r m , a g e d  to  a i t t e n m d  d e a l t  w i t h  n -- p c- c e - l u P u - c c —
P ,rm m md cn ,i i d i S c ~ i ’ .~t ’,1 t h i s  1 . 4 — k i l n - — b a n d -  e ss i nm g see also E.~.V 3 1 — l s : 4 m _ mind
mc iJtin mit ts -li ito sn -st n- - , win i ch  mu i g l r t  3 2 — ) ) :  l m n - 2 )  . P r o f . G u n n a r  i -an t  I Dep ’ t
pr ovide an nmod io n’ e’ tm m m ’nm l i n k  foi- n eural of Si- c e - cm Co m nmmm uunic ation , Re- - m n Iun n - s t i tut~
5 - a,le ’:,tS in  am TV c l a s s . It rsou ld m a ke of c - c ( m n i o l o g n ’ , S t o c k i m o l u u m ~ ,i - m a e - s  ned the
u - -c o r  t h e  - — N i l :  —a- . ide - , I t s  — d B — d e - u~ t roem g h v a r i o e m s ap p r o a c in e s  to n - p o o c h  n o m i t I s e - S i  s
1 to  3 Mi!: above  I e I mr s - m m r n , m m n c e ’ d a m r ’r m e ’ r wh o s e  cou mn mmm o n s i m m  is to  cmn - n v - ’y to the
m - n’ am N ’Ime ’ (Am - c-r a m - a m ) co lor -I si guna rl . 1 istene-n ’ t h e  d e s i r e d  e f f e c t  t h r o u g h
I t c o u l d , Sm:: n t In com ma 1 uded , aicc omu mrm roda to soum nds gene-rat od I r o m s -  a n un lm m m ural umuss ib c- n’
) :  I’M audio ch a m m imm e -I s , e si c i 4~ Kim : w i d e , of  i n i ’ - n - r - i - ma i t ion h i t s .  ‘Ih esc sounds ,

i’ r o f .  I’ . F e r e m m c : y  ( T e c h .  l l n i v . of  i - a m m m t  n o n - t e d , t h u s  beconure  a s t y l i z e d  a njm -
St ) repo  i - t e d  t I r a n  F i m m n m 9 s n  m’ i a n  R a etm i n -  p m’ u u xin:s a r t ion t o  the  hum an  a-a ice  r~ it h  aim ,:r 1 -

- B Ucts i ~m e ’ n t )  m ars been d’xpcr i s s ic ’n t i n g  w i t h  og ios to  a r r t  , and w h at is nm - ma e-p table
-! u ma m d rampinon ic I N b r e m - c a m s t lung s m d c  1 Ob)) , depends ujnon clnanng m ri g , suh j  c e - t i m e
- -  , it t im e l a r m - k  o f  an a c e -o 9 t s o e l  i n t e r n a t i o n a l  c r i t e r i a .

- - 
sa  sind a :-L technique - I r a n  e i e l a i y c’ l i n m r p l e n n e n -  ‘l im e - - s in e - c e -h  s y n t h e s i s  can , as i n

- . 1 - ‘ t , m t i o n .  i n - n -  on 9 m s a r n n s , ire r i o t e d , m a w  t i n e  case of t i m e ‘occ d e --n ’ , use a finite—
be -c-mm c - n a Im i s ry s n-author t i s a u m  u : m u s i c , and t j une s p e c t r a l  r e p r e s e n t a t i o n , on ’ , as
am m a e ’ns a im m; m ’,’osr c im to ti a e ’ selection , w rit- in t h e  case -  of  l i n e - a r  p r e d i c t i v e  c o d i n g ,

p m ’ c-~m s r c t i o n  of  p l ay s  m c i i i  be i t can re l y on a unom,icl of the voc al
ame ’e,icd i n  o r d er  t o  e x p l o i t  t i n e  p o s s i h i l-  t r a c t .  A t h i r d  app roac in , syr,thes is
it nc- s 0! en u r s r , r a I ’m:oms a - is it m s m ut d i s t r a c t i n g  by - rule , r ese m au h ies the r e a d i n g  of a pho-
t i e  ,r u d i e n m c e . n e t i c - r l l v  s p e l l e d  t c x t . I t  is u s e f u l

I t :  r e - g i r d  t o  t e l e t e n - at , J . i . (;lnamhers for spoken esom umputer oimt p ut and for hel ;s-
( im i-;e: L c , -o a i m ’ n - ! n  U e -p ’ t , K ’i n g sw o o d  i c m r r r e n , ing t h e  b l i n d  to  re - r d . Th ese a p p r o a c h e s
L i - l a s  r - m ’ ’ i s , S : a r  r e -v  , lih m h nerv e -d that pos - c o n t i - i b u t e  inn s i g h t  n-- into 1 image : i st ics

c m  e- g h o s t s  w i t h  short delays tinat do aun d p iro nn e -ti cs a- - well S u m- i o t a  the speech—
r i o t  at el ’:erse- lv  a f m ’e- t tine ’ II’ p icture can produc t ion pre-e-css au mne l l ean m as~
b e -  v i  m ’—’ d e : r i m m o m m t a n l  t o  t o  i s ’te’ \ t recep- Dr. John Makhou l ~lio 1t iic- u - anek  amnd

j o u r  n . j  r i o  a m a _ l i ’ - , - m a i r g  mm u’ d - j ’ - n m l n s s  b e f o r e  N ewman , C a m b r i d ge’ , MA) r e v i e w e d  ti e a-ar-
r e s s i , , m m  m a ’ :  a s e -  c r L m S L ’ S nd ’ m ’ i ou s  e r r o r s .  io u s  n i r e t h o d s  t h a t  s i re  mn u n - - c’ f o r  low-

C. i~c 1 I ( m :L R~- n-earcln l )e -~ - ’ t repor ted data—rate speech t m — m i — r n  sm I on s  and in-
h - m t  m m m u - ss m b ers of t i so  I s i r o p e - a in  B r o n - d c r ,st  m ng d i cat e d  tha t , b-a nudm i :sas of s e i f f i c  i e - n t l y

11m m m o n  h a u t e  s L i m - c -  l o T i  h e m  n s t u m i s  l u g u n e - t h -  comp lex p r o c c ’n -  sing, 2- ILL or even  1 6 0 0
ods  l’ or mc n ’o v i d i n g  t r m r f f i c  i n f o r s s s a i t i o n s  b i t s/ s e c  w i l l  s u f f i c e -  f o r  r~ e iu c im ag a
on am r e -: ec mm , m l b ,nsis I C  car dn ’iven’s. quality equal to that of t i, e em n’ i .s ina l
[he h u h  1- r e p o s e s  a m a  am~mj - r o a c l n  , cal led voice ’ , He slmowed b y mean s of tape m c’-
C am r fmux , invo ivi mn g a sin g le dedica ted cool mu g s t h at the a- i c e - din cairn be speeded
A~-f s n a r L  j o  c i r a n n e l a t  m ih osi t 631 ku : amid up u n - ’  as nnuc ir m ms h o  ic j t ) m s - amt arf l ’e’cting
a s c ’  rwm ~n’I, o r ’ l o w — p o w e r  m r m m m u s m n  i tte -r s tinat t in e- i d e n ti f i  am i i i  ty  of  Is ’  n i m ~ , m l r e r  , aund
t i L e ’ t u r n s  s e n d i n g  h u l  c-I , m i s  f o r  t im ei r b y- chang ing  t h e  fr e - q a e u a c v  en - I  the first
j o e -a l  a r r e a r s , each  p r e c e d ed  by mm mi FM f o r u m m a n t  i t s , p i t c h  can be a l t e - r e d  so
h e a d e r -  w h i c s r , i f  r e - d o  i t - i ’d s a t i s f a c t o r i l y ,  t i n a t  it almost sings t em m m e’ n-- wh ile’ leaving
as- i l l  a c t i v a te  t h e  ro c c ive n . Facim trans- tine voice still recognizable.
n - i t  r e r  w i l l  r a d i a t e -  a j  m u - m i m i n g  w a v e f o r m  Speech r e c o g n  i t  ion is ais tin e top ic
dur ing t m s a m  heade r- int e - rm’ sml s preceding of I ’ . Gueguen (Ecole Nornual e Sup~ rieure
- u l l e t i n s  fo r  n e i ghhori m ug areas . ‘l’hese , de Thl~ communica tion , Ia l’ance). W h i l e
if str o mmg e r thanm tine nei glm ir or iun g mirea ’s isola ted words from a sing le speaker
header , w i l L , b virtue of~ the I-N cap- can be clect n’o nica lln- recognized , con-
ture e l  Fe-ct , prevent turun inn g on tin e re- tinuous spee -cin must l’e m e -gs m e- nted into
ceiver for t h e weaker transmitter ’s himi - words before - I s o l a t o d - n 5 o r d  r e c o g n i t i o n
le - tin m . Thus , tine receiv er w ill respond techni ques can he app lied. Tine segmen-
onl e- to the nearest transmitter , wh ose tation is made difficult h~’ the Irresence
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ot’ mcc am k t i e - s i t u t ’ e’ a~ am nd st - m j m  e’mu m m - , c m r m , mm mts , time’ - - I c - c l a d - n  I - e ’ r I s i t s  a v a m r i e t \ -  01 -corn —
anme i it is tl u im s necessan m - t o  n i n e -  d i  c t  ionm - i n i c s  si ns! nine -c l~i l i m ed specimen eainam imc- n’s

i - a l  , scS i - i mat mc , am n i l  p rm i ,; - to he m m u - n e’rt e d .
nmn ,r r in fornmm a loin to coumub imm e - s onune o I ’ Ne nc Is ma I time - p j o u n c e - m i m i des !  g mm , ums d
t i m e- segm ents and -ort out r s - - m ’ d a r . B e -  i n m i - l e n u e - n m t a m t  ion work ins t in iw area has
c ,m nm- s o of  t h e  amnb i c m n t i e - s  o f  t in e -  s o n i n m e i s , b e e - n m  c an ’r i e d  out by P .li . ,S r - aann w h o ,
two p a i s s e - n-c S i t e ’ m s c - s ’ J e -J - - - t l ie f m r m - t  t o  u n m t i l  in c  r e - c e - i t t  I s -  l e - f t  f o r  the  US t o
build up am l a m t t i m - c  ut possibl e ’ m ite - u ’ — go u n t o  p r i v a t e -  b u s in e s s , w a s  Cen t r a l
pr ctm i t ions si nm i the see-ond t i m  n ’ ’el eme ’ e ’ b i l e c t r i c i  ta Generatin g Board Prcfessor
i t  , i f  pos sible , to am s r m m 9 le ’ dhoice . of m- rrosion Sc ic -mice at Imperial . Hi n
I n  time sam -c of a Ii l ur am l it of m - j- e-- ake ’m ’ n , eievelo jms:me ’nm t work over :m period on ’ y e - - m u
the first ste-I ) is to m e - e - o g um i n - c  t h e  s p e a k -  h e ’ d t o  t h e  e - o nn - - t n - o c t  ion of stages abl e-in
er and  then to att e -mm rpt to n - sar I , n - in observed coe ul d he  i s o l s m t e d  f r o m  t h e  m i c r o s c o p e -
speech  p a r a m s m e - t e -’ m ’ n- t o  t i n e -  t e n a u i n l , m t e - s  onn c m v i  r m m n m u u u e - u n t  i n  o r d e r  t o  p o r n - m i t  t i m e  s a f e -
file for in i smm . Tin is is time - asine ct of i m ntn ’ oductionm of gamne - s or li qu ids f o r
speech  p r o c e s s i n g  ic i mo s e  d e v e l o p u m u e n t  s t n r d i e s  of  t ine-  c o r r o s i o n  and o x i d a t i o n
w i l l  t ak e b y m , air time loun ge-st , hut i t  b e i r a v i o r  o f  m a n e - t a i l s  and  c e m a m n i c s .  T h r o u i g ls
w ill be aided by tine find ings f re-scar e-in a series of i torait it’e desi gns , a f i n a l
on speech  s y n t h e s  i s  and narrowband tma u r ’~- clnamher e-nuer ged t art provided great c-s -

mission. ;m c’riunenta l fle - x i l r il jty . Its success
There  w e r e  o t h e r  s e s s i o n s  t h r a t  i s  a t t e s t e d  to  b y- time fact that a US corn-

sounnded fascina ting win i e-in I did not panv , of w h i c i m  Swa n rnn  i s  a p r i n c i pa l , bias
g e t  t o .  Among t h o s e  ice-re t h o s e  on c - l e e - -  c o n s t r u c t e d  a l a r g e -  p r o p o r t i o n  of t h e
tronua argnet ic wave s and the gravitational c-nm ’ironmn entai l chambers used on IJVTFMs
f i e l d , nonlinear effec ts excited in in the US and abroad.

- 
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- - t ime  i o n o s p h e r e  b y’ radio waives , tine phys - The specimen ch amber is constructed
i c s  of  n o n t h e r m a l  r a d i o a n t r o n o u n i c a l  o f  a h i g hl y d e n s e  u r a n i u m  a l l o y -  to  e n s u r e
sou rces , e lec t romagne t ic  t h e o ry  in geo - mm dequate protection from x-ravs. ,A side
phy s i c a l  e x p l o r a t ion , and th e search entry- specimen confi gura tion is used to
f o r  e x t r a t e r r e s t r i a l  in t e l l i g e n c e ,  i n c o r p o r a t e  more  e a s i ly -  such sert’ices

Professors M a r t t i  T i u r i  and  Seppo as t i l t i n g ,  h e a t i n g ,  c o o l i n g ,  e t c .  For
J, Halme of tin e Helsinki Universit y hi gh temperature studies a good chamber
of Technology- and the others wi-mo helped vacuum is essential . Thi s  is a c h i e v e d
to o’ci,anize the General Assembly arc b y- differentiall y pump ing all sliding
to be congratulated for the - excellent seals in the reg ion of the specimen ,
general arrangements. The ~~ 00 a-ho at- creating a local vacuum of better than
tended are indebted to th em and to the lm u 7 Torr. Heating is achieved by a com-
many others who arranged tin e individual hination of electrical resistance and
sessions and the symposia. The next radiation shields which when properly-
URSI General Assembly will take place used can produce a temperature stability
in 1981; the URS I Council will shortl y- of the order of only m -1 °C over a quite
be d e c i d i n g  b e t we e n  the two  proposed sizable teumuperatur e range .
si tes—Washington and N ew D e l h i .  I uni que a p p l i c a t i o n  is the  i n t r o-
(Nelson N. Blachnman) d uct ion of  m o i s t  or dry gases  to the

c h a m b e r  f o r  icr n - u s t u  corrosion and oxida-
tion experiments. These processes can
m e  c o n t i n u a l ly  m o n i t o r e d  to  a l l o w , fo r
examp le , measurements of their kinetics.

ELLCTRON MICROSCOPY IS STILl , WET AT In addi tion , the high magnification and
IMP ERIAL resolution of- their HVTF,M and the capa-

b i litv of u s i n g  t h i c k e r  spec imens  t h a t
One of t Ime better known research camn be “electron-transparent ” at 1 MeV

activities at the Metallurgy and Mate- comb ine to permit detailed mechanistic
rials Science Department of the Imperial information to be obtained , and on mate-
College of Science and Technology , Univ. rials thick enough to mirror bulk be-
of London , is the use of their AEI EM7 , havior successfull y. This is important
h i g h - v o l t a g e  l -M eV t r a n s m i s s i o n  e l e c t r o n  in ox i da t i on studies since bulk inter-
microscopye (f!VTEM ) to perform in  s i tu  nal stresses , so sensitive to thickness ,
experiments of various metallurgical can have a strong effect on the suinse-
ph enomena. The major reason why such quent morphology and perfection of the
experiments are possible is that the surface oxide film.
large available working volume around
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Tim e- hR I i N g u’ou~) at l n mm jm e - ri al naive ’ and sin -c of I u r e-e - s 1 - i tates , w’hnicl a could
a l s o - c e n t  p i o m n e - e - r s  inn  i n s  a s  t a m I n v e - s  ti - a c t  ams i m r e f c ’ n’ o nm t i al t r a p s  f o r  im y d m o g c n
e’ smti o n m s of a atoi’ —v s u i e ar— im ndu ce - d stress— and jnro v ide nud e-m i t m u g  site -s for bubb le
e’im m ’ rm m s- j u n — c  i- ,i c kim ag a rm a ml si m smm rm m ma : m alloys , fo inmuatio u n , could b e sin immr lrortant n’ os mu - _ --
n- , m r t  m c u i a r l  time - a l u n n m m m m u a s i — : i m n c — n u m a g u m e s i u u m u — d i a l  e le - s - i gn i r o c e - d e u r e -, and s t u d ie s  m u s s  ~
CO I n s - al ’ a l l o y s  u s e d  e x t e n s i v e l y  f o n  a i r ’ - t l s i s e I imm e-s are -- ongoing both at lnm p e-i im i l
c r a m  r t strum - tur~m 1 mind s k in co m nupo am s - min . amme l art s t - c  e mai l m sm - e- am rchn center s sam t c-
l’he ses allo s s Su r e- i ’i rt mculs ir L ~ s m a aa ce-p— US amid isur c - 1m - .

lb Ic t e n- cram -k lung eslsc- c ial 1> I c-mm tbm e - y - Tin e p ro se -n e -c a n , d  asmax aaumm mn si e-~’a I’ 10 i ta  —

s i n e  h e - a t  t r e’a i t e d  to s mra i s n - i m u u u m  s t r e m r g t l s .  n - i o n  of  a s n - s i t e — o f — t h e - — a r t  ! IVTi  N is e m i t —
t~e - m - , m e - i~’e - o f  t h i s , s u e - i n  al 10>-s m m u u o s t  i n - a l  to t im es s a a c c e s s  of  s z a m d i e s  u s m n n g
cm t ,m !’l y tine com mm nm m ercia l eIe -s igm i ,m ti oi m 7 0 7 5 )  t i n i s  n- - x j n - c a ’ i m e n t s l  a ln ln roach . A s in  s c a n a - s e d

am n - c m at -a m - LiP l y  u s e d  i n  am I e m - e r- nu t r o n 0: tim pre -viously , t i n e  s pe c i a l  i n - e d  c h a m b e r  aurd
c o u m l i t i o u m  s h i m - l i  is obtain ed 1 > over— t im i ck spec i um m e - un (inn low atomic m mm a s i e r
aug  l u n g  t i m e -  ,m lIe - i’ 1 m m  r i n n g  t h o m - s a l  t r e a t -  a l u n n i a a m m u - m  t h i s  c smn he  ar ia g r e - a r t mim e s e -y e  r a l
s ss e - n u t .  lii i~ a r e -ed  to  use  t h e  a l l o y  in t e - n m t l n s of  a n n n i l l i m u r c t e  i’) p r m m v m d e  I b ai l

1e ’ m o m — s  t s e ’ m m g t i  c o n n d i t i o n  l e a d s  to  s t u d y- c o an d i t  j eers . T h i s  i s  p a r t i c a l  a n i , -
a de s  i gu m m c c i  g I t  p e n a l  t a  a m i d  a c o n c o m -  t r u e  f o r  e x p e r i m e n t s  iii nih j un-h t h e  mi re s-
i t a m i t  l oss  i n  m , m n - ’ le n - , m d .  I n  o m ’ d c m ’  to  cue- c  of  b n y - d r o g e n r  is  t e a  I - c  d e t e c t e d  a i m i , I
c5e ’ V e ’ lO p  be t t e r , i - e . , stt-onager , mnn o re  i t s  e f f e c t s  m o n i t o r e d . ‘the t h i c k  f o i l
s tr e s s  c o r r o s i o m m  t e’ S i stunt allo y s , the p n ’ o ven t s  o x c e ,- S I t e ’ l o ss  of  h y d r o g e n  to
‘smec i a r n i n u n  o f  c r a c k i u n g and  in  p a r t i c e u l a r  t h e  e x t e r n a l  su r f a c e a n , wh i l e  t ine -  pres-
t h e  role - ot ’ g r m i u m  hound m im ’y- and lattice ence of largo olectron — tr s rms pmm rent an - c-sin

— l a m e - c  i m i t a t e - s  i n  t i m e  c r a c k i n g  p r o c e s s  p e r m n i t  t h e  o r i e ’n t a i t i o n  s t u d i e s  n e c e s s a r y
mum e m s t  he -  k n a e m rs . T h e s e  p r c - c i p i t a t e s  havm s  t o  u n e q u i v o c a l l y e s t a b l i s h  t i m e -  p r e s e n c e
be -err s h o w n  by  ‘ a n y  i m m c c ’ s t  i g a t o r s  to  of  h y d r o g e n  gal s b u b b l e - s .  F u r t h e r , a
be din’ec t l y involved in  c r ack  j u t s : , par- hni g in l o c a l i :r ,-d f l u x  of h yd r o g e n  can be
t r c e - m l amn’l v at the i n i t i a t i o n  s t a g e ,  g e n e -r a t e d , a l l o w ing t I me- maximal effects
,-~si elucid a tion of such effects is the- of this solute on mechanical p r o p e r t i es
u ltimate goal of Imperi smi’ s rese a r c h  to he  asse ssed . This flux is ob tained
program. by interac tion of ti -me incident elect rons

Sp e c i f i c a l l y- , bend  s p e c i n m e n s  of  w i t h  t h e  d e f e c t  s t r u c t u r e  of a h y d r a t e e m
a hig lm purity- Al-Zn -Mg alloy - are exposed mnmagnesium oxide or a hn--droxide , part icu-
to mo hsture at modest temperatures either larly at those regions where the grain
in the  environmental cell or b y pre- boundary intersects the surfmice.
exposure in an external autoclave at The departure of Sncann who not m -nl y
a temperature 120°C and a pressure of spearheaded the group ’s research progra m ,
2 bars ; with the latter procedure they but who was also very  adep t  at c o u m m p e t i n g
are then subsequentl y examined in the with the other major IIV TEM c e n t e r s
HVTEM. The most important finding to (e.g., Oxford , Caum brid ge , Birmingham)
date is that the observed loss of due-- for long-range support from tin e Science
tility - is correlated with the presenc e Research Council (SRC), clouds the long-
of large amounts of hydrogen at or tern viability of tin e microscopy effort.
in the v i c i n i t y  of grain boundaries.  Although he is y-et to be replaced ,
Long t ime exposure , in fact , actually the fortunes of the group have not suf-
leads to the formation of hydrogen gas fered markedl y. Under the leadershi p
b ubbles (as confirmed by mass spectro - of Drs .  H . M .  Flower and P.  Bu t l e r  t hey
graphic analysis of the gas evolved have obtained a three-year SRC grant
during fracture). Maximum embrittlement for support for the microscope facilities
is found for exposure times much less (one year less than they requested) and
than that needed for bubble formation , have had their research contract from
suggesting that it is the hydrogen in the US Army Research and Standardi:ation
solid solution at the grain boundaries Group (Europe) extended. Also , Swann
that is the most potent promoter of continues to maintain active contact
embrittlement. This suggests the pos- wit hn the ongoing research. Clearl y-
sibility, already partially confirmed there is a bit of a wait-and-see attitude ,
by experiment , that if hydrogen can with interest centered on who , if any- -
be induced to precipitate as fine gas one , will be Swann ’s successor. How-
bubbles thereby decreasing its chemical ever , at least for the present , much
a c t i v i t y  in so l id  solution , the alloy ’ s of the electron microscopy is still all
s u s c e p t i b i l i t y  should decrease .  The wet at Imper ia l . ( I . M .  Be rns t e in )
use of a par t icu lar  d i s t r i b u t i o n , t y p e ,
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MICRO 78: imm - ri Ri- :SOi,VlaD. . . 7 in ‘M i c r o s c o p y ’  o n  Vo ~el ia ’ s mm mm l “Ni c r o n c o p y
o f  I n t e r f a c e s , ” m i l  t h o u g h  l a r g e - - l i ’ con-

‘i’h e Ro y-al M i c r o s c o p y  S o c i e t y ’ s h i -  c m - m r s - a d  w i t h  i r i r > ’ s i c a u l m s m c t a l l  smr g v , ic c- r e
e - n n n i a l  Inn  t en - m m a t r eea s m I S s ’ u - m j m o s  i a a m n u d  L x -  in - am scd a ura i u m l  y our d a t  a re-nea l t l ag  s - -a ’ - , hi gh
hmi b i t ie sa n , dn - rI-ise ’d n i u c i o n  “5 , m i s  in c-id re’ soleut iomm studies.
i n  L o m n d o n , 1 0 — 1 - 1  J u ly , ms - i  t In  a b o u t  t u t u ) )  M I C R O  78 re -enmp b m a s i : e d  t i m e  w i d e  r a n ge
sm tte -nd ec s , nuos t l y B r i tin t m .  l%’hen t imeme of sopb ni st i sated electron mi cm osasu pe~
a r e  type - cam I 1- ’ mm do7e- n nmuajor unicroscopy i- c - na g u s e d  t o  s t u d y- a t o u m u i c  amu ’ r a m a a g e u m u e n t s ,
umn e c -timrgme c am e - l i n -cax w’orldn~iel c , omi c could chemical co ’mm lrosition , sn m m’f , i e: c’ ’— t m m a a : t m s ! - - ,
a s k  as’ ! m o t h n e r  MICRO 75 ui5 i 5 -~ l u s t  a u m o t h e r  etc . Time desi gnm of t i me c c n v e n t i o n i a l
forumrm to ~ h i sn s o f f  sj n l e n d i  ~I p i u o t o m m n m c n a  - t a r n ,  5 a 5 i 1 5 5  jour m-l ectronn microsco pe ( CT L M)
g r a m 1 hs . C e r t a i n l y  o v e r a l l  t b n e r e  i s  m a n  c i m a n u g i u n g  r a d i c a l l y u n d e r  the ’ i n f l u e n c e -
m a ne -n- s in re-eiundan cv in  t i n e - s e  c o n f e r e n c es , of  i c i n e s S  types m im e - h m s  t ine  s c a n n i u n g t r a i n s -
no single m n ce - ti m mg d oa s s i rsi t e- - , a mn md time m m uis sio u m electro n m umic a ’osis cp s- L e l I M )  a n d
prog a’ m u u un nea’ --m cesu ~slet ol y- covers tine- ti -m e hi gh volta ge c l e a n - m e a t  m i c r o s - c o p e -
worldwide s n- a te— o f-tir e -amrt. Nev er- c - (li \’I - ,,’i) . A l s o , ume w tee - la n a I a l um - - such as
Ice- s s , n - h e y  r e - f t c - c t  t h e  t r e - a s o a s d o u s  -,m c - c- nrc m -g y loss anarl ys i s  and convc -  a g e - - a t I e amass
ti t ’ it and i n t e r e s t  i n  m l m i e - u ’ o s c o l s y  , a m i d e l e e - t u ’ou m 1 i f f r a t c t i oj n  a re  h e - l u g  u s e d
t h e  RMS mmm cc t ing i s  o n e  o f  t h e -  s I m p e r  i - m r  mo re  mind  mu iom’e . Il nese Je t ci opm s e’a t - - sc- n me-
omre - s  . Oune re ’ s i s o m i  i s  ti mait n i g m nif mc amnt r e - n -ic-wed by s e v e r a l a u t h o r s - , and  s i n c e
e l e c t r o n m  m i c r o s c o p e  dc - n e  I a ii- s ac’nts con- the pre s- e -mmt amt louis tended t ’ .s ovcr laua
t i nuc  to  be c e n t e r e d  iun  Br i t  a e r a , a c e -  i n  m clr a t  f o l l o w s  I is ill 1 imsit ua a vse - l f to
f o r  exa rm u p l e  B e rn st e inn ( : - ‘ :~~~ 32—2: c - 5) . a sunmmmna ry of ti re discuss i o u n a- m a  v a m r H u :
A l s o , t h e  RM S i s  am n c e - l l — s t m m f f o d  and  t op ic a r e - m m~a r ’ a t } m e r  t l a m m a n  s i t t c ’ a s s p t  a
i c e - i l - f u n d e d  s o m - l e t s ’  w h i c h n  d e v o t e - s  f e m l i  b >  p s r p e m ’  c o v e r : a g i - . I V h n i l e -  somare - o f  the
t i m e  to  tin e- f i e l d , n- p r sn s o r i n g  n m n m m n u e - n - o u s  n° irmt s  m i n e - u t i c a  d nay ’ not  i- me bu ’ s m a a d ne -a
s pcc i a l i nt mee t i ngs  and c o u r s e s  each  r e v e l a t i o n s  to fo l l o ’, c r s  of  the  I l- I sce-r’,c ,
year. Its sectio m r s (Electron M icrosco py, art least this m~’ mu s t i n e -  muros t  r e - c e - m a t  m e e t i n g
Si amt e r i al s , H ist me - ch em istr y - , amid (:ytochncm- at whi le - in threy were re-view-ed .
i st r a y) s e r v e  two  b a r s  ic  appi  i c m m t i o u m  a m u - c a s  , FI RE M ( h i g h R e s o l u t i o n  i l l  e m - t a - on N i -
t h e  I i f e  anei as u a r t e r i a m i s  s c i e n r c e - s , anmd cr o s c o p v )  : One- r e -a r son  Ic - a  find,- - i s e - r e a r s -
t h e  f o r m a t  fon -  t in e RM S m e e t i n g  im n c l u d e s  i I y~T~i r m o ni o u s  au -m d n m u t s r a m l  l v  c - a m c - f i e - i a l
a c o m p i - e h e n s i v e -  T r a d e  E x h i b i t i o n  a n d  r e l a u t i o n s i m ip h e t w - e e u n  m i c r - o s c o p i s t s  of
a s e t  of c o n c u r r e n t  S c i e n t i  f i c  Sy n m i p o s i a  d i f f e r i n g  p e r s u a s i o n s  uu n av he tin e - m t we
o r g a n i z e d  t b n r o u g h  t ire v m m r i o u s  s e c t i o n s .  a r e  now a t  t ine  p o i n t mci -mere  h o t i m  n - m a t e r i a l s
F u l l  c o n f e r e n c e  p r o c e e d i n g s  a re  n o t  anncl life - scientists are ahul e to resolve
p u b l i s h e d , b u t  m a n y  p a p e r s  e v e n t u a l l y t h e  s u n a l l e s t  s t r u c t u r a l  u n i t s  of  i n t e r -
arpp -e - m r in ti-m e Society ’s c n - 5 , O 5 2 eZ l n --f c a n t  in t h e i r  p a r t i r , a t n l a r  s am am i n -l e s (atoms

and m o l e c u l e s , r c s p e c t i v c l v t .  ‘l ’herefore
When compared  to  o the r  m e e t i n g s  many  in r e s e n t a t i o n s  “ f o c u s e d ”  on I n i gh res-

the hie nnmial RMS meeting is no table olution results. Actuall y , i t w o u l d  be
in fostering a harmonious , m u tual ly more appropria te to say “ en n d e - r f o c u s e d , ”
producti te relationship between mate- r e f l e c t i n g  t ine  o p e r a t i o n a l  t e c h n n i que  em-
rials and life scientists. This is p loyed to enh-mance tin e contrast which is
accomplished throem gh the efforts of essential for reali:ing theoretical res-
invited speakers who cover designated olution . HREM nc-as discussed in review
topics , represent themselves as micros- presentations b y- T. Mulvey (Univ. of Aston
copists rather than specialists in a in B i r m i n g ham , UK) , D ,L . M i s e i l  I Na t ional
given app lication area , and keep their Institute for Medical Rescar-ch , 511 11 hu ll ,
presentations techni que-oriented. For UK) , RJI. Glaeser (Division of Medical
the materials scientist , interest at Pbnys ics , Univ. of California , Berkeley , - 

-

MICRO 78 was in the various techniques C,-\) , G. Thomas (Dept. of Materials Se-i-
of wha t may be generally termed hi gh ence , Univ. of California , Berkeley- , CA)
resolution electron microscopy (FIREM) . and \‘.E. Coslett (Cavendish Lab., Univ .
Symposia entitled “Review of Technical of Cambrid ge , UK). Hisell pointed out
Advances in Electron Microscopy ” and the areas in which there are si gnificant
“Hi gh Voltage Electron Microscopy ” were differences between various EM configura-
notabl y eclectic in nature , with con- tions , (CTEI’I, STEM , and i(VEM), including : r 

- -

t r ib u t i o n s fnom both the materials and 1) r e s o l u t i o n  and f i d e l i t y’  of the  image ;
life sciences communities , and although 2’) the effect of inelastic electron
separated in the program , were quite scattering on image contrast and resolu-
complementary; also , linked symposia tion , including the effect of ch romatic
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abc m’ rsmt ion ; 3) innnage cormtn ’am st in dark ui ~~L5i s U i g im Vol t~~ e Electron Micros-
f i e ld and  b r i gh t field; -I) counpariso im e - J \ )  : m m e m ’c ar e  c u r r e n t l y aB~ u t  4( 1
o f  h- mi - muse -  an d  s m - s i t  m e - r i n g  c o u m t r a n t ;  5 )  l l \ ’ I  5I~ mm t i m e r-, o r l d  m c i t i n  g r e - m i t e r  t h a n
radi an t join dammu arge mind iunuange - r e - c o r d i n g  m i ( m O - k V  a c c e l e r a t  ing v o l t a g e , s even  b e i n g
t e c h n i e iu e s  a v a i l a b l e  to  m i n n i u m m i z e  i t ;  i n  t h e  UK .  They  a re  b e i n g  used  m o s t l y
C )  c a p a b i l i t y  for photograp h ic an-md for re-scare-br on inorganic crystalline
elec tro rmic image recon-ding ; 7 )  c a p a b i l -  u n u a t e r i a l s .  ilowever , Thomnas revie wed
i t v  f o r  m i c r o a n a l y s i s , e l e c t r o n  d i f f r a c -  t i n e  a d v a n m t a g e s  of  IIVEM th at enable the
t i - a m , and energy loss e l e c t m o n  a n n a l y s  is . nr c -mt c ’n ’ials scien tist to extend studies
These points of dist imm c t io fl mc e- I’e not into n-m e-in’ fields , such as ceranuics ,
a d d r e s s e d  c on u p l e t e l y by  a m y  one speaker , since t h e h i gher pene tration of u V I M
bu t  t h e y  w e r e  c o n s i d e r e d  inn p a u r t  b y on ’cr c om e s  tin e d i f f i c u l t y  of p r e p a r i n g
mans - and an o mi e  o f  t h e  mn a i n  c o n c l u s i o n s  t h i n  s e c t i o n s .  In b i o l o g ical  a p p l i c a -
sr I-p ear b e l o w .  t ions , a d v a n t a g e s  of HVE M a r e  onl y’ s l o w l y

Si r sell poium tcd out that time defini- b -d ug exploited . Here  i n c r e a s e d  pene-
t i o n  of  “ h i g h r e s o l u t i o n ” i s  q u i t e  d i f -  t r a c t i o n  a l l ow- s ti -m e use  of e n v i r o n m e n t a l
fe-ren t for biologists and nnetaliur 5g ists , ce l ls  to examine samp les in a hy drated

, m i a d s a m g - g c’sted  t i - m a r t  r a t h e r  t bman i  s t a t e s  c o n d i t i o n  or  gaseous  at m n o sp h e - r e .  S tereo
r e so lmm t i o n  i n  terms of an absolute dis- exam ination is also hel p ful to sort out
tan~ e , i t is more- si gnif icant to consider commn i r lex th ree-dimensional structures
tl m a t hu gh re solutiomm has been obtained in mm rany b i o l o g ical specimens. Ano thner
when i t is possible to extract all im- advantage is a reduction in radiation
in ou ta n t structural information from damage due to ionization , which should
the image. Also “fidelity ” is innportant , aid in t he s tud y- of radia tion damage in
referring to the degree to which fe-a- biological material and macromolecules.
tenmes of an inamage actuall y correspond The ejection of individual atoms above
to the specinen structure. For example , a threshold voltage , on the other hand ,
in CTESI , image fidelity is convention- allows direct observation of radiation
,i l l m ’ low because of diffrac tion contrast damage in m e t a l s .  A d d i t i o n a l l y ,  t h e
fea tures in the inmage. Several speakers ab ility to observe thicker specimens with
e m p h a s i z e d  t h e  need f o r  s p e c i a l  ca re  OVEN provi de-s a better approximation of
in operation and image interpretation ti-m e bulk material , therefore , various
to ensure that image contrast under sorts of realistic i~a s2 t u  exper iments
hi gh resolution conditions is correctly are possible. H.M . Flowe r and E.P.
iden tified with the real structure . Bu tter (Imperial College of Science ~One of the basic techni ques in this Technology, Univ. of London , UK) gave
re gamrd is to record image s at a serie s examp les of hot-stage experiments to
of underfocu s values, study microstructural cinanges caused by-

In metallurg ical aplnlications , various types of phase transformation
Thomas descri lned the use of hi gh resolu- over an interval of time and described
ti on lattice innaging and laser optical gas reaction cells used to monitor oxi-
m m s i c r o d i f f r a c t i o n , t o g e t b n e r  m c i t h m  conven -  d a t i o n  and reduction reactions directl y- .
tion am i mic u’odiffraction methods. lix- Progress toward the hi gher resolu-
amp le s presented included current re- tion that hi gh voltage should (in prin-
s e a r c h  on sp innodal and martensitic al- ciple) provide has been hindered by prac-
toys and studies of grain boundary tie-al problems of both mechanical and
characterization in ceram nuic alloys electrical stability. Thomas pointed
(e.g., Si ,N~ ). His exanuples illustrated out that attempts to achieve the ulti-
mm useful aspect of lattice imag ing, mate resolution , viz , that at the atomic
namel y’ the possibility- of obtaining level , must await specially desi gned hi gh
re~-at it -el y good fideli ty- in the CTEM. voltage microscopes. In this regard

Glaeser and others considered the there are currentl y only- two HVEM ’s in
stm h je - ct of crystal structure identifi- the world which have promise , on the
cation via lattice imag ing, with and basis of their desi gn , of obtaining the-
wi thout prior knowled ge of t h e  struc- oretical resolution for their particular
ture. Lattice imaging has also opened accelerating voltage , namely the new
a new stud y area in microchemistry . 600-ky machine at the Cavendish Labora-
Mulv e y offered an example involving the tory at Cambridge , and that at Kyoto ,
stud y (at 100 kV) of the penetration Japan . At this conference , there were
of atomic species such as oxygen inco no representatives of the Japanese group ,
oxides, but W .C. Nixon (Cambridge Univ., UK) re-
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l r o r t c d  on t i m e  u m m o g n e - s a n  o f  t ire Cannm bri l L e - 511 SI opc ’ratioun m mt i - in - it re ’s olutii e -m a in
H V 1 - N , f i r s t  o p e r a  t e d  m u  Sc- i n t e m mrb e -  r 1 77 ; d a r k  fj e - l e i  i s  -sm r m. m c u l , r  Iv Us  c-ful
pre -s-c m nt - s s t n u t — ~~u -— p o i mm t m- e-solutio n is i i  rst , tine d a m r k — l i e l d  m m m i a c e -  i s  f re e  of
b e t t e r  t i m mm n 5 - \ , w i th u - mo i n d i c a t i o n  t h a t  p h r a s e  c o n t r m m s t  m u l c h  o f t e n  m a f s  s i n t er-
,m n I\’ l imit has bee-un re - am - l ied. ‘hire special m a n c t e -mt i oun difficult; second , the u- - c
dean r n - a r f e ’ sm r s a  s c ’ s- of timi s i ’ a i u~~ s a- u dge umuicro- of tire eff ie - ie-nt .5 1 1 5 1  m em- m a ma i q ue en ab l e s
—cop e ms m vs - be e-ui re-porte -el earl icr b y B e ’ m m m -  t i m e ’  c o n t r o l  and  n u m i m r i m s m i z a t i o n  of  spec is:r c- n
s t e i n  ( se e  - , ‘,‘.‘ 32— 2:oS ’ ). i m r a d r a t i o m n .

-
~ i I 5 ,, m u m  m um in am smnm], — - i  our  1 1 e C t i on Si I ~‘i s nmmo re e a i 1 \ Ic t e 1 (11 , d i -,

m e -  a h u m  S i b  Ni , “i1i
~~

’ f l i i i i  e Td”T’~~m it inn m a i r t i c  m~ ool I hman i s  tine I h I ~
a c a n m m r  i ss ~; sm s - s-mai l 1 di amun ie t e n ’ b c-s i v m a I’ b - o r  e - x a mm a u i u  I c , t h e t ‘cl a ni <~uc of c- i  c - c t  u’on

e l c C  t rein -ms one ’ a- the spec immre n mi nd c u u m t i m m  — e’ne-rg\’ loss spect n- csscopv I I l l S  ‘m a re - 1- - ‘

~o mms-lv s : m o m m i t o n i m m g  the varr\ - m n g  in tc ns it - - n-m ed to g ive i i  1s t  el e - ’me - nmt a r na ai lv s is ,
of t r , m mmn a -s it t e ’ l electrons t o  m a i c d u l a t e  a m id x — r s i \ -  e l e m e n t a l  s m n m m m l \ - s i s  can  I c ~ - - I  —

a c a t  - , le - — n a m a t u b e  d i s p l a y , w i t i r  t i m e -  t a r i n c -J f o r  s e - ic- n - ted i n c a s  i c - S  ( ai m
resaolu t ice  o l s t a i i m n e d  a p j m r o x i m m r a t e l y’ t i m e ’  i i ,) nun i n  d i a i a e - e - t c r ;  n u i c u ’ c d i f f r a c t  ion  i s
b e - s i~m di annetc r . El ectroun m i c r o s c o p e s  a l s o  p o s s i b l e , of  c o u r s e s .  51 -1 u s i a — c -
— s - c ’c i f ~ c’ s m l l v  eics i n - m e d  lai r S l u M  cp c - m ’a - d i s p l s m \  ham s c e - n - t a m n m  a d v a n t a i n - c ’ s  m a n - u T

m n - n ( m i s d i s t  i m n g u r  i shed  f ro n m S i  i - S i s i t tam e - h— CTI-S1 ; for e- ,ca m i’ a i - l e’ , e l e c t  u - i - t a l c  s m umn p l i f i  —

a’se’nts to L I SI’ s) are- now available cat ion produces a brig hmt s e - r e - c - n m  a t  a l l
n-cs sa s :s c r c i alla ’ fro uur at leam st three n a naim i rm- ‘~~m 1 n i f i c a t i o n i s , s a s i k i m m a i t  c - a ms ic - r i se - fo-
fai n - t m n t e  r an : IC M i e a r o s c o i n e s , K r , i t o s / \ I m I  c ems , c- t ea . Furth er , l i m e ’  s i e - a r i l s m t i l i t n
Sc m e ’ u sti t ’ic Instrunrcnnts , am n i S r une-mis. of am 1 june s cm r m a s:aOahc ’ caun ~

- u s e d  ~o - Ic ’-
It is intere sting to notes , hone -eve r , ye-lop various t apes of im mi a g c profil e --s.
t :- ssm r a purpose-— E tmi l t Sl ’IsSi a a r ~ not op- -S poss idle d in s i d n ’a ntmi e of SilaSi is tl m i t
n - r a m  t i ; a - m -  a t  t h e -  S h i  n :Rui  7 5  E x i m i b  i t  ionu , c u r e  has to mca it for t h e  i s m m siu e - to 5e 5c~~.

C o n t m ’  i h u t  i o n s  a t  M I C R O  7 5 i l l u s t r a t e d  n e d , w i n e - r e a r s  t h e  wlno l e ’  image  is  l icad si cesi
t i m a m t  STEM h a s  s en - e r a l  n o t a b l e  s m d v s m m m t a g e u  : a t  one -c  in Ci 151 .
1) its smurall prob e- is euseful for snual l— It is not yet unossib ale to assess
volc is :se mani cro an amI y sis ; ) the i s a m a g e  ima s t i m e  r e l a u t i v c  u m m e - r i t s  of CTEM and STEM
a -c e - o n t r  ib eu t i o n  f r o m m u  p h a s e  c o n n t r a s t , n - c u - u i - i e t e ly , s i n - m e - c  n e i t h e r  l u a u  r e , iched
o n m l y  s c a t t e - n i m m ,g c o n t r a s t ;  3) as t i m e - r e  t e s - c i m n i m - m i l  p e r f  O c t  i o n .  Hone-ever , it is
are no lc m s e s  after tin e specin mn en , ti -me -re likel y- tinmmt tEme diversity of in strumm rem ita l
ian no chro mas atic aberration i due to se-at- d e s i g n s  w i l l  c o n t i n u e  in f u t u r e , as it
t e ’ r i m i g in  the  spe c is m u er ’m , so i t  is more  i s  d i f f i c u l t  to  o p t i m i z e  a l l  a s p e c t s
us e ftm l for thicker spc-c in ane -n -m s than CTIiSI ; o f  c ’l e c t r o n  m i c m o s c o p e  des i gn in a s i n n - l c
1 ) it is in os sibn l e to select anmd dis pla y mach iune. An n i n t e r e s t i n g  i n s t r u m e n t a l

am wide - va a ri e t;- - of  s i g n n a l s .  An cx a ’npl  e deve lop m ent  d i s c u s s e d  a r t  t in e C o n f e  rcr mm - e
of  t i n s l a s t  h m o i n t  is  t i ne  s o — c a l l e d  is  t i - me  u se  of n t m i c r o p r o c e s s o n - s to  d o t e r ’
‘ i — c o n t r a s t ’ t e c h n i q u e  in i o n e e n e d  b y rs)mic o p t i m u m  lens  s e t t i n g s , thins r i d d i n g
Crew’e arid his coworkers to produce i mmmagcs tb-m e operator of tine t a s k  of i n a l a n c i m m g
of s inn g le li e - a nn - v atom s on carbon sub- settings and allowing more comp lex micro-
strates. scope- designs (e.g., more lenses ’) i c i t b i o u t

In S’h-m~ti i t is possible to detect , opera t io nal penal ty’ .
by m e a m n , m of  an a n n e u l a r  ( “ c l a r k - f i e l d ” )  C o u n v e r g e n t - b e m m m n  e l e c t r o n  d i f f m a c -
de tec tor , a l l  e l a s t i c a l ly scattered tion :” This tec1mnie ’

~t~~~c~~
’T7ommm comn-

e l e c t r o n s  to  f o r m  an i n c o h e r e n t  d a r k -  v e n t i o n a l  e l e c t r o m n  d i f f r a c t i o n  i n  t i - m e
field image . This mode of operation TE N in  t i -mat  a f o c u s e d  beam of r’le ’ ss t r o n s
can be made 100% effici e-m t as comm rpare d is imposed on tine specinmen , with conver-
to typ ical CT E M dark-field efficienc ies ge -n -me - c of tine be-am comitrolled so tha t
of  b e t w e e n  1 and  10 % .  P h a s e -  c o n t r a i s t  d i v e r g e n t  c o n m e s  of d i f f r a c t e d  e l e c t r o n s
images can be ob tained in tire - STEM b y- mire im aged. Ti-mi s ummetbnod , knownn a lmos t
using a small collector aperture ; while since tine discovery of electron d j ff rmm c’
this is not an efficient mode of opera- th en , has been used very- little - until
t ion , i n n a g e s  e q u i v a l e n t  to  t h o s e  i n  r e c e n t ly .  One reason for th n i s is t inat
CTEM can be obtained . Also , a simp le standard electron microscopes r’ee 1am i red
electron spectrometer can be used to modif ication to acimie v e a suit ,m hl c con-
select a range of electron energ ies verg e-ne-c ang le; also , specimen conta s-m-
to form an image; thus the STEM can ination (breakdown and deposition of
be used directly to demonstrate the om ’ganic impurities in the microscope
presence of phase contrast ’in inelasti ,a column ) with a conn-e-rged beam tends t o
images. For biolog ical applications , be severe. These - problems hat-c now been
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la r g e - l~ ’ ot ’ c- nco s mie ’ . l o m n t e - m n r i m o r a r u ’ v  u m m a c l m n i e -s f m o u m m  is m la—e ’nc- i- a’n - d ee - I re-ma t - , umi t i a  s s ’ l a i  —

us ua l ly hat - c- o n  canm be - f a t t c - d us- i t i m  o h —  f i c m m n t  i m s m s s i g e  t y l m i c m i l l ’ m r e - m i l l i e - el m I t e r
ject ive l e n s — i n - h e  p i e ce ’s - m m i t a m b l e  fou ’  a dose 01’ amb oLi t 10 c- h e - n - t a  o i ms / u im u i ~ . h i r e
use ’  inn  n - I  AS , a m n w i t i n s c o m m f i g a m n m m t i o u i  t r o n m  u m m i c r o g x a ~m h i i c  e x p o s u r e -  t y p i c a l l y’
i s d e - m r l  1 a- a i m i m i’d t o  t i r e - -  c r s u m t ’ e  m n - c u r t  i nvo lve -  a inou t  11)0 t m mmc s- t i m i s  v a l  al e- .
b e - aumm t e n - b a u m  i qi mc - . ‘l ine e o n t  am i n a t  I sum I n ro in  — Tin is i n u m u u o s c - s  s - m i t e - i d  I m u  t s i t i ons  on t i m e - ’
I e mm n c an  be n - c’t e - Onte - o p e i ’ a m t i c u m m a l l v  or ’  m m u c a m r a .i s m g ( u l  r e - s o l u t i o n  obt amir m ai l le , an inmc c’
w i t i r  b e t t e r  v ame - e m e m utu  e - o u n d i t i o a a s . i f  t i r e -  d o - c  is k e p t  1c~-ie - to sin - a i d  d s m r : a a r g c - ,

Ni u l ’n - r ’y d e s c r i b e d  t i - m e  a d d i t i o n a n l t i m e  s i~~r ms m l — t m — u n - ) i s e -  n ’a t i u  o f  t m i a n - u s I a ’
i n n i o r u m i a r t  an - mn to  be o b t a i n e d  froum m c o n mvc ’r - -  s i l l  Ire  i s - m e - , zmmmd i t  m a m a y  n o t  b - me ; so - ~~ i l - 1 e
g e n t  beanmu e l e c t r o n  d i  ( f r a m e - t m  omm p a m t t o r u m s  . to  o b~~e n v o  f i n e  de - t a m i I , p a r t  i~ a I a m r l y
n- i r e - b r  p a m t t e r u u s  i r a t e  u m n u m s - u a i l l v  l a r g e - sp o t s , i f  t I n e s y b r a i n ’ s- l o r e -  c o n t r ast . G l a m e s - e i
r e - i t i n  .m c .n - s a s lm le5 sit t e r n  o f  i n t e - n m s i t v  c , \ h a l a l n r e - d  t b m a t  t h i s  p r o b l c ’m a i  e aaun he - o n - m m —
a i t b n i mm c- a re - i s  a c m m s l c s s  t i m e  sp e c i n m e n  is e - onmm e- by time - u s e  of s p a t i a l  mm t - c - r m m g i u n g
v e r y  t i m i m n  , i nn  m e - b r i e - l u  c a r s e  m o  c o u n t r a s t  f o r  s p e c  i s - m e n u s  t i- mat p o s s e ss  ma s u f f i e - i e - a , t
i s  s e e n )  . The  S t  r i m e - t u n e- carnu Inc  i u t e r —  clog i c- c of spat  i al  r e - ch nm cla a u e ‘- am i d t ma s t
p r e t e d  to  g iv e  c o n s i d e r a b l e  c r y s t a l l o -  r e c o u n t w o r k  b r a s  sh o r e - un  t i i  s caun he -  d o m m e
g r a p b - m i c  i n f o n - m u m a t i o n ;  f o r  e x a m p l e , i t  ct-en me - i t i m  n m o n c r y s t a l l  i n m e  m a t e r i a l s  so
p r o v i d e - s  a s i n u p l e  a n d  ace - e m i-a te  m e - l i n e d  l o n g  as t i r e  i m m e l i v i d u a r l p a n t  i d es au -c
of d e - t e - r m m u i n i m m q tb - me  p o i n t  and space  a l l  on e - m u t e d  w i t h  a e - oun m umronn a x i s  p a r m i l e l
g r o u u r s  o f  t h e  c r y s t a l .  Al  so , t h e  “ I n - - I :  t o  t in e e l e c t r o n  bea mn r . In t b n i s  s : a e - t h o d
I i r m e s ” w i t h i n  t in e- d i s c s  cau l i e -  u sed  i m a g e  n m o i s c  i s  r educed  b - my- F o u r i e r  t rans-
to  d e t e r m ine  p rcc  i s e l y- t i m e -  l m m t t i c c -  p s i - -  i’ i r - rarimi g t i - me -  i a m m s r g e  to o b t a n i n  t ime -  d i f f r a c -
m - a u m i c t e - r  o r  s m m r a l l  l a t t i c e  s t r a i n n s .  l i o n  i-m a m t t e r n  ~r e - l r e r e i n  t ime -  n e t ) so i s  ef-

• -
- E E L S  ( E l e c t r o n  E n e r g y - L o s s  Shmc ’ctro~~- fee -t in- oly filtc ’re-d) , t i n enn  r e -p r o c e s s i n g

copy) : EELS is b ased on tine sfd~i— 6T by invers e- Fourier tran isfors - u sit ion back
inelastic scnmtte -n inmg eve -m et s as electrons to a u n o i s o — f r e e -  l u m m a g e .  A l e - s~ sop h i s t  i-
pass through a s amurp ic . For ci re - unricar l catc -d me -tb -mod described I- - C,laeser i s
a n a l y s i s , t i -me m o s t  i m p o r t m m m n t  i n e l a s t i c  t i r e  use  of lore -  s p e c i m e n  t e n n p e r a t a m m  eS

e v e m n t s  a re  t h e -  i o nj : a t i o ns  o f  i n n e r  w h e r e -  t he  t o l e r a b l e  spuasu ire cain be as
a tomic  s h e l l s , since ti ne -se cause dis- great as a factor of 5 t a  10 relative
con t i nu i tie s ( a bso r p t b un ed ges) in the to the nno— dam nage exposure at roourm ten - -

EEL spec trum at characteristic emmergies . perature. Anotiner aspoct of tb -mi s prob-
The a m p l i t u d e -  of t i -me ed ge- d e p e n d s  on lent is t i -ma t  t i - me loss of c r y s t a l l i n e -
the ioni:ation cross section of ti-me structure in orgauiics occurs at am a site
a tom and the collection efficiency of 2 to 4 t iunes nnm ou-e slowly at 1 51eV tbna m n
t h e  s p e c t r o m e t e r  d e v i c e , and  f o r  1 i g i n t  a t  1 keV.  Claeser believes thmm t wi tin
e l e m e n t s  (3�, 2 < 15) b - m o t l m  t i - m e - s e  par amn - f u r t h e r  i n m u p r o v e m n e n t a n  i r a -a m - c  r e - s o l u t i o n
eters are hu g h .  T i n e - r e - f o r e, b I E L S  corn -  of 0 . 3 5  nm m r or better w’ithm cr y sta l linn e
prises an excellen t compleme mntar y- anan- biolog ical ma terials me - ill be - poss ible .
ly t i ca l  t ec inn i que to energy-dispersive O1~~ica1 Diffra m ctomn etrv: Time use
x - r a y -  sp ect r o s cop ~ ( E D X S )  f o r  j o i n t  of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t a n d e m
app l i c a t i o n  to e l e c t r o n  m i c r o s c o p e s .  w i t l m  ‘h EN m a n a g e - a n  was  w i d e l y d i s c u s s e d .
STEM , r e - i t h  a h i g h b r i g b n t n e s s  e l e c t r o m n  T i n e - r e -  i s  a long  l i s t  of  d i v i d e n d s  to
gun , is ideal for EEL S. In addition , he Pain ed h-my use of this met inod , incl am ~I-
front time fine structure of ti-me spectrunmr , jog the ability- to obtain better lattice
E E L S  can g i n - c i n f o r m a t i o n  to h i ghl y SI-macmo n - s measure m ents than is possible
l o c a l i : e - d  a n a ly s i s  a b o u t  chemical bond- directi y from tine lattice image. Optical
i n g  in  t h e  i m m e d i a t e  v i c i n i t y  of  ti -m e d i  ffrmm ctossscters are a re -m t i’ c l v im e-x-
excited atom. pensive ad d ition to time electron micro-

i sma m~~cJ ~r o c e - s s i n g : For  m a t e r i a l s  scope a r s e n m m l , annd  can he used m n o t  o r m l v
sc ic ’ast is m t -a -u c h  as m y s e l f , w i mo have  to  o l - m t a i n  i n f o r m a t i o n  fn - om mt t i - me - i na sa rgo
b e e n  g it-en t h e  idea t h a t  i n i o l o g i c a l  b u t  a l s o  to  a s sess  p e r f o r m a m a n n c e .  For
applica tions of electron microscopy exam -n im le , au u ti gm nratis mm m , aper ture contami-
are i n h e r e n m t l y inferior , and don ’t make ummmtion , drift , etc. , can be evaluated ,
full use of the capabilities of the often qriantit artivelv .
i n s t r u m e n t , i t  was  i n t e r e s t i n g  to l e a r n  S mum o s ia  on M i c r o s c o p y  of V o i d s
of  some valuable new techni que s that and Inter aces: ne- n o l e  s y m p o s i u m  on
are being evolved in the life sciences , t Ine “m i c r o s c o py  of v o i d s ” may seem
particularl y in image processing. -‘ like a festival to determine the t m i s t c -
problem is that organic materials are of donut holes. In fact , the linked
quite susceptible to irradiation damage sy-mposia on microscopy of voids and
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l i n t e l  m a r e - e s  a o r e  o n ’ g r e - , r  t i s a t  e’re ”a t mr s PSyCHOLOGICAL
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
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F u -e s n e l  c o n t r a s t  f o r  i n t e r m u u e d i a t e  l u r e s  c n n  d a i l y - S  ,-\u 5cz st  l I m 7 S  moe - c t  i n n -  of tine-

2 0  nnm to  0 .1 nun) , to  e l a s t i c  s i d e  — i - a m i d  Inn  t e r m - m a t  i ona  I As Soc j a m t ion of  A p p i  i c - e l  h’ sy -
i s :i a m g i n g  am z md a t o n n u i e -  r e s o l u t i on  t e - c i m n i u i a r e s  cb m o l o g - e  a t  M u n i c h , and ti -m e ans m ~er to  t I l e
f o r  p o r e s  w i t h  s i:es  l e s s  t i -man a b o u t  q u e s t i o n  p r o v e d  to  he -  on t i m e -  s i d e -  of
0 .1- n m .  t r a i n i n g — l e a d e r s  m m r c  made , m o s t l y ,  u - m ot

One a p p l i c a t i o n  f o r  v o i d  i um u ag in g  b o r n .  No one w o u l d  d e ny  t inat am f an -o r a b l e
d e s c r i b e d  by M .R. ulayns an-md R. Bem ilocy ’S coumfiguration of ingrained cam i sa ab ilit ies
(AERE Harwell , UK) is in the stud y- of could h e- u -me - fit a leader , but t i -n - ru e - is n uc l ,
radiation damage in allo s’s. Here it that can be learned. The symposium n,-as
is of particular interest to elucidate dominated b y I.E. Fiedler (Univ. of

• 
- 

- • - - the ph y s i c s  of  the o r i g i n  and e v o l u t i o n  W a s h i n g t o n , S e a t t l e ) ,  and R . J .  House
of void distributions , and this requires (Univ. of Toronto , Toronto). Fiedler ’ s
the attainment of ultimate resolution , position was the  s t r o n g e s t  and m o s t  cx -
Another case , described by M.J. Makin p licit , which is no t s u r p r i s i n g  b eca us e
(AERE Harwell , UK) , was the app lication b-me has been refining his ideas for 2 5
of the HVEM both to produce and study years on a basis of continued re-scare -in.
t -o id s  in m a t e r i a l s  of  n u o d e r a t e  a t o m i c  The re  a re  s eve ra l  e l e m e n t s  of P i e d ’
w e i gh t , relevan t to the void swelling ler ’s th e o r y  tha t mus t be a p p r e c i a ted
problem in nuclear structural materials , before his position on leadershi p train-
A series of papers considered the phys- ing can be understood. The first is his
ical me tallurgy of voids in sintered tool for measuring ingrained leadersimi p
mate r i a l s , a nd another group considered s ty le , ca l led  the -  LPC (Leas t  P r e f e r r ed
the role of voids in plastic defornma- Co-worker) Scale. The LPC is an 18-
tio’t processes. i t e m  r a t i n g  s ca l e  b y- wh -m ich a leader rates

In t o t o , M I C R O  78 gave a comple te , the  f e l l o w  w o r k e r  whom he l i k e s  ti - me l e a s t .
eclectic , and vi gorous coverage to a l l  Fro nin t h i s  scale  a l e ade r  w i l l  be c l a s s i-  -

aspects of high resolution electron fied as a Hi gh LPC Leade r or a Low LPC
microscopy. It is obvious from the Leader. hu gh LPC Leaders get their major
sympos ia  t h a t  e l e c t r o n  m i c r o s c o p y  t ech-  s a t i s f a c t i o n  f r o m  good i n t e - r in e r s o n a l  re-
n i que s are becoming more sophis ticated , lations. Their self-es teem depends on
and from the Trade Exhibition that the how other people - regard them. Low I,PC
associated equipment is becoming more Leaders care less of what others think
ela borate , sp e c i a l i z ed , and (of  course )  ab out them. They derive satisfac tion
expe ns ive .  ( Je f f  P e r k i n s )  from ge t t i ng  the job  done , eve-n-i at tine

cos t of good r e l a t i o n s  w i t h  f o l l o w e r s .
Tine second e l e m e n t  to  u n d e r s tand

is ti-mat there are three components ti-mat
determine control and influence in a

____________________________ 1 earle r s h i p  s i t u a t i o n :
LDNRL REPORTS_ J 1. Leader-member relations. Thi s

is ti -m e degree-  to w h i c h  g rou p ’~ ii’~m imh ers  sup -
See t h e  back of t h i s  po r t  ti -m e l e a d e r , and i t  i s  m e a s u r e d  b y
i s sue  for abstracts of a l,eader-memhem Relations Scale.
current reports. 2 . Task Structure . Tin s is tine de-

gree  to w in ich  the t a s k s p e c i f i e s  g o a l s
and procedures , and i t is measured by
am Task Stremcture Rating Scal e.

3. P o s i t i o n  P o w e r .  Ti -m is  is  ti -m e
d e g r c ’e ’  to ’

~ hf ~ff tine posi tio rm g iv es ti-m e
leader authori -ta - . I t is measured by a
Posi tion Power Ranting Scale.
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line-s e tinre e se -mil es com bine to g ive’ ammd Sla bm am , i . : - - . - -- - ‘ ; ,-

mm Situat bon am l Com rtn -ol Se’ a m le - , froumm r 5 i m i cbm 
~a .a : ’- - !  s~ n - ’ :  : ,  ! c m i , n- -‘ ~~~ - - ‘‘

tire Ie’a m ei s,’r e-ann e’ss tiumrmmt c his conmtrol . - n - a r .  Nc- n-s V - n i h :  lc ile \- , 1 0”? , he-vi s e d
of tb - me si tenan t ion. -1 hr i gb n control an itu- ci it ionm I
a t i o n m  i s  p r e d i c t a b l e  and s t r u e - t u n e - d, l i e - d I e - n  p r e s e n t e d  t- a m l i d a t i o n  d a t a
n~’ ath eve ryone - knowiumg m5 inat tb r ev anne f o r  t i n e  p r o g r a n m u n r e d  t e x t  a j m p r o a m c h  r m u s n
s u p p o s e d  t o  do.  ‘l ime i n - a i d e r  h , r s  c o n t r o l  12 s t u d i e s , S o f  c i v i l i a n  o r g a n i z a t i o n s
and lunfluence. Anm eng ineer in ci. m rg e - and in military settings. b i e  m ars-
of  am b r i d ge c o n s t r u c t i o n  lob is in mm dignr of eacir study’ mamas an exr ’’e - riu - c’rmta l
h i gh control si tuation. -\ l ow cont rol  group of leaders who received t n - c  pro-
s i t u a t i o n  is un structc nre-d, me - i -tim proce- g rannnmed tc-xt and a contr a-i group th a t
cu re - a-a and methods unclear. Th’e- leade r did not. Evaluation of the an ubr ic- cts
bras lit -tie or no power to get tIu i nngs m -as b y ra ti ngs  of e f f i c i e n c y  in t imeir -

‘d o n e .  The d i r e c t o r  of a l a b o r a t o r y-  j o b s . In  a l l  12 s t u d i e s  t h e  e x p e r i m e n t a l
d o i n g  basic re-scare -hr is in a low con- groups were so m e - n or to tbneir re-spec-
t r o l  s i t u a t i o n .  A moderate control tive control groups. Ti-m i s is encourag ing
s i t u a t i o n  is a m i x e d  ca se- , as  tb - m e l a b e l  s up p o r t  f o r  t h e o r y - , a l t h o u g h  I - I -  b n o u r s
imp lies. F i e l d e r  has  h y p o t h e s i z e d  how r e a d i n g  of a p r o g r a m m e d  text is unstruc-
Low Ll’C Leaders and Hi gh-i LPC Leaders lured study , and ti-mere is no way of k n o w -
operate wi th different effectiveness ing time parts of the theory that a sub-
in each of these situations. For cx- ject learned or the parts that were - used
an m uple , a Low LPC Leader i s in his d c -  when they were learned. The v a l i d a t i o n ,
unent  w i t h  a hi gh con trol situation , the-re-fore, is  g l o b a l ; i t is p r act i ca l l y
bu t a High LPC Leader , with his need useful, bu t the verification of theore-
f o r  g roup  suppor t , would allow his tie-al details ti-mat the aficionados of

• -‘ feelings to get in the way of g e t t i n g  l e a d e r s h i p  r e q u i r e  is l a c k i n g .  So f a r ,
the job done in a no-nonsense me-ay. Fiedler has travelled a greater distance

It might seem that the solution in applied psychology than in basic the-
is selecting the ri ght leader for the ory. A congress of app lied psycholog ists
situation. Fiedler would not deny the did not find this accomplis inment
advantages of selection , but he sees unsatisfying.
neither the situation nor the leader House has a charismatic theory of
as sta t i c , where the si tuation is de- leadershi p. A charismatic leader en-
fined and the leader selec ted for it. inane-es the ego and self-esteem of his
Rather , he believes that the leader can followers. He asks hi gh performance
be trained to mani pulate the situation of his followers , and these expectations
and b r i n g  i t into ali gnment with his tend to be fulfilled if the leader has
leadership style (as defined b y- the had past success, He knows what his
LPC Scale). A leader may- naturall y followers need , defines paths to the
have a nate-h with the situation but , goals , and he arranges jobs and rewards
i f  n o t , he can change the situation so that the followers attain the goals.
ari d mo ve it closer  to a inn ate - h. Martin Luther King , Ghandi , H i t l e r ,

The leadership situa tion is changed and Alexander the Great were charismatic
by eng ineering the three components leaders .
that determine control  and influence , Ho u se sai d t h at  emp ir ical f i n d i n gs
lis ted above . The leader can modify in support of the charismatic theory-
-the leader-member relations by becoming of leadership are mixed. He reported
more or less accessible , by having an one of his studies which separated char-
advisory committee or not , etc. Task ismatic and non-charismatic leaders ,
structure can be modified by asking and the charismatic leaders were found
the superior to assign unstructured to be mainly emotional in their appeal.
situations or not , by volunteering for Non-charismatic leaders appealed to rca-
unstructured s i tua t ions  or not , etc. son and logic , by contrast. House be--
Position power can be manipulated by lie-yes that eventually we mi ght train
full y using the power-available , dilut- leaders to be charismatic in certain
ing power by allowing group members situations , once their characteristics
to participate in decision-making , etc . are better understood.
Fiedler contends that these leadershi p The problem with the charismatic
s k i l l s  can be learned in as l i t t l e  as the - or > ’ i s  not t i - ma t  i t  is a theory as
4 - 6  hours of study of a programmed text old as mankind , or that it asks us
that  he and h is  assoc ia te - s  have devel-  to believe that the strains of Alexander
oped ( F i e d l e r , F.F.., Chemers , M.M., the - Great run in mis all , but that it
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d c , i  1 s is m tIm our ly e , n r e ’ t a - ’j i e o I ’ 1 e - a m e l e- r c a m m m  m m m i  he  ~ i . sun c- m e r - - ’ I UWi  pla~’s . I In n - .- e-
ami d d oe-s no t spec i fy l e ’ a m d e r — s i t u a t i o n m  si r e- a- an- i l I a inn m i n m g a  , bu t t I e  l e a - s  ti -man
in mte -ra ic t ions. (‘ould am clmam r j sm n m a tic rat jona h Inmuni na m m doesn ’ t cven do tb m at well.
lc- smder eft ’ect ive lv direct time build i ung in iris s t u d y  of 53 p lay ers mind s I l l  g ama amea - - ,
of  am b r i d g e ?  A b a s i c  r e - s e a r c h  l a b ’o  r am - l o s s e ’s  u s e - r i -  • i - mi ni - i r -- a s k i l l f u l
t n - r y ’~ W hnat e ve - r time enrmp i ricam l fate of blae - k j an -b P~~n- er  so lie c o u l d  c o l l e c t
the de - t a m i l s of Fiedler ’s theory- , time -re - data ai c cur i t e -l a - sin-md infer about it , and
is ,m richness about i t  in  s p e c i f y ing i mc - made  ob n ~~c ’ r n s m t i o n s  aIm - m m t t h e  s t r a t e g i c ’s
d iff cu- ent t n - l i e s  of l e a d e r s , t he  s i t u -  tl m a m t p l a Y e r s  used .  T i m - r e  m , as  no ev idc-nce
ations in ms i m i c h  they- nunust operate , in 84% of the games ti -mat memamor y r, ar~ b e i n g
a nd w h a t  the > - m u s t  do to be effective used. Nor was there - unnders ’,am nmdin g of
in n each. (Jack -S . Adaurns) the princi p le that a fe-n-.- lair - ge- bets

can get you more than man>- sn -mall , cau-
tious bets . Bond estimates the proba-
bilit y’ of increa sing ~l00 to S200 via

BUY A SHARE OF THE CASINO IF YOU I’~ANT many small be ts to be (6.O6)(l0~~~), nut
TO MAKE MONEY AT GAMBLING tire probability- of increasing $100 to

$1 000 via a few large- bets is approxi-
There- were 2000 psycholog ists from mat e-i>’ 0.08. The typ ical  p layer make -s

70 countries at the 30 July-S August small bets.
1978 meeting of the  In t e r n a t i o n a l  As-  The players ’ understanding of slot
sociation of App lied Psychology at mach -mines was equall y poor . The machines
Munich , and the -re - were progranu s on tha t Bond s t ud i ed  were  se t to absorb
every thing from cross-cultural behavior 25 cents on the average for ever>’ dollar

— , - - 
to  p hy s i o l o g ical psychology. One of played. Ano ther way of looking at the

- .i  - - t h e  m a n y  s y m p o s i a  was  on gambl ing  be - p l a y e r ’s dismal chances of winning is
havior , and of particular interest that the probability of winning mo r e
were papers on the surreptitious on- than 500 coins with 500 played is 0.0001.
si te recording of gambling at casinos Interviews wi th the players found them
in Sou th Lake Tahoe , Nevada , by N.A. believing this probabili ty to be 0.10-
Bond , Jr. (Dept. of Psychology- , Cali- 0.20, and a main reason was that they
fornia Sta te Univ., Sacramen to ) ,  and felt they were in control of the machine.
the analysis of fallacies b y’ W .F. It was common for them to believe that
Gabrielli , Jr . (Social Science Researcin a machine can be controlled by the handle
I n s t i t u t e , Un i v .  of So. C a l i f o r n i a )  ( i t  cannot ) , o r t ha t  i t  ca n be “hot ”
tha t  keep gamble r ’ s f rom v i e - w i n g  the  ( i t  is a random genera tor  that  is ne i ther
cha r a c t e r i s t i c s  of p r o b a b i l i s t i c  games “hot ” nor “c o l d”) .  The p layer  emerged
as they r e a l l y are. The human would no wiser in Bond ’s studies of Keno (a
gi ve u p ga mb l i n g if he were - a rational Bingo-like game) and pan -m utual horse
statistician because he would know that racing .
the re  is no l ong - run  chance of winning Gabrielli’ s thesis was that the
(blackjack is an exception), and even human mind is filled with fallacies about

-
‘ in the  s h o r t - r u n  he - is at  a d i s a d v a n -  t h e  p r o b a b i l i s t i c  s i t u a t i o n s  t ha t  are

tage because of his limited betting gambling , and he had a long list that
cap ital . Instead he- is bedeviled by research has established. Among them
irra tionalities that cause h im t o - p e r -  were tha t  low p r o b a b i l i t y -  events  of hi gh
sist in gambl ing , payof f  are i nco r rec t ly  perceived , the -

Bond emphasized blackjack in his independence of even ts is unappreciated ,
research , and ri ghtly so because it and the play-er expects an event to occur
i s the  onl y casino gambling game in less or more frequentl y depending upon
which  the  p laye r has a chance of w inn ing  the  occurrences  in the  event ’ s r ece n t
a small amount if he plays a rational pas t history, there is an over-emp h a s i s
game w i t h  pe r f e c t  memory . The p layer  on t he  r e l a t i v e l y long runs tha t can
in blackjack p its himself against the some-times occur when only a small sani-
house dealer , who plays a fixed strategy. p ling of events is taken , sequences -‘f
He b e t s  t h a t  the  ca r ds h e r ece i ves f rom events are believed to he repeatable
the - dealer sum to 21 or less , and tha t when actuaJly they are independent , cn r e ’s
they sum to more than the cards that own skill is believed to determine
the dea le r  g ives to himself. There  even ts , and tha t l uck , the l ady of supe r - -
is a bit more to it than this , bu t not natural powers who can direct events
much more - . Bond calculated that with in >-our favor , can stand by your side.
a $1. 0)) be t  each t i me , a r a t i o n a l  p l a y e r  Bond’ s c o n c l u s i o n  t h a t  t h e  human is  a

poor gambler is not surprising.
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R e - tin L s ml s rie -Ihj mu nch Bond t a l k e d  about dc ’rmce thsm t t i nis is . .1mm cea.a ~~l lr’ re-a-
m svn - i no ln - g rc~~l e - \~i Iaun a n t bo ri s i st gamna m l —li um g sonrab le mms—am : - . 1 mt ion is tlm ;m t b - -  m - - :mr e-

L - e - i m a m v i o i ’ , a a a l tine p o m u m t -  t la am t t i m e ’>’ m e - i c - I c  d i s c o n m i f u r t i n g  m ind t h a m i t b . i - y’ mim e
m m msmd e ise ’ i e -  tine h m m a -- m -s of mue-in o f  t b e  a im - o f f s e t  b r > t i m e  p l e - m a - u r € - a i u l e  a u n t  m c m l i i i  i - - I a

d re -rice ’s ci i a - mn - cuss i cm m a n d  m e ’ae - t join, of tine next w iu -m . Pan inn is hardly m n valv ed .

hi re - re - mire - t n-our nm ma j um e.sp la m um a t ions : 1. The va ni a inl e ratio schc’dule ham s t n - a - -
~- n- m am i  e - a i a i i a - 1 ~~~~ Se ae- h e-op Ic’ gamma - m b le - unucrit of amnimal dam t a in support of m t
I o n  t l a - c’ as is mi n - le - reanson th smt t ime - n - enjoy hunt mis aim c- )sb r l a m u m i t  ion of  gan mm b l ing it is
i t .  lns tc - ,md o f  g o i m m g  to  the be’amc im , ai im am n a m l o g v  m s i t ! u  t i e -  a n i m a l  d a t a m , u n u t  d i —
o r  to  d i n n e r  an -m d t i m e  t h e - m i t e r , tbne - y gcr r e - c t  e v i d e n c e . Ire uneed  s t u d i e s  t h a t  show
to the - cam s irmo. 2. ~‘ I , i s o c b - m i - a - a .  Tin e gamm a - n - b row imnmnm n a nn g a i m m i n -  1 ing  b e h a v i o r  can be put
b i e r  d e n i m - e s  p l e a s u r e  f r o m m m  l o s  in - mg ; he  u nue le’ r t b-me m Ont n i l  o f  different ma i m ia m b i le-
o i l m e n - s punishment. 3 . R e i n f o r c e - n i n e - m t r a t i o  s c h e e i u l e a s  . l)c-ve-lopmen tal studies ,
a - lmc !ule . The rewa rding~~ fzm response sinom sing 1 mm — s g a m b l i n g  behavior cain he a
c a m a m  ioi low a c e r t a i n m  un u m u n b e - r  of r e s p o n -m s e s  f i r s t  t mmcm g ht , mind t b r e n  m a i n t a i n e d  a n d
i r r e s p e c t i v e  of w h e n  r e s p o n n s e s  o c cu r  m a n i j r u l a t e d  in  ye - un - mg c h i l d r e n , n~ i tin van - i -

(rat io s c h e d u l e s ) ,  or it can occur at able ratio sc im e- dules , would i-me i m n s t r a - m c -
c e r t a i n m  t i m e  i n t e r v a l s  i r r e s p e c t i v e  t i v e - .  F u r t i m e r m n o r e - , w i t h  the  e v e n t  se--
o f  ti - m e n u m b e r  of  - e - s p o m n s e s  ( i n n t e r v a m l  q m m e ’ m m c e -  i n  ,m v a r i a b l e  r a t i o  se -m e - d o l e  b e i n g
scl medule s ). Gam nubling f u l f i l l s  t h e  d e f -  a p r o b a b i l i s t i c  one , a c lose  c- x m m a : m i n a i t i o n
iu m itio n o f  a rein for ce -mi m e-nt schedule of the behavior could reveal ti -me misper-
n - m illed vamriamb le - ratio , win ch ha s am sta- ception of probabil is tic events that un-
t i s t i c a l  d e f i n i t ion wi m e reb y a m response d e n y some of the ganmhler ’s fallacies.
is rewarded for every- n occurrences How fanliacies are acquired and countrol led
on the am- er amge . A sloT nmachinme many c o u l d  be a v a l u a b l e -  b y -p r o d u c t  of r e - s e - a r e - i n
mna> amft e - r t n o  pulls of time handle , on reinforc e-mi ne-nt schedule -s and gambling
the -n after 15 pulls , then after B pulls behavior. (Jack A. A d a m s )
amc a - m ’e , etc. , wi th tin e average being a ____________________________________
r e w a r d , say , a fter ever>- 1 0 pull is • A SPACE
vari able - ratio schedule produces am SCIENCEh i  g in r ate of res~n o n d i n g , and psychnolo-
g ists u s e  it to explain the persistent
r e sp o n d i n g  of ti -re i n v e t e r a t e-  g a m b l e r .  T h E  DAN I Si I  SPAC E RESEARCH PROG RAM
Runs of non-rewarded responses do no t
deter him because he knows that a re- Even thoug h Denmark is the smallest
ward em - e n t u a l l v  w i l l  come , and th i s  c o n t r i b u t ing membe r state of the Euro -
expecta tion , which is always fulfilled pean Space Agency (ESA) (1.44% of the
w i th t he v a r i a b l e  ra t io s c h e d u l e , main- 19?? bud g e t ) ,  i ts space p r o g r a m  is g dn-
tains the gambling behavior. 4. Learn- erall y well organized , and the qualit>-
m u  relevant information about tFm e game, of its space science and technology e-x-
‘ mnmh ler s learn adaptive behavior for periments hi gh, Denmark has no national
tin e game ; they- get good at losing slow- space program as such , but par tici pa te-s
1>- , and so the > -  h a m e  a f e e l i ng of con-  in t he  ESA programs  b y and large th roug h
trol over the game. Time p layer who the Space Committee of the Danish Research
mentally tallies the cards showing can Administration , which is an arm of the
update the probability- of occurrence Ministry of Education. This Committee ,
of a card not s h o w i n g ,  and can do a comprised of between 10 and 15 members
be tter job of predicting the- card ’s from industry- , univers ities , and labo-
occurrence than someone who has not ratonies , meets twice a year , gives broad
made the tally. instructions to ESA delegates and re-corn-

The- last explanation is undoubtedl y- mends to the Ministry those space pro-
true , ~nd social gambling is a credible grams in which Denmark should partici-
hypothesis , but the other two explana - pate and to what degree. Approximatel y
tions have some scientific distance 80% of’the Danish space bud get goes to
to t ravel  b e f o r e  they are  acceptab le .  suppor t  i t s  r ep re sen ta t i on  in ESA for
Masochism , in its most vivid form in which , as with all member states , it gets
the human , involves the seeking of phys- an equitable return in ESA contracts.
ical pain and gaining pleasure from The philosoph y behind supporting a space
i t .  To use i t  fo r  an e x p l a n a t i o n  of p rogram is to r a i se  the  general  level
gambling assume s the losses between of technology in Denmark as well as to
wins to be painful . There is no cvi- encourage scientists and university stu-
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d e - n t s  t e a- e- an - r > - o u t  re - se ’ a m r e - i m  i nn  space - 1 m m c ’ s  of t b a e  a - eos > ’nm c b m n ’onmous o i l - i t  toun - S m
related are _ m ~~. don su ’’ rim Sc , um i j imi am v i a ait t i e  m a u l  o j a m i

1 b ne ti n re-c’ a-n - u in n Ca -s t sib I is bmu m m e -n t as ms it h points , i~-SRI plamums i -mm ma n - i b i ru g g r o a m m . -.~ ma c mi -

au jnt ere’st inn a-- t a - u i- re- seare in an- c- t u e  s e n n’e m n m e n t a s  o f  pzm m’ti cle ’s mud c- i c-c t m n - - n - aL
D a m n r s h  S a - , i e - R e - s e - s u r e - i n  h n s t i t c m t e  ( b m S R I ) ,  n m e t i c m s a i ve - a-, to  c o r r e l m u t e  w i t h  t~~c a - - i t t ! -
time i l c ~n - t  r s s a , m g n m c - t u n - s  i nna -a t i t u t e  of  t i m e  I i t c  . e s u s i u r c ’ n n m e n t s .  ‘[hey a l s o  m a u v e -  r c c f e - t
I c e - b m u m  u n - s i b  11m m m v c - r s l t v  of l ) e n u n u a r k , a m n m d  m m m d  b a l l o o n  p r o g r a m s  u n d e r w a y  t c -  con  re —
tI me- h o n e a - s p i n e- r e  l a i n - e m  r a t t o r y ’  o f  t i - m e -  B a n i s h  l a t e -  w i t h  t i - me  s s i t e - l l i t e -  d a t a .
>le ~ t eo  re m l o g  i ca  b I n s t  i tunt e . ‘rh e’ I)SRI Wh i le the - m i s t  itute expect as to i - c
— a s es t sil i ia- ,hed in l Im os as al um off—shoot irc- a mvi lv involved ovc’r the - nc- m t t i r e -c
of a g r e - arm at time Te - c imni c am i University a - ear s in an al> -~ ing iiEAO—C and GLCI’ d~~tai ,
imr tere st c ’i inn n - on -bet Cmperime nt instru- t h e y  i r e  c o n t i n u i n g  t h e i r  t h e - o n -ct i 5  m m i
r une - t nt - u t ionm - l i m e - i r hums ic funding connues a r k  ci i m e - c t e - d  at  b e t t e r  u n d e r - s t a n d  i n g
di re- n - t i m  fro mn u the Ministr y of Education , t i m e  ge ’ e a - n a - u a g n c t i c  c u t — o f f . Ti-m e a p p r o a c i
but tine -v e-ouu npe to for proje cts fro n mu si- - c d r s to c- ,s aummin e  i n d i v i d u a l  c o s m n u i c —
E SA , N.-\S .-\ , am nd other i m us tit m nt loins fund- ray p smrtic l e motion in tir e- ge- a - a - ma gnetic
ing space researcbm projects . The- stauf f f ic-id using digi tal computers on a
consists of about 20 enmg ine ers and phy s- s t c ’l -b m v- st ep basis. USRI is usin g their
i n - i s ts amnd 20 support personnel. Tine - ca - a - am j-e rte - r facility- for these - calculations
scien tific staff is involved ns i tbn the is~~ t b i  t h e’ a i m  of  c o r r e l a t i n g  the m wi t h
design arid developmen t of inardware ex- ibb : ,\m)-C da tum . Future programs under
periu nmen rts and the - anal y-sis of sunbs equenmt coins ide-ratio n include partici pa t i on u in
da ta. The laboratory facilities are am Canadian/Scandinav ian satellite proj-
smal l bu nt e x c e l l e n t , consis ting ot~ an ec t intended to study time - polar ionosp h e re
e lec tron i c s  d e s i gn laboratory’ in which an -md also in  tine N A S - S / E S A  Out  of  Ec l i p t i c
electronic circuits are take-n from the (Oil b~ m i s s i o n , tha t env i s a g e s  s e n d i n g
drawing stage to completed hoards ; a two space probnes to Jup i ter w h i c h  w i l l

— mechanical workshop; a clean-room as- return to Earth pa ssing over the- Solar
semumbl y and test laboratory- ; and a small Nortlm and South poles. Bo th experiments
computer facili ty- for data analysis, would give - DSRI an opportunit y to look

The research is currently - organized at auroral behavior , an aspect of space
by project in two divisions , a Cosmic science of in terest to all of the Scan-
Radiation Division which is involved dinavian countries because of their
with the study of the chemical and iso- location.
top ic composi tion of galac tic radiation , The Elec tromagmietics Institute of
and a Near Space Division that studies the Technical University of Dennark (TUD),
the particle - and electromagnetic wave which was the prime insti gator of DSRI ,
composition of the - magnetosphere. is still involved in many ’ space science
The first is heam -ily involved in the related areas including line-of-si ght
final developmen t and test of an experi- propagation of radio waves in the 13-
mental package to be flown on the NASA l5-GhI z range , remote sensing, antenna
1-IEAO-C (High Energy Astrophysical Ob- pattern inrediction for hi gh frequency’
se-rvatory ) satellite in 1979. This satellite antennas , and electromagnetic
package is a joint venture with France compatibility in satellite broadcasting
desi gned to analyze the energy and iso- systems . The TUD covers four main edo-
topic mass spectra of selected chemical cational disciplines: Chemical , Civil ,
elements contained in galactic cosmic Electrical, and Mechanical Eng ineering .
rays . In addition to partici pating It was founded in 1829 in close collabo-
in  t he  hardware p a r t  of the exper iment , r a t i on  with the Universit a-- of Copenhagen
the- DSRI will perform scientific analy- and in 1889 acquired its own f a c i l i t i e s
sis of the data. The Near Space Dlvi- which are today located on a single au-

— sion is participating in an experiment tonomous campus at L--ngb y. The building ,
onboard GEOS (the ESA geosynchronous office , and laboratory facilities are
experimental satellite) that will me -a- extremely modern and well equi pped.
sure the electromagnetic wave spectrum TUD has approximately 3000 students
at synchronous altitude over the range with 550 scientific staff members , 140
of dc to 77 kllz in the electric case postgraduate s tudents , and 600 assistants ,
and 0.2 to 10 kHz in the magnetic case , and offers both the MS and PhD degrees .
In this case DSR I , as a subcontractor The Danish remote sensing program ,
to B r i t i s h  Ae rospace Company , is r espon-  p ioneered  b y TUD , s t a r t e d  in 1968 w i t h
sible for the measurement of the ac expeditions to Greenland to measure
fields. Since the geomagnetic field the ice thickness with airborne radio
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sit’ rosouimde r as .i t it ) aun c i 3 I) ) )  Nil: . Th t- t e - c i m n i que w i l l  enab l e ’  a! me am su i c- mim e - I n t a m nmd
c e - a - s i t - l e t  i on  o f  t i m i s  j m r o g r u m n m  is  d e ’ s i g m m e - d  c o m m n p u t a t i o n n  o f  s p a c e ’ c r a m f t  a n t e u m m u m m as
to p roduce a com p lete’ um ne l e - r— i ce contounr of up to (mU w a v e l e n g t h s  i n n  d i a m n m m e - t e - r .
unn ai l) of Greenland . knotiner munuporta ur t ilxten siom n of tin e connp unta tion facilities
curm’ enm t u mro j c -n - t at TUB is to in n v c -st i - to handle up to i T O  w ave - le im gths and
gate - sea ice- thickness and connupositio m m , nmuore - appears to inc fe-risible w ithin a
a t a sk w h i c h  is c o m p l i c a ted b y- the na- few years . Details of ti -m e stiud y a r e
tore of its very- dynamic tendencies, still conrsidered proprietary- by ia- SA ,
fhe- comp letion of an airborne synthetic win ch is partiall y- funding time project.
aperture radar system with on board TI-mis situation is expected to change -
da ta p r o c e s s i n g , t o a c c o m p l i s h  t h i s  s ino r t l y- , however , and such info rn amation
mission is imminent. The Electromag- sinould soon b a - c a v a i l a b l e  f r o m  Dr .  i -Sen at
ne-tics Institute is preparing to par- Knudsen , I)irec tor , Electrounuagne -tics
t ici pate in the Canadian SURSAT Iseir- institute.
veillance satellite) program , a general One of the po i gnan t hut recogni :c’d
remote - sensing satellite sy’stem , and simortco nm uin gs of tine Danisim space- p r o g r a m i m
will underfly the - SEASAT (NASA sea oh- is the lack of interc h ange h c ’ t ie eu i the
se-rvation satellite - ) with airborne radar OSRI and t i-me universities. Al tim o u gbr
to verif y and correlate satellite data, it does h a p p e n , i t  i s  um’m c u s u a l  f o r  a ~t mm-

In the area of satellite sy’ste-m den t of time TUI) to condu ct his re -sc -are -in
antenna measurements , substa m mtia l prog - ,mt 1)SRI o r for a iuS R l staff nmmem be r to
ress has be-en made in the - theory- for lectinre at the Univ er~ it y , but at t em n u a ts
computation of antenna far-field p a t -  am - b eiru n- mmnaJe to  i m p r o v e -  t h i s  s i t i m a t i o n .
terns from measurements of t h e  u - mean - - in -  t i c  author ’ as V lea , time i dmsu l its-

• - - f i e l d  p a t t e r n  made  on a s1ihen-i ca l stir- of --pane - c- science - au -md tine cal ibe r of tin e
face encompassing the ante -nuna. A corn - scien t ia - - t~ inn Denmark rate e ’x tr e ma ei y
puter program with several inni qime t e s u - ii g in , especial l v  for a, c om u u n t n y i s i  t
tore-s has been developed at tim e- Inst i- sun - in u sm all portionn of its i em d ge t dc -cl -
tute to transform the- ne - ar—field i a - s i tter — u iC .mt c -d to as i a - mice’ program s -m s . (he n - em
to the- far-field one. Both time un emmr - 5 , Rostron n i
field and the- computed far-field mmre _____________________________________
described in spherical coordim i ate ’s INE~AI6 & I%IDTES Iby points spaced equmidistantl y in d c  

-

_____________________________________
vation and azimuthal angles. One nm nni u l uc
feature of the program is i ts ability
to correct for the aperture size ai m-m d ONRI, N i liS
dire -ctivity of the- probe antenna. A
t e c h n i c a l  paper on this program was During ti -me past two -me - m i t ins
scheduled for presentation by its tie-- i )NRL ham s welcome -el a m b a - o z m r d  se v e r a l
ye-loper, Frank Jensen (formerl y- a nue ua ni a -er new l,iaisoum Sci entist s and \ si m m m l
of the Inst itunte , hut now n -i tin a private - •~pp l i n - i t  ions Officers , No doubt in
f i r m , TICRA A p s )  at the 1 Ttin Intern ar - I utunr e is s cn eas y-ou is i i i  h e - r e - a n d  i n g
t i ona l  Symposium on An tenn am a- am mn el i’ ropa- re - pont s m y- time fo ll ow imng:
gation in Seneiai , J apan , 21 )— Si At n gems t . m r  . S ii 1 ann’ d I) . b t m m s c o n n  a Cbn er i St m y -
As a re-suit of initial fa ir—field mm nm t e n nunmm m a - m o  inas airri ved fno nm m tb -me’ Poi mn - amer
s tu d i e s  b y’ TUB , a j o i u n t e f f o r t  i n e - t w e - e u n  y l a t e r i a l s  Br-one-h of tine - Na m va l Re--
ESA and the Tecinnica l LIn ni v c~i’ a - - it a - h a s  s e m u r n - i n  L a h o r a m t o n ’v , imd m s im i n m g t o n , l m C ;
bee-n ins t i tuteel to hen i Id mm rm e - xpe rimmn e -m ntal in - . Irvin g Kzm enfn na n ( I le e - tn - i n - al
f a c i l i t y  for near-field testing of b ng in e e - ri m rg) , na-ho imas joined us from
spacecraf t antennas. A re - pomt of ti -me tine b )epum rtment of Electrical Eng ine-er-
SNF T ( sp herical ne - ar—field tee -hrmie itn e) 1mn g , A rizona State - U n i v e - r s i t y - , - re - m ine ,
facili ty h a s  been  co mn pl et ed , mm ci tine -
implementa tion phase is unde rway - . Ti -m i s Br . Jeff Perkins (~Ia te-n’ ials Scienc e-I
p hase involves develop ing hardware - for “Te ta llu rgy) from ti -me - Be -pa rtmen t of
a largely unanually operated facil i t y  ylc ciman i cun l Ernganeerin g , N mnvmm l Post -
to yen fy compu ter calculation -ms. Ti-m e- graduate Sclmoo i , Nontercy , CA ;
overall p lan is expected to result in CItR Rober t B. Ma tulka , IISN , (\i rb ornm e
time estahli shnment of an m mut om m n mn te ’ d SNi i Systems Officer) uc hos e  l a s t  a s s i g n u m n e n t
f a c i l i t y in the university ’s radio ane- m cm m s with tine N e -v a i l E l e c t r o n i c s  Sy s t c n r s
cimoic chamber which w i l l  he used to Commanei , Wasinington , Di’;
develop and u t i l i z e  the - SNPT furtire-r. (DR Jobnr n -\ . ibolt , I I I  , 1I SN , (linden-sea
It is expected that this antennna testing Sys tem s O f f i c e r ) , is-i-m o comes to us front
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i i e - J i i m a m r t c n ’ a  ‘i i  l i e - c !  Co u m un nn an - mdc - n ’ , S o u t h —  n m n e n t , m l p h y s i c s , t i m  lSiia - ei t l e ma - m: i im i ,
c- n - st ‘ft-d it c m  r s m m n e ’ a m m m  , Ann ha -a nt - mm , fu n n- key ; from tine - Cr-euno hl e Su n -  I e u  r ha - a - s e-sm i n -  a

I oung ma - i t  in time sir n - i m m , is ice’ a I s m ~ Inst it cut c’ ; annul t i r e - i - o u c m m u l  t P r  1 n-c-
had sl e ’l n -m n -t n m e ’s , amnmei ma - c bade hon vovm i ge for re - sean -n -h in app I icd m n - v i n - s , to
ten B r .  i , M e l v i i n  B e r n s t e i n m  ( M e t a l l u r g y ) ,  Amn d n’ éi  St~ pinnm n Mir e-ca , of ti c  b in - c-
wino bias ret cit- cd to In is post mi s Pro fe-s — t roum i n-s anm ui ,\pp lied Ph vs in - s L a i m o  r am t o m - ~-
s~) r inn tine - Deinairt unn en t of M etmu l lurgv of Liunc i 1— itrevannes.
and \ l a i  t e n ’ i an i s  Sea - i once , Ca rnnc’ g ic—Mel Ion
U n i v ., i ’itts hi mr gh , PA ;
b In. Nel soum N. illacimun nan (Elect ronics i> l RSOSAl.
[m g  in n e- e- n’i~~~~~~ii -or~~ n- staff mun eunnhen-

ly) 35— 00 ) amnd am n’e -ce-nt Te-cim i cal Ed ito r -rime Bum ic . cm l ilu 11 i am u s anun oennce- J
of ia- SN , m cim o im as re-turned to GTE Sy lva unia that time following brave b-re-en si 1- po i nt ed
in Nounm -m t um i nn l ie-a c , CA ; to Personal C i nam im ’s : h r .  - 1 .11 .
li n- . l i l l  b rim J • Cordon (Ne- th e-nin e-tics ) , i nn Ge-ograpb m y and I i , C .lf . Cn-si v ma
ici m o imaus ta ke-un LIP a Imos ition ma - it im IBM , C h e m m u i s t  n - v .
\ o r k t i a - r~mn i l e i g i n t s , NY . Mr . ii . B . B e l l , i’e - m s o n a u i P r o f e s s o m
Our tb - r e - nn milits nm y side , CIIR Connel le-v in the- llepa rtnnne -nt of ~le -ta ll ur gs - at ti -me
D. St e ’v cnsomn , 1)55 , (linden-se-a System s Univ . of S t ra t h c l y de , b i a s  b ee -n  i roi et e d
Officer ) retired fronmu the Navy and has to ti -me - Cbnair of la - .a -a t r m u ct ion M et a llur g y .
ctn temed priva te inelustr in Rockyi lie , l’re-f. .\.R . C u s e n m s , l ie-ad of tin e
Mi ) , mm ci CU R D a v i d  A . H a r t , USN , ( A i r -  C i v i l  E n g i n e e r i n g  l l ep -a n - t n m m e n t  , Dundee
bo r m me Sy’s teun m s Office -n’) has bee-n trans- Univ. , imas  bce -u n a p p o i i n t e d  P r o f e s s o r
f e - n- n- ed to  t h e  N m n v a l  E l e c t r o n i c s  S v s t e n n u a s  and  H e a d  of  t i n e  D e p a r t u m n e n t  of  C i v i l
C onn m a nd , W a s h i n g t o n , DC. Eng i n e -e r  i n g  at L e-ed~ t in iv .

We m cish tine -rn all smootin sailing In Britain , Sir .\lec yior n -iso n ,
- ~~~~

. in tire future, Ia-RS , V i c e - C h a n c e l l o r  of  t h e  U n i v . of
Bris tol , inas been appoi n ted new Chair-
union of tine - \dvisorv Boamrel for the - Re-

FRENCH PHYSICAL SOCI [TV AWARDS search Councils . H e- w ill tm ike up t i m i s
pos t next ye-ai r whem r ire- comp l e t e s  h i s

The Fre-ncin Phys in -al S o c i e t y  b - mam as t a m a s k  a m s  C l m a i r n m m a m n  of  ti - m e R oy a l  Commis  -
announced ti -me - following as its prize- sion our ti -re Smut lon am i il e ’m u lth Service - .
ncinne -rs for 1978: The J ean Ricinard lie w i l l  sm me - cce d Sir [re -Lie-rick Stewart ,
Ph ysics Prize (FEr 55 ,000) to M i c h e l  F R S .
l i e -non , an a s t r o p h y s i c i s t  a t  t i -re - N i c e  S i r  S a l t e r  P c r r a - ’ , t i n e  Open U n i ’
O b s e r v a t o r y ,  f o r  m i s  w o r k  in g e n e r a l  v e r s i f m”

~~TTTTst V i e - c - C h a n c e l l o r , ir e
and in particular for his re -seam -n-in to retire on 16 Inane - In - S i , his si x t i e - t h
on strange attractors; ti-me Jean Pet -n-in h i T I a cb sm a . l ie was a m p p n  iu t ed  in I 9o5
P n - i : c  fo r  P o p u n l a n ’ i : m m t i o n  o f  S c i e n c e  a y e s m r  s e - f o r e -  t i n e  m ) pu- n bbniv . m a - au s e s —
to Charles Pe-nel , Deputy Director of tmml ’l i s h e d , mm m n a - b fe - e - Is t l maut it is ti n - s e
tire Pa lais de la D~ couver te , for his for su ch a nm ge of  l c a m e i e - r s i m i r .  b e-i ’d ~~~~~~
nsork to promote aumd diffuse sc ie - r n t i f i c  uonna ue m ’lm - l’ ro f .  A s m i  i t r i  g g s )  , tine Pro-
cmm i t u r e ;  tine F~~!ix Rob i mn Priz e- to ti -m e’ v o — t  of W o re -e-~ te- r Ce -i l c g e - , - ‘ .~ lorel mu m - m d
P i n v s i c i s t  i l c u r i  B e - u - m o l t , D i r e c t o r  of  f o n m s i e r  V i c e — C i n a n c e l  l a - s i ’  o f  t ine U n i v .
the - Stram shour g Research C e n t e r  on of Snm ’s as e’x is I I  s n m e  c e -ed  l o r d  [m u r d  inner
yimmc i - o m o l e c u l e s , for h is work in gene -rail; am s Cinane - ellor of the - O pen  I l m n i  V . m i t
time l o u i s  a-\ncel Prize to two speci e - lists tine em - rub of thi s ve’su r .
i n  c onden sed pi -m ys ics , X a v i e r  i ) u v a l  and Mr . T .\’. l’ e - - s rm e-r , a m a - me -nib -er of time
,-\nei m’~ tho r-m o , both ph s icm m l — c b u e u m n i s t s  B m - iti ~ T~Th-~a n i T m sa\ s [ca-si r cI m e l  Reader imn
a t t im e t’hy-sical and (:hemicam t Kinetics Economi cS a - mt Cm mn b ’m ’id gc Un iv . , h a s  been
Cc- n ter in N m un tc s ; the .\inmu ~ Co tt on P r i z e , appointe d i:inzi i rmarn of the Social Sn - i -
for r e-seam rn - in in mi t omi c and um nole e mi lan - eu -me -c Re - se - am rn-In Coniunc i 1 in n sm mcc e - s ,s i o n
p lm vs ics , t o  C l u m u n e c  [amy— Pevret aannd to Mr . m e r c k  Rob iu n a-eou r , ma -ho is retiring.
- J c am m m —M ar ie - l~!miud~ of the lIniT~7 of Pam n i as l Ie  i a - i  Ii take- inin Th’1~~ Toini’ —vc-mm n- a u p p e a -  im i t —

N I ; tine Paul Lann ge-vin Prize - , for a the - - m e-nt on I Janua rs- 19 ’9.
Oris t in p hysics , to .Jea m n i l l i o o ul o s ,
of tine - Leo Ic No m’m : ms m le Super i eim re - ; -r me-
l- . Jo i iot-C u ir j e Prize to tine nucl ear
p hy s i c i s t  .Jeann 1)elorme , of t i n e C l a u d e
Bermi rd U n iv . in V i 11 eurinann e ; time
Escl amng on I’r i : e , for re - seam -elm in innstru ’
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[àNRL REPORTS 1
R - 5 -  a) A B I O L O G I C A L L Y  - \ [i  [Ii COMBINA’i’ION OF MODULATED MAGNETIC

\ N l )  MIC R OWA\ ’la- i a - i  b i D S : ‘fill PRIORE MACHINE by J. B. Ba te -unman

1 g e - m e - r e - t o t -  i m n v e - u m t e d  b y- -\ . Priore of Bordeaux is said to
produce r a idia n tion na - hic i n n-amuses certain implanted tumors
to m e -g re - ass mind cure -s trvpanosomiasis in animals. The
pm n b l  i sbred i niol i a - g i n - , ul data are briefl y reviewed and thought
to he per suasi v e- . ‘lire scanty information available on
tine na mure of tine - active n-adiation is also reviewed crit-
ie - amll y - . -\t t e -ntion is drawn to the existence of a French
pa te -u t e ie - scn ’ i b inn g tine innvent ion. A full translation of
tine patent docuune -nt iS appended. a-\ h e a v i l y  f u n d e d  e f f o r t
to build a machine of greatly enhanced power output is
nnme umtioned. The writer considers the - project to be pre--
nmn m mture w ithout further stud y of the properties of the-
device - used to obtain the biological data alread y published.

R-6- 78 1IJROPL,\N FIBRE OPTICS SURVEY—JUNE 1978 by D.A. Hart
(Distribution limited to U.S. Government agencies)

This report documents the findings of a series of visits to
‘~~ a- industries working on fibre optics technology in Europe .

a- Thirteen companies in five- countries were visited . These
companies ’ activities range from limited involvement in
component development throug h entire fibre optics system
development and research on all related technologies. A
massive effort is re-presented by the collective activity
and investment being dedicated to this emerg ing technology
in Europe. Present an d f u t u re a c t i v i t i e s  o f the se co mpa n ies
deserve further evaluation from military research managers
who may be planning to make use of fibre optics technology
for militar y applica tions.

[-9-78 FOURTEENTH INTERN IONAL SYMPOSIUM ON APPLIED MILITARY
PSYCHOLOGY by J..-\. Adams

The Fourteenth International Symposium on App lied Military
Psyci-mology na-as held in Florence , Italy, 15-21 Ap r i l  1978 ,
wi th ti-m e government of Ital y as hos t . The theme of the-
conference na--as s “Crisis of Aut iroritv in Society, and Leader-
ship .” Thirty-six representatives of 13 countries we-re-
presen t. This conference report re -v ie -n a --s the 16 formal pres-
enta tions ti-mat were the substance of the- sy-mposium.

C— 1 0—7 8 TB I RI) INTLRN \T I O N \ I ,  CON iIhRfhNC b ON RAPIDLY Q l lil N [bbb :P METALS
by J . P e r k i n s

The tecimnical content of tine Third Interun ational Conference
on R an p ldlv Quenched Me tals , ire -Id 3- 7 Jul y 1978 alt the Uni-
versit y of Sussex , is rev eased. Papers on techni ques of
r a p id etuenc in in g , me ta l l i c  g la ss f o r m a t ion , c rys t a l l i z a t ion
from tin e- aunnorp inous state , a p p l i c a ti ons of m e t a l l i c  g l a s s e s ,
au-m d other suinjects covered at tine conference are described.
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