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AER°B~~~CE I opportunity to visit Gabriel to dig-
J cuss both this experiment and the

other work in process in his Astro-
physics Research Division.

SOLAR FLARES Their SMM experiment will be
composed of two separate instruments.

As their name implies , solar flares One will have eight 14-cm 2 bent-
are transient events that occur on crystal spectrometers (ECS) each of
the sun . It Is now known that in ad. which will cover a narrow band cen-
d ition to the increased visible radia . tered on a different spectral line
t ion they produce , f lares a l so crea te in the 1.78 A to 6.80 A x-ray region .
large fluxes of energetic charged par- By using position -sensitive propor-
t id es , gamma rays , x-rays (first ob. tional counters as detectors , spec-
served 20 years ago this year by the t ra l scanning wil l not be requi red
Nava l Research Laboratory (NRL), ul- and good t ime resolution , 0.1 sec .
traviolet radiation , and radio waves, w ill be possible. The spectral re-
These flare rad iations cause major dis- solution will be about 0.0001 A , and
turbances in the inter-planetary medium the field of view of 6 arc m m 2  will
and the earth’ s ma gne tosphere , lono - be large enough ~o cover the activesphere , and upper atmosphere. In turn , region around the flare as well as
these disturbances produce perturbing the flare itself. The other instru-
effects in a number of areas of prac- ment will be a flat-crystal spectrom-
t ical Importance , including communica- eter (FCS), wh ich w i l l  have seven
tions and tracking systems. It is different crystals to cover wave -
largely because of the importance of lengths from 1.38 A to 19.5 A. Each
these effec ts that solar-flare monitor- will be set on an individual spectral
ing systems have been included in sat - line , but It will also be possible
elli te programs such as the Navy ’s by rotation of the crystals to scan
SOLRAD and NOAA ’s GOES projects. In the .pec trum across the seven propor-
addition , there have been a number of tional counter detectors simultane-
both ground-based and flight programs , ously. This instrument will he ca-
such as the NASA ’s Orbiting Solar Ob- pable of either continuously ohcerv-
servatory (OSO) and Apollo Telescope ing a single area on the sun or ras-
Mount (ATM ) projects , that hav e con- ter scanning , with 10 arc-sec spatial
day ted experiments to study the flare resolution , the same area on the sun
process itself, as that viewed by the BCS. The in-

While a great deal of important strument package contain ing the ECS
information on flares has been obtained , and FCS will he about 2 in long and
the nature of their primary energy weigh about 130 kg. With its many
source is still not full y understood , operating modes , this SMM experiment
nor are the reasons for the initiation represents a very substantial effort
of a flare. Because of the high tern - as evidenced by its projected cost
peratures in solar flares (up to 50 MK) , of about $6 M. Gabr ie l ’ s group will
the d i rect attack on these fundamental be responsible for the total FCS as
questions , by using precise spectral well as for providing all the  crys-
measurements to give the t emperatures ta ls for both instrument s in this
and  densities of flare plasma s can only experiment. Even though the FCS elec-
he made  in  the 1-20 A x-ray region , tronics , coll imator , and proportional-
where lori s at such hi g h tempera tures counter detectors will be provided
radi ate energy. In addition , the small by the other consortium members ,
volume and short duration of a flare the experiment will still require
require that the measurements have high about half the total effort of this
spatial and temporal resolutions, somewhat over 30-man group.
Such an experiment will be carried on !n addition , however , the cx-
the US Solar Maximum Mis sion (SMM ) periment will he the focus for a shift
scheduled for launch In 1979. The in emphasis of the group from studies
three Pr incipa l Investigators of the mainly related to the quiet sun to.
experi ment will be Dr. L. Acton wards studies of the active sun.
(Lockheed), Dr. P. Boyd (M u l l a r d  Space  Thus , their laboratory spectral-line
Sc ience Laboratory , England), and Dr. identification program will be shift-
A. Gabr iel (Appleton Laboratory, ing to work with lines produced at
En gland). I recently had the higher temperatures. The present
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ESN. 30 .8

system s they have in operation are a Lyman ~ radiations (1216 A and 304 A)theta-pinch machine and a 4-GW laser, coming out from the solar disk as well
the latter located at the nearby as the amounts of this radiati6n that
Rutherford Laboratory. Both of these are resonantly scattered by hydrogen
devices can produce plasma temperatures and ‘ionized helium from different
up to about S MK. However, the heights above the solar limb in the
Rutherford Laboratory is building a corona. Since it is the ratios of
lOO-GW laser which should be in opera- the direct and the scatterçd fluxes
tion by this fall and which this group that is measured , absolute calibra-
will use for higher temperature spec- tions are not required. Coupled with
tral line work. This new laser facil- the fact that the ratio of ionized
it y will be comparable in capabil ity to neu tral helium can be calcu la ted ,
to the one now existing at the Naval an accuracy of about 10% in the deter-
Research Laboratory in Washington. nination of the H/He ratio is fore-
There are, however , already plans to cast. Currently the solar H/He ratio
increase the capability of this new is probably uncertain by about a fac-
facility (ESN 29-12:530). tor of two. The value of this funda-

The timing of the date when the mental parameter has important conse-
SMM satellite will fly is especially quences to a number of problems rang -
good for solar flare experiments , i.e., ing from the composition of Jupiter
at the time in the solar cycle when and the other major planets , to the
the sun is most active. The timing evolutionary history of the sun, to
is also very good for this group since the nature of the big bang in which
the work involved will provide a major our universe was probably created.
program to replace their very active Whether the Appleton Laboratory ’s or
sounding rocket programs. These will Gabriel’s rocket programs indeed fin-
largely be phased out in the next 18 ishes with a big scientific bang re-
months as the UK sounding rocket pro- mains to be seen, bu t it is clear tha t
gram is phased down (see ESN 30-8: 347). the future course of the group is now
Prior to the expiration of the rocket both well set and reasonably stable.
program , however, the group will fly (L.H. Meredith)
a number of additional Skylark rockets.
In two of these, echelle spec trogr aphs
will be launched from Woomera , Australia ,
this summer for stellar atmosphere SOUNDING ROCKET PROGRAMS
studies. This spectrograph system is
similar to that planned for flight in In May 1976 the European Space
the ESA/UK/US Internationa l Ultraviolet Agency (ESA) sponsored a Symposium
Explorer satellite next year. The on Present and Future European Pro -
Appleton group will also have a Skylark grams on Sounding Rocket and Balloon
flight of their triple x-ray telescope Research in the Auroral Zone. Since
and spectrograph payload. This flight the Symposium in general and the bal-
will study the structure of the sun’s loon related aspects in particular
lower corona by making spectral line were reviewed in ESN- -this short note
measurements in the 150-870 A region, will address itself only to the sound -
These measurements are closely related ing rocket aspects. These represented
to the study by Dr. R. McWhlrter , a the major focus for the symposi um and
member of the group , of the heating occupied about two-thirds of the week-
mechanism of the solar corona. In this long meeting .
study he is participating as a Guest Following some brief introductory
Investigator in Dr. R. Bonnet’s OSO talks , reports were given by individ-
experiment (ESN 30-4:190). Specifl- ual national representatives of the
cally, McWhirter is using the measured sounding rocket programs in their re-
profile of the Oxygen VI line at 1032 A spective countries. While there are
to determine whether the wave energy active research groups in most coun-
propagating up from the solar surface tries who are both willing and able
into the corona is acoustic or to fly experiments on sounding rockets.
magnetohydrodynamic. It was clear that national support

In 1977 the sounding rocket pro- for sounding rocket operations is
gram w i l l  include the flight of a markedly decreasing. For example:
Skylark to measure the H/He abundance France will fly no more such rockets;
ratio of the sun. This will be done the scientific flight program in
by measuring the hydrogen and helium Germany will be approximately cut in
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half between now and the t ime  Spacelab n igh t  we l l f ind fu ture appl ica ti on
is available in 1981; England ’s progr am in a number of satellite and sounding
w ill be markedly reduced with the rocket programs.
strong poss ibi l i ty tha t by 1978 it Second , Dr. R. Bella t (Cen tre
w il l include onl y launches of the small de Physique Theorique) reported on
Petrel rockets; Denmark will continue the French/USSR ARAKS Project. This
with a few Nike-boosted rockets per project consisted of two sounding
year; and countries such as Austria , rocket launches in early 1975 with
Belg ium , Norway, Spain and Sweden are each carry ing a 15 kW electron gun
primarily thinking in terms of poss ible to inject pulsed 15- and 30-keV d cc-
cooperative projects with other coun- tron beams into the magnetosphere.
tries. The reasons for these reductions By launching f ro m the Kergue len
from a program which has averaged about Islands in the far south of the
40 launches per year over the last dcc - Indian Ocean it was expected , based
ade vary from country to country. The both on calculations and the results
ma jor con tr ibu t ing f actors , however , of sim i l a r  US exper im en ts , that the
generall y include (1) a shift toward electrons would travel along the nag-
supporting more work in space applica - netic field lines of the earth and
tions , (2) national programs being be observed when they again reached
squeezed out by inflation and the coun - the upper atmosphere over central
tri es ’ rel ati vely fixed buying power Russia. While the final results are
ob l iga ti ons to ESA , ( 3) the coming of no t now expec ted for severa l mo re
the US space shuttle and the associated months , it appears that radar returns
European Spacelab , and (4) the fact from the beam were indeed observed
that ESA stopped support in 1972 be- over Russia but that the returns im-
cause it was felt that the sounding plied transit-times of the beam from
rocket programs were small enough to the southern hemisp here a few seco nds
be done as national programs. While longer than expected . If verified ,
the latter part is generally true , the this might mean that the electrons
sound ing rocket programs of smaller in the beam act as a plasma rather
coun tr ies were , in fact , direc tly in- than as individual particles. How-
pac ted and the nega ti ve conno tat ion ever , since the optical observations
of the action also affected the larger of the beam appear to have been mini -
countries ’ programs. ma! and rocket trajectory dispersion

It wa s against this background seems to have precluded observations
that the meeting continued with presen- of the electrons as they returned
tations describing recent experimenta l to the region of Kerguelen , defini-
res u l ts, sounding-rocket development tive interpretations will be diffi-
and performance data , attitude control cult. The very complete data on four
systems for sound ing rocke ts , proposed similar US flights reported on by
new experiments , and the rock et launch- Dr. 3. Wink ler (U. of Minnesot a )
ing ranges In Greenland , Norway ,  Spain , strong ly indicated that such  injected
and Sweden. From the wealth of infor - electrons behave as single particles.
mation in these individual present a- In the area of space app lic a-
tions , it was abundantly clear that tions , Germany is p lanning to initi-
capabilities have been developed in ate a sounding-rocket program for
Europe to implement all phases of “zero-g” studies . The ma jor impetus
sounding-rocket programs . Rather than for this new program came f r o m  a so-
list everything discussed , I will at- licitation in Germany for expressions
tempt to briefly describe only some of interest from researchers want ing
of those highlights that are of rather to fly experiments on Spacelab . Of
general interest, the over 300 responses , about 60%

First , Dr . F. Soraas (University were in the field of “zero-g ” mate-
of Bergen) presented the results of rials and space processing research.
h i s recen t f l ight of a collima ted To make the best use of Spacelab ,
x -ray detector on a spinning sounding they plan to gain early experience
rocket launched in the aurora! zone, in this field by making flights of
From the measured x-ray fluxes he was such experiments on sounding rockets.
able to infer the spectra of the auro - This program is named TEXUS (Techno-
ral electrons striking the upper atmos- logical EX eriments Under ahS~ncephere down to energies as low as 3 key , of gravi y • As des~rlbed b~ Mr.In addition he was able to nap the spa- H. Anton (DFVLR), It is planned that
tial distribution of the electron pre - there will be one launch In 1977 ,
cipitation. Such an x-ray system and then two launche s per year until

348

___ —I- -~~~~~~ - ~~~~~~~~~~~~~ 

-



E S N - 3 0 - 8

at leasx 1981 when Spacelab should be above quiet aurora! forms to study
a v a i l a b l e .  The ERNO Company is just t h e  a u r o r a l  p a r t i c l e  s p e c t r a  as a
c o m p l e t i n g  a d e f i n i t i o n  s t u d y  for  t h i s  f u n c t i o n  of b o t h  t he  p a r t i c l e  f l u x
sy s t e m  w h i c h  ve ry  l i k e l y  w i l l  p r o v i d e  and t h e  p o s i t i o n  w i t h  r e spec t  to
accelerations of less than l0~~ g for aurorae . The third and fourth pro-
several minutes , p ictures of the exper i- jects have yet to he defined hut one
men t w h i l e  i t  is  in process , r ap id  c o o l -  w i l l  he to  s t u d y  the  P - r eg ion and
ing of the  sample  p r i o r  to r e - e n t r y ,  t he  o t h e r  w i l l  he of an e l e c t r o n  gun
and r ecove ry  of t h e  p a y l o a d .  The exac t  or p l a s m a  r e l e a s e  p a y l o a d .  Second l y ,
s p e c i f i c a t i o n s  depend upon w h e t h e r  t he  i t  was agreed  t h a t  t h e  me thod  of co-
A r i e s  r ocke t  can be used (see o p e r a t i o n  to  he i n v e s t i g a t e d  w i l l
i~~N 30-6:290) . A formal s o l i c i t a t i o n  be for  i n d i v i d u a l  groups  to  supp l y
for the TEXIJS experiments will he made experiments , for t he  UK to p r o v i d e
t h i s  f a l l  t h e  S k y l a r k  12 r o c k e t  m o t o r s ;  for

In  t h e  g e n e r a l  a rea  of r ocke t  s y s -  (‘.e r m a n y ,  Norway , Sweden and the  UK
tens , almost no sounding rockets in the to each he responsible for the inte-
past have had active guidance during gration of one rocket payload ; and
powe red flight, Instead , the rocket for most of the rockets to he launched
launchers have been pointed to give the from Andoya , Norway. A s the third
desired impact point based upon wind - step , it was aoreed that a group
weighted trajectory calculations. At consisting of Drs . I), Bryant , B .
r e l a t i v e l y  small ranges , however , the Hultqvist , and B. Landmark wil l  for-
impact-point di spersion produced by this mu late a detailed p lan for these
method has limited the peak altitude s f l i c ht s includin g the experiments
that can he safe] achieved . For cx- and experim enters. It is anticipated
ample , the limit i n g  peak altitude is that there wil l  he a meet inc of the
about 300 km at  t h e  Sw edi sh ESR \NCI . experimenters at the F’h\ f~~TIC L a b -
To c i r c u m v e n t  t h i s  p r o b l e m , ~1r _  1.. o r a t o r t  f a c i l i t i e s  i n  N o n r d w i t k ,
~r J e r s s o n  ( ‘ ; w e d i s h  Space  C o r p o r a t i o n )  N e t h e r l  i t i d s  , in September l9 t’ to
r e p o r t e d  on t h e  d e v e l o p m e n t  by Saab  r e v i e w  t h e~ e p l a ns and to  d e t e r m i n e
of  a g u i d a n c e  s y s t e m  s u i t a b l e  f o r  s o u n d -  w h e t h e r  f i n a l  p a y l o a d  a g r e e m e n t s  can
l og r o c k e t s . B a s i c a l l y ,  i t  i s  a fou r— be r e a c h e d .  I t  t h u s  ap p e a r s  as
f i n  c a n a r d  svs  tem co o t  a ned in a n  a p —  t h o i i i ~h a m e a n s  ma c h a v e  been found
pr .\ima t e l y 40-kg module w h ivh c a n  he w h e r e b y , i n -;p i t e  of  i n c r e a s i n g l y
ada pt e d for use on esse ntially any of severe con~ tr a in t , a very nea”ii ngfu l
t h e  l i r g e r  s o u n d i n g  r o c k e t s .  The sys t em a u r ’ i i l  s o u n d i n g  r o c k e t  p r o g r a m  in
i s  c o m posed  o f a gyro  p l a t f o r m  w h o s e  I mi r o pe can continue. ! . I f . ‘feredith )
s i g n a l s  a r e  p r o c e s s e d  i n  an  a u t o p i l o t
and hen used to c m m e nd a p n e u m a t i c

-. 
s yste’ ~ t h a t  activates t h e  f i n s . I h e
f i n s  t h e m s e l v e s  a re  d i s e n g a g e d  t i t e r
p o w e r e d  f i  j h t  t m m  m i r m i rm i :e their desta .
h i  I i :  in ~ e f f e c t s .  \ t i l l  t e s t  of t h i s  The 1)5 s p a c e  shuttle is es sent  ia  I -

system was successfull y conducted in ic a launch vehicl e th at can sta y
l a n m i : i r v  l 9 ti on .t B l a c k  B r a n t  VC r o c k e t , i n o r b i t  f o r  up to ~tt d ay s , normall y
and a di spe r ion  of  o n l y  9 km f o r  a p e a k  s e V e n  m I a  v , and t h e n  r e t u r n  t e a r t h
a l t i t u d e  of  ;ih out  ~00 km sa c  a c h i e v e d ,  f o r  r c l : t m m m c h .  I t  can l a u n c h  sa t e l -
T he f i n a l  d e v e l o p n c n t  f l i g h t  i s p l a n n e d  l i t e s , a~ can an ~ o t h e r l a u n c h  vehi-
f o r l 9 T’ Of l  a t w o - s t a g e  r o c k e t .  d c , m i t  i n  a d d i t i o n  i t  can b o t h  cap-

I i n i l l y ,  and pe r h a p s  of g r e a t e s t  t u r e  s a t e l l i t e s  and b r i n g  t h e m  back
im p o r t a n c e , a w o r k  in g  group tinder Dr .  t o  earth is sell is p r o v i d e  a p l a t  -

it . li u l  t~~v I ~~t ( K  i r u n a  h e o p h v  i c a l  I n s t  i — f o r m  i t  so l  f f o r  c o n d u c t  i n g  e x p e r i  —
tu te ) ste I r n e f  t o  a t t e m p t  t o  i d e n t  i l v  m e r i t s  i n  space. To m a k e  t h e  l a t t e r

m )’e r :It iv c a i i r o r ; t l z o n e  s o u n d i n g  r o c k e t  nod e of u - c  f e a s i b l e , a w i d e  r a n g e
p r  j e s t s  f o r  t h e  w i n t e r  of  19 $ _ 7 m . of s e r v i c e s  inc luding power , d a t a
A v e r y  good cri e’ s of steps wi re t a k e n  r e c o r d i n g ,  t h e r m a l  c o n t r o l , mechan i-
in th is direction. I i rst , it was  agreed cal ‘u t i t I i m g , e t c .  must general ly
hat four possi b le project - w o u l d  he he p r o v i d e d  to  t h e  i n d i v i d u a l  e x p e r i -

s t u d i e d  i n  more  d e t a i l .  One w o u l d  he m e n t s  b e i n g  c a r r i e d . I t  i s  to  p r o -
a h i gh- a ltitude (greater than 1000 km) v ide such services that the Furopean
a n d  lo w -altitude (about 300 km) pair Space Agenc y (USA) has embarked upon
of rockets to determine where a u r o r a l  a project to build a reusable system
particles are iccelerat el . Another t i m u t  w i l l  f i t  w i t h i n  t h e  space
wou ld  he a long  ( a b o u t  101)1) km) fli ght shuttle ’s cargo hay and fly with the
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shuttle into earth orbit and back. This 4 .  The Sp a c e l a b  wi l l  he in n e a r -
sy s t e m i s  c a l l e d  Sp a c e l a b  and w i t h  a ly  f u l l - t i m e  c o n t a c t  with the ground
budget of a b o u t  $ 400 M it is the largest through the NASA satellite tracking
single space project in Eu rope .  S ince  sy s t e m . E x p e r i m e n t  d a t a  r a t e s  of up
i t  i s  e x p e c t e d  t h a t  a l l  e x p e r i m e n t s  to  50 million bits per second will
t h a t  s t a y  a t t a c h e d  to  t h e  shuttle will be p o s s i b l e  over n e a r l y  the  f u l l  or-
he se r v i ced b y S p a c e l a b  r ega r d l e ss b i t . The o n l y  e x c e p t i o n  w i l l  be in
of w h e t h e r  t h e y  o r i g i n a t e  i n s i d e  or a n a r r o w  space  over t he  I n d i a n  Ocean
o u t s i d e  t h e  US , i t  is  a l s o  t h e  European  t h a t  is  not  covered by t r a c k i n g  sta-
project which could most directly af - tions where tape recording of the data
fect the largest number of US space will be n e c e s s a r y .
users. S. An I n s t r u m e n t  P o i n t i n g  S y s t e m

I recently had the opportunity (IPS) is being built as a part of
to  d i s c u s s  S p a c e l ah  w i t h  l)r , 1 , Burger , Spacelab. It will be able to point
t h e  F SA Sp a c e l ab P r o j ec t Sc ie n t i s t , i n s t r u m e n t s  h av in g m a s s e s  up t o 3000 K g
as well as with others at ESA’s Euro- with an accurac y of better than 2 arc
pean  Space  T e c h n o l o g y  C e n t e r  and at sec and a s t a b i l i t y  of b e t t e r  t h a n
the ERNO company in  Bremen , G e r m a n y .  I a r c  sec .
In this short note it is not possible From these Spacelab s p e c i f i c a -
to review full y all t h e  Spacelab capa - tions i t  s h o u l d  be c l e a r  t h a t  S p a c e l a b
h i l i t i e s .  These a r e  d e s c r i b e d  in an will allow experiments to be flown
app r o x i m a t e l y  4 0 0 - p a g e  Pay load A~ . ’e”m - in  space t h a t  a r e  about ten times
~-da #io~ :o i! o, ’k , that was published larger than those now being flown ,
in ‘- l ay  1976 h ESA. However , some with the additional capabilities of
hi ghlights of the Spacelab specifica- being able to have manned attendance
tions are appropriate so that those of experiments in orbit and to return
not familiar with the system can better the experiment to earth after its op-
under stand the new space capability eration in space. These capabilities
and what it will provide, will open essentially new areas of

1 . Spacelab is designed with space usage in such fields as materi-
modularit y so that experiments can als and biological researc t as well
he flown in ‘ pressurized module and as making possible a wide range of
be man-attended , flown on open struc - new experiments in the more standard
tures (pallets), or flown with a corn - space research areas.
hinat ion of modules and pa ll ets. The The status of the Spacelab Pro -
pr essur ized module and pa llets will ject is that , after an appreciable
both he flown in the space shuttle ’s stud y phase , a definitive contract
4,5 m diameter and 18 in long cargo bay, for its construct ion was signed in
whose doors will he opened in orbit. September l 9 5  with the !RNfl Company .

2. Very large and heavy instru - t~hile ERNO is the prime contractor ,
ments can he flown in Spac elah , the the individual subsystems are being
exact capabilities depend on the type built bc their subcontractors. The
of support the p a rticu l ar experiment subcontractors were selected so that
requires. A repre senta tive value for industries in the lS\ countries that
the volume and mass avai lable in the are pa ving for this pro ject receive
m res smi r i::e I module for instruments contra cts which almo st exactl y equal
would he 22 m 3 and 5500 kg. Similarly , their country ’s m one t a iv contribution.
ii onl y pallets are flown t h e  instru- The contributors are germa ny (53%) ,
ments can he up to 17 m long, 3 6  m Italy (18%), f rance (10%), I nglan d
in diamet i , w i t h  masses up to 10 ,000 kg. (6%), Itel giunt (4%), Sp a in (3%) , and

3. The pres su rized module of the Netherlands , Denmark , Sw it :e ila nd
S)a c e l a h w i l l  have a great deal in and Austria (2t or under 1 . thi s con-
common with in earth-based laborator y . tracting m e t h o d , of cour se , poses man-
Within the 4.1 in diamet er by up t o  (.9 m agement problems. Coupled wi t h  this
long  m o d u l e  t h e  r e s e a r c h e r s  w i l l  work i s  t h e  f a c t  that Spacel ib has many
i n  a shi rts lc e ve environment , standa rd complex interfaces with the US space
equipment racks with both 115/200 V siu ttle and is being built very nearl y
3-phase ac and 28 V dc power will be in parallel with the shu tt l e. Thus ,
p rov ided , and there w i l l  be work benches there are extensive ) S \ 1 1 R N )  manage-
and other general p u r p ose  support fa- ment interactions with N \~~\. As might
d u t i e s . l u r t h e r m o r e , t h e  r e s e a r c h e r s  he expected at this phase in the pro-
that fly need not he full y qualified ject , there are sign s of m a n a g e m e n t
a s t r o n a u t s . s t r e s s e s . Because  of this the Direc-

tor Cenera l of iSA , Pr , R .  G i b s o n ,
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and the NASA Administrator , Dr. J. BIOLOGICA LFletcher , are now taking personal in- • c sterests in the project.
On the technical front , however-c

the project seems to be proceeding
reasonably well. At a recent review
ERNO provided ESA/NASA almost 10 ,000 NAPLES R E V I S I T E D :  TI lE STAZ I ONE
pages  of Spacelab  sys tems  d o c u m e n t a t i o n . ZOOLO GICA AND ITS NEW D I R E CTOR
W h i l e  no t  all aspects of Spacelab were
included in the documentation , the tech- Soon after learning of the ap-
n i c a l  i nadequac i e s  t h a t  i t  was pos s ib l e  p o i n t m e n t  of Dr. Alberto Monroy as
to specifically identify were relatively Director of the Stazione Zoologica
minor and can be corrected . For example , I was able to lunch with him in London.
the major one seemed to be that the I had met him in 1971 when he was Di-
pressurized module environmental con- rector of the CNR ’s Laboratory of Mo-
trol system was too noisy for the men lecular Embryology at Arco Felice
who w o u l d  work  i n s i d e .  There  are , how - near  N a p l e s , and had on the  same oc-
ever , a number of technical areas of casion visited the Stazione Zoologica .
c o n c e r n .  I nc luded  are  t h e  p o s s i b i l i -  At t h a t  t i m e  i t  was in a sor ry  s t a t e ,
t i e s  t h a t  t o t a l  e l e c t r i c a l  power a v a i l -  w i t h o u t  a p e r m a n e n t  D i r e c t o r .  Domes-
able for experiments may be 10% or so tic funding was p r e c a r i o u s , and approv-
less t h a n  t he  a p p r o x i m a t e l y  5-ky  ave r -  al  of t he  new S t a t u t e  ( w h i c h  inc luded
age  power expected , t h a t  t h e  t empera -  p r o v i s i o n  for  a p p o i n t m e n t  of a perma--
ture variations of experiments mounted nent Scientific Director) had been
on t h e  p a l l e t s  could  be l a r g e r  t h a n  r e p e a t e d l y  d e l a y e d .  The a u t h o r i t i e s
desired , and that the time required were also facing the threatened with-
on the  ground to  get  t he  Spacelab  and drawa l of support for five research
experiments all working prior to each “table s” (laboratory spaces) by the
s h u t t l e  l a u n c h  m i g h t  have to be ex tended . US N a t i o n a l  Science  F o u n d a t i o n  Mo-
While such potential problem areas can rale was as low as could he , and some
i n  g e n e r a l  a l l  be circumvented for an of the tales told by people I talked
individual experiment , they could in- with were depressing in the extreme .
pose restrictions on Spacelab use which Monroy ’s appointment is expected
m i g ht  m a k e  it more difficult to fly to result in many improvements: a
experiments and so compromise one of permanent Director will at last make
the major objectives of the Spacelab it possih’ e for the laboratory to set
program: to provide easy access to up formal collaborative agreements
space .  Even so , i t  appears  a lmos t  cer-  a t  home and abroad , and h i s  own h i g h
Cain that conducting experiments from academic standing should in itself
Spacelab will be easier than from auto- be an important factor in re-
nated satellites, establishing the international repu-

To assess  the  t e c h n i c a l  c a p a b i l i -  t a t i o n  of t he  S t a z i o n e  and ensu r ing
t i e s  and s t a t u s  of Spacelab fully, a a continued flow of visiting scien-
detailed technical review of the Pro- tists. During Monroy ’s journey
ject is p lanned for late this Fall. th rough several countries of West
Th is review will be critical to Europe , he was hoping to be able to
5pacelab’ s maintaining its schedule arrange UK partici pation involving
because it precedes by only about nine the Royal Society acting through the
months the date the first engineerin~ Accadem ia dci Lincei. He was also
unit of Spacelab is required. Meanwhile , mu ch encouraged by the interest shown
the process of selecting the experi- in Germany and Switzerland , and by
ments that will be on the first Spacelab , the expected cooperation of the land-
scheduled for fli ght in 1980, has  locked European M o l e c u l a r  B i o l o g i c a l
started both in Europe and the [IS and Laboratory which needs an outlet to
p lanning for a second Spacelab flight the sea , or perhaps  one should sa y,
later in 1980 is proceeding. an input from the sea.
(L.H. Meredith) The time seemed right for another

look at the Stazione Zoologica , and
Monroy was kind enough to make the
necessary arrangements. My conversa-
tions w ith him and with representa-
tiv es of three major current research
activities are reported in this and
three companion ESN articles.
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Mon r oy ’ s p o l i c y ,  b r i e f l y ,  w i l l  THE ECOLOGICAL P L I G H T  O F THI R A Y OF
be to  encourage  i m p o r t a n t  g roup  p r o J e c t s  NAPLES
r a t h e r  t han  the  a n a r c h i c  p u r s u i t  of
p e r s o n a l  i n t e r e s t s .  There  is , to  be At t he S t a z i o n e  Z o o l o g i c a  a c o n -
sure , no d e s i r e  to e x c l u d e  t h e  visiting tinuing comparative study is being
sc i e n t i s t  w i t h  an i n d i v i d u a l  need t h a t  made  of the ecology of t he  Bay of
canno t  r e a d i l y  he s a t i s f i e d  e l s e w h e r e , N a p l e s  a nd of two a r e a s  of open sea
but in a world of nature that multi- to the south of Capri aid Ischia in
p lies it s mysteries more rapidly than order to assess the biological effect
the increase of man ’s ability to solve of domestic and industri a l pollution
them , some system of priorities must in the Bay. The project , started
he erected and a proper balance of in- about three years ago , is being made
v e s t  i g a t o rs and t e c h n i c a l  f a c i l i t i e s  by a g roup  of f o u r  b i o l o g i s t s a n d f i x e
must he achieved in order to maintain graduate technicians headed by Pr .
a reasonable relationship between the Giorgio Carrada.
i n c r e a s e  of k n o w l e d g e  and the effort I was surprised to learn ‘rom
needed to a c q u i r e  i t .  One of t h e  a r e a s  Dr.  Cioacchino Bonaduce , a mernh”r of
to r e c e i v e  e n c o u r a g e m e n t  w i l l  be d e v e l -  t he  g roup , t h a t  t h e  e n v i r o n m e n t ~.i co n-
opme n t a l  b i o l o g y ,  espe c i a l l y  a t  t h e  d i t i o n s  in t h e  B a y - - p h y s i c a l  and chem-
m o l e c u l a r  l e v e l , w i t h  em p h a s i s  on the  i ca l  p r o p e r t i e s  of sea w a t e r  and  t h e i r
ne rvous  sy s t e m .  In t h i s  a rea , where seasonal variation , currents , sedimen-
p r o g r e s s  cannot  be e x p e c t e d  w i t h o u t  t o l o g y  of t h e  sea bed , e t c . - - h a v e  not
c o n t r i b u t i o n s  f rom severa l h i g h l y spe - bee n s t u d i e d  in  any d e t a i l  and  t h a t
c i a l i z e d  d o m a i n s , it is much regretted the p hysical and chemical factors in-
t h a t  t h e Sw i ss scientist Rainer Martin ‘luencing the plankton henthos are
who had been an i m p o r t a n t  member  of v i r t u a l l y  u n k n o w n  d e s p i t e  t h e  e x i s t -
t h e  St a z i o n e  Zoo log ica  s t a f f  f o r  a nun - ence of t h e  Stazione Zoologica for
be r of yea r s , a c c e p t e d  a p r o f e s s o r s h i p  th e  p a s t  c e n t u r y .  T h i s  is due , no
at (Jim . His replacement will be cx- doubt , to the fact that the laboratory
t r e m e l y  d i f f i c u l t  f o r  he p r o v i d e d  a has in the past been the seat of tra-
p o 4 n t  of c o n t a c t  be tween  t h e  n e u r o a n a t -  d i t i o n a l  marine biolo gical research
omists and the neurophy siologists. by individual investi gators who , even
Another serious loss will he that of if interest td in the characteristics
J .  . Young , P r o f e s s o r  e m e r i t u s  of A n a t -  of t h e  m a r i n e  h a b i t a t , would  have
omy a t  t he  Un i v e r s i t y  C o l l e g e  London , l acked  t h e  f a c i l i t i e s  for  s u r v e v i r g
who for some years has carried out at it. So the work begins too late for
Naples an elaborate study of the ama- baseline data to be obtained on the
Comical and ph~ sio 1ogi ca l basis of site , and that is why a remote “clean ”
learning in the octopus. Decisions area has to be used for comparative
must be made as to the disposition of purposes.
the large space that he is about to The ecology team is spread thin
vacate and the facilities , physical both in personnel and in facilities ,
and intellectual , that he will leave althoug h very well equipped for chemi-
behind . In v i ew of Monro y ’s determina- cal analytical work . The specialties
tion to revitalize the laboratory with represented are: primary production
youthful blood , the decision reached of chlorophyll , etc. (C . C a r r a d a ) ;
a t  t h i s  p o i n t  w i l l  be c r u c i a l .  O s t r acoda  (C . B o n a d u c e ) ;  z o o p l a n k t o n

So , good wishes to the Stazione (B. Scotto) ; qualitative phytop lankton
Zoologica! Everyone with a special distribution (D. Marino). The hydrog-
liking for marine biological laborato- raphy is the re sponsibility of Thomas
ries will he happy to know that the Hopkins , a US co-worker in Nap les ,
one at Naples , which has been a point and crustacea other than the Ostracoda
of attraction for generations of blob - are dealt with in collaboration with
gists ever since its establishment in the Marine station at Trieste. Ff-
187Z by the German , Dr. An ton Dohrn , forts are being made to enlist the
is about to take a new lease on life help of scientists in Austria and
under Monroy. Not least among the rca- Germany , and close persona l contact
sons for wishing it well at this criti- exists with the Marine Biological Lab-
ca l point is the fact that the scien- oratory at Plymouth (UK) where the
t ists are descending from their ivory physical and chemical studies of H.
towers to look at the fishing boats W . Harvey and L.H.N. Cooper in the
and the sewage plants--if only to find 20’s provided the first detailed in-
out why marine biology isn ’t what it formation about the English Channel.
was , at least in the Ray of Naples,
(J. B. Sateman)
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The Ray of ~aples can he seen hills in t a l l  close-packed buildings
w i t h  ii l i t t l e  i m a g i n a t i o n  as  a backwa rd of  much beaut y and considerabl e squal-
( f a c i n g  r o i ~ h l y  to the southwest , with or. For cent urie s the excrement of
the volcanic peninsula of Miseno at the C i t y  has hien discharged into the
the ilU i t h  and t h e  c ret a c e o u s  l i m e s t o n e  Bay , and n~ d o u b t  t h e r e  has  a l w a y s
peninsula of  Sorre nto at the south, been a pollution problem; but while
‘liseno , c tended in a sou tht~e ct er iv the marin e life might cope w ith 100 ,00(1
dir e ct ion , wou ld bring ~ou f i rs t to peop le , a factor 01 t e n  m i g h t make
he ~m a l l  i s l a n d  P r6c d i , then to the all the di fference . The e x i s t i n g  proh -

nt ich l a r g e r  i s l a n d  l s c h i a , ~o r l e n t o  lems are ex act-ih ated by the tact that
s i m i l a r l y  extended would meet the is- while builders are legally required
land ot Capri. A good part of the Kay to make provision for the di sposal
is a shallo w she it s i t h  a depth a t  ot wast e , the means t h e y  choose  a re
ab ou t  ZtW m. Beti~i cn Ischia and (a p r i , not closely examined . So there are
p oint i ng i n  t as ird the has , ire t s I i  t era 11 v innumerable — — that is , un —

canyons 1000 a deep ~eparat el by a p l a -  counted and uncountable --illegal dis-
lean (100 m); the c a n y o n s  m e r g e  u s t  c h a r g e s  i n t o  t h e  sea , and even i f  the
w i t h i n  the Bay and at their p oint o m u n i c i p a l  sewage was  to  be p r o c e s s ed ,
confluence produce iii up we ll in g of these illegal contributions would es-
wat er long known to the local fishermen c a p e . An effort has been made t o ge t
for its wealth of marine life, rid of the~m unic ip al sewage by pumping

l t ie c i t y  of Naples occup ies some - it over a b i l l , through p i p e s  inst alled
thing like 10 square miles of hills long a g o  for the purpose , and d is-
at the io rther n (‘lid of the Ray. Its ch ar g ing it at Cuma , to the north of
mi l lion inhabitants ‘~eem to he stack ed the peninsula. This has resulted in
almo st vertically, swa rming ove r the 10 km of lifeless beach , useless to
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man or fish , and--the iinkindest cut In wishing the ecology group ev-
of a l l--mu c of the waste is actuall y erv success in these valuable pur-
carried back hr sea current s Into the suits , I can only hope that somebod y
Ray not far from where it began its w i l l  be available to see th at their
overland journ e’v . A settling plant , data , whatever t hey may imp l y, are
said to he under construction , is not given the weight they will deserve
vet ready for use. h y those whose record of accomp lish-

As if this were not had enoug h , ment as guardians of the environment
a t  le a st three other sources threaten has been none too good.
m a rine life , as well as human safety, It . B. Bateman)
in the Ray of Naples. An area which
might have continued to grow rich and
bea ut i f u l  f r o m  t h e  t o u r i s t  i n d u s t r y
has been invaded hr industr y of another TIlE HEART OF TH E T U N N Y - F I S F I
k i n d  f o r  r e a s o n s  t h a t  need no t  he se t
forth here. in paltr y imitation of The tuna , one of m an ’ s ancestors ,
\esuvi u s , refineries have been in tal i ed is scientifically in te r e -t i n g for
nex t door to t h e  c i t y ;  these use enor- eio re worthy reason~ than its presence
mous v o l u m e s  of c o o l i n g  and  p r o c e s s i n g  i n  t i n s  on s u p e r m a r k e t  sh e l v e s . b r
water which the~’ d i s c h a r y e  int o the one thing, curiosit y must he :tra~e-edh a y . i l scwh (re the dumpin g of oil ret~- by i t~ exceptional cruising ted
id ues and scouring materials from oil over great di stanc es and  i t s  a b i l i t y
tankers proceeds unrestricted . Toward to dive rapidl y to dep t h~ of ~ U () m
t h e  sou t h , a t  C a s t e l l i r n a r e , r i v e r  es -  or m o r e ,  w h a t  a r e  the an. itumic ai
t u a r i a —  are rendered vi r t u a l l y  a h i o t i c  and p hy siolo gica l  f o u n d a t i o n s  of
I v  u n f i l t e r e d  w a s t e  f r o m  t h e  l e a t h e r  t hese  exceptional power s 9 See kin~
indu st rv- -e~~cepr t a r m i c r o o r g a n i s m s  a n s w e r s , o ne w o u l d  f i r s t  e e a m i n c  the
such as Cloe r i a —  1 ~~ :i l i o~~-’~ w hich locomotor y m i iscu latnro af  t h e  tuna

l o u r i s h e s  i n  m u d s  poor i n  o x v c e n  and and the he -i r t which keeps the m uscle s
prod uces the t i e - i n  of 1— t u l ism . properly perfused . Then there w ould

I find i t ver y e n c o i i r a y l n c  that he comparative s t a d i a c  to find cor
the St:i: ione Th iog ica jc p utting its relations with habit and h a L i t a~ in
sc i e n t i f i c  c u r i o s i t y  about the ecolog y c l o s e l y  r e l a t e d  e - i a s ; e s a m i n i t  ion
i t  t h e  ~( e I  i terranean to work in nap ping of the hnmo logou— or in s  of an  i m i  i s
ou~ the fac ts aho ti ’ the condition o ! w hich p r e c e~ t e ( t  a n d  f o l l o w e d  t h e  tu n. i
the Ba of N a p l e - - . ihe group i s  a s m a l l  i n  t h e  co u i — e  of e v o l i i t  io n ; w r ~ w i t h
one , ar i d it is real i zed that i must unrelated i o a r  w h i c h  n a y  h a ve-  de —

no t spread i t s e l f  too th i n .  i-or es . veloped s i m i l a r , o r d it f e ren ’ , solti-
a m p l e , while e x c e l l e n t  ap ;s h i l i t  v e -x t ions to proh l ems p ra~~ - : i  t e d l v
i s i s  I t  a c e rtain r a n ~- e  of c h e m i c a l  need f i r  s i m i l a r  pet tot r nan ce in - i
i n ; i l v s i s , i t  w o u l d  he abs u rdl y a m b itio u s s i m i l a r  h a h i t a t . l i b t t log ic al —tud —
to a t  t i - a p t  t o  i d e n t i t y  e v e ry  s u h s t a n e e  i e s  w o u l d  p e r h a p s  p r o v i d e  n r , ~ t e d  i n  -

p r c ent , and t he pr p e r t  i es of spec i - o r m a  lion more qri i c lv , acco  r i  i ng
men s collect ed it tus t tO a l at ye e’ tent to t h e  old dictum it ‘‘ ant ‘ y e - n v  re—
he s i t  ed on lv in t arms of t b e  i r h i 0 —  ~ ap  t ii l i t  as p h s i n c  a n y . I n t r y  i gno -

l o g i c a l  a ft ~ t so as to es I ii I I sh a r u n ~~e I w ii Id  n o t  he s i r  r i ~ad i f
h i e r i r c i a  of S a l e - i t  i v i t  i c  of  ~ i r i ne t h e  h e a r t  01 i tunnv f L s i I  h i d  a l r e a d y
or v anisms I -  p a r t i c u l a r  typ es of ambi ’ heen f o u n d  in  t h e  h n n u u n  embryo , w h i c h
ent ins ult . n i t r i c -  of the h i  n g s  t h a t  a r t  a i n  l v  i t o~~e point possesses ~ ill
au ht to he done i r a not it pre sent c left s
b e i ng data- b e c a u s e  t hey require f a c i l i -  Pr. Itrtino Tot:i a n d  h i s  co liaac ’ue s
t i es or advanced t e c h n o l o g i e s  that are at the nt-iz ione :oe~l o g i c u , ~xap l e s ,
not av~i i I aful e. As an e sim pi . at t h e  a r e  a d d i n u ’ b i o c h e m i c a l  i n f o r m a t i o n
f i t  st  t here i s t he  m ap p  i f l u  o f  the a rca to e I s t  i ng knowled ge o f these n i t  —

b y  a erial infrar e d p ho to e raph y , which t a r s . I g a t h e r  f r o m  t ; i l k i n e  with
wo uld he 1 p to  et a ( ( c t  I t e rma 1 p Oll Ut ion a t ,  t h a t  w h i l e t ft i s  k n o w l  ed ge i s
and t o  locate di ’.charga points. An other s u f f i c i e n t  t o  t i t i l a t e  t h e  i m a g i n ; i -
examp le is the use of modern technolog y t ion , the literature is s o r p r i s i n g l e
for mapping o e~in curren ts. t h e ad- scant y and speculation tends to cx -
vancod te c hni ques o f  underwater aco ui s- ceed the hounds of estah li sh ed fact .
tic s  wou l d  a valuable in r e f i n i r i  Our conversation p r o v i d e d  a necess iTy
subma r inc t u l le) g raj u 11 i c a I d it a i i~ 1 I n reminder of the hac kgrorind of k n o w  —

c h a r a c t e r  i z i n g  the sea bed , l e d g e , to  w h i c h  i ndeed  To ta  h a s  con-
t r i b u t e d , upon w h i c h  h i s  current
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research is founded , In the next few the blood in the lumen and it is main-
para graphs I shall assume that the read- tam ed in working condition by a sepa-
er is equally in need of refreshment , rate blood supply brought in by the
before going on to mention Tota ’s re- coronary arteries. The tuna , in its
cent results and plans as they were intermediate position in evolution ,
conveyed to me verbally and itt print , has both types of myocardial struc—

As anyone knows who has bought ture: an inner loose reticulum filled
fresh tuna at a fishing wharf on Cape with venous blood entering directly
Cod , its flesh is red. it contains , from the ventricular cavity, and an
in fact , three kinds of myotoma l mus - outer compact layer , quite separate
d c :  white , red , and a deep red hand from the inner one , which is nourished
near the spine. The red muscle is ap - with oxygenated blood from the coro-
p a r e n t l y  w e l l  adapted biochemically naries. The spongy layer must be able
to function under aerobic conditions , to function well at the low oxygen
such as might he maintained during sus- tensions prevailing in venous blood ;
ta m ed swimming at moderate speeds. the details of its exchanges with the
The white , on the other hand , seems inner myocardial fibers are apparently
to be more suited for bursts of high unknown , but it has been suggested
speed fueled by anaerobic g lycolysis. that they include the processing of

That i s  far from the whole story. metabolites such as lactic acid in
The tuna , Th u,1n08 t iy n n u a  L., though a manner rather analogous to that per-
n o m i n a l l y  a p o i k i l o t h e r m  ( c o l d - b l o o d e d ) ,  formed by the liver. And here is the
posses ses the rudiments of temperature paradox : i t  is the old vestigial in-
regulatory machinery. This takes the ncr layer that is kept warm by its
form of an extraordinary counter-current abundant supply of venous blood coming
heat exchange arrangement in the red strai ght from the musculature , while
muscle , the rete m irabi la , by means the up-to-date outer layer is kept
of which metabolic heat is conserved cold by coronary arterial blood from
and the muscle kept warmer than the the g ills where it has certainly been
surrounding sea by as much as 10°C. thermally equilibrated with the ocean.
I do not know how good the internal A number of questions present
thyrmostat is , nor whether the begin’ themselves. One of the advantages
flings of nervous control have been of therma l and p hysicochem ical borneo-
found to exist , hut it is reasonable stasis is that it limits the variables
enough to suppose that the hi gher tern - that have to be dealt with so as to
perature of operation brings with it maintain compatibility with functions
some a d v a n t a g e  to  t he  f i s h  i n  t e r m s  that mus t he performed . For instance ,
of higher biochemical turnover and the respiratory functions of hentog lo-
greater speed . On the other hand , I bin are carried out very well at 37°C,
have read nothing about the transient hut what happens i f  t h e r e  is a temper-
temperature of the white muscle during ature difference of at least 10°C be-
s p r i n t i n g .  Probably nobody knows ; the tween arterial and venous blood , with
tuna Cannot survive in the laboratory corresponding differences in the oxy-
because its g i l l s  are ventilated solely gen dissociation curve , the Bohr ef-
by the movement of the fish at high fect , and the other factors that in-
speed through the water , and even in fluence deliver y of oxygen to the tis-
these days of telemetry the attachment sues and the removal of m etabo lites?
of therm al sensors to fish at sea would It is advantageous perhaps for part
present difficulties, of the engine to work at a higher tern-

Since the venous blood from the perature than tb rest , as in the tuna ,
red tpus cle is warm when it reaches the hut what is the rice paid in terms
heart , is the tuna a warm-hearted or of circulatory inefficiency, or what
a cold-hearted creature? Both , it adaptive m ’ans have been taken to e-
seems , and paradoxically so. The yen - vade such a payment ’ A gain , what is
tr ic ular myocardium or pump in some the mechanism of rapid adaptation to
of the tuna ’s evolutionary forebears large changes of hydrostatic pressure?
was a spongy mesh of contractile fibers 110w does the tuna , emerg ing swiftly
in which the lacunae were filled with from great depths , evade or cope with
blood from the lumen of the ventricle , the ha zard of :ieroembo lism?--a ques-
being agitated and renewed by the same tion that has been asked also of the
contractile movement that pumps the whale , a giant reservoir of dissolved
bl and into the circulation, in hi gher nitrogen. Wh at , if any , is the evo-
warm-blooded vertebrates , in contrast , lutionary significance of the coinci-
the ventricular muscle i s  screened from dental occurrence , at this stage , of
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glycolytic anaeroblosis in locomotor by taking advantage of an interesting
muscles , a compact myocardium with a example of convergent evolution which
coronary c i rcula ti on , and the beginnings has resulted in the development of
of thermal regulation? similar myocardial structures in two

No doubt some of these questions quite dissimilar types of animal , the
and man y others  wil l be d i scus sed , if selachians and the teleosts. The
not answered , at a Workshop convened fi rs t and more pr imi tive, inc lud ing
by the Inter-American Tropical Tuna the sharks , are characterized by their
Commission for Autumn 1976 at La Jolla, cartilaginous skeleton and by body
The scope will be broad , from morphol- fluids whose osmolality is brought
ogy to fisheries , and interdisciplinary, into equality with that of seawater
The group from the Stazione Zoologica by the presence of a large concentra-
will be represented and will present tion of urea in addition to “Ringer-
their views on the tuna as a model for like” concentrations of salts. The
the general biology of thermal , rnechani- second , including the tuna , are the
cal and cardiac phenomena with impli . true fishes , with real bone and with
c a t i o n s  for  t he  human hea r t  and i t s  blood osmolality maintained by active
diseases. In the meantime , some of transport at a level considerably be-
the  r e s u l t s  of t h e i r  l a b o r a t o r y  work low t h a t  of the sea and c l ose to that
are available in published form, of the hi gher vertebra tes. One repre-

This work , by Iota and colleagues , sen tative of the selachians happens
has consisted principally of comparative to be the dog f ish Soy lliurn canicula
s t u d i e s  of the three types of skeletal which is so frequently seen in labors-
muscle and the two components of the tory aquaria as to be considered vir-
myocardium from the point of view of tually as well domesticated as its
their probable functions as indicated mammalian namesake the family dog ,
by b iochemica l  s tudy and electron mi- and Iota expects to examine the fac—
croscopy. Respiratory enzyme activi- tors leading to condensation of the
t i e s  have been assayed in  i so l a t ed  m i t o -  myocardium by an embryologica l  study
ch ondria (complete electron transport of this species. Some work has al-
preparations) and the types and inten- ready been done on the respiration
sities of the corresponding metabolic of the spongy and condensed myocardial
act ivities of the several tissues de- structures of the shark Alopus volcanue .
duced from the relative values. AlPase One can only hope that after this
activities have been measured in pre- tempting detour Iota will return to
parat ions of myofibri ls and their val- the tuna and the comparative physiol-
ues discussed in terms of a supposed ogy of the coronaries. (J. B. Bateman)
c o r r e l a t i o n  w i t h  speed of c o n t r a c t i o n .
The r e su l t s  g e n e r a l l y  suggest  t ha t  oxi-
d a t i v e  a c t i v i t y  is h igher  in the  red
muscle and the inner ventricular myo- NATURE’S PHARMACY
card ium and lower in the white muscle
and the outer myocardium , while the From magic potions (eye of newt ,
ATPase values suggest that the white etc.) to modern pharmaceuticals and
muscle is faster than the red--as one front poisoned arrows to chemical war-
would expect from their presumed func - fare agents the raw materials have
tions as “emergency” and “steady” pro - been provided by nature. People have
p e l l a n ts  r e s p e c t i v e l y .  However , the re  no t iced  t h e i r  e f f e c t s  and have then
Is not much d i f f e r e n c e  in this respect modified and improved upon them , usu-
between the tuna and the sluggish tub ally at the same t ime  f i n d i n g  that
gurnard (7’riglia lucez’na L.); one won - poisons can oe medicines and vie.
ders whe the r  the  c o n c l u s i o n  concern ing  versa: curare and insuli’t , for cx-
relative contraction speeds can really ample--although it has been asserted
be upheld. There is also an odd and over-confidently that the notorious
unexplained reversal of oxidative ac- alkaloid strychnine can have no legit-
t i v i t y  In t he  myocardla l  m i t o c h o n d r im  imate medical use.
of the sexually immature tuna: here The natural pharmacy is so vast
it is the outer layer which exhibits that its resources remain virtually
the  greater  a c t i v i t y,  untouched.  Many,  yet in t h i s  context

The d ifficulties in pursuing this only a few, compounds have been thor-
l i n e  of research  are considerable , the  oughly  inves t iga ted  chemica l ly  and
tuna being an active creature readily biologically; folklore often leads
studied only when dead. This particu ’ to others; and beyond that one can
lar difficulty Iota hopes to circumvent only rely upon the naturalist who
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records patterns of behavior and sug - determined . Quite often these corn-
ges ts now and then that particularly pounds prove to have a range of act i-
i~ tive or interesting chemical media- vity unsuspected from the ori ginal
tors must he at work. I say “only,” b iological observations that led to
hut there is of course the blunderbuss their purification. An interesting
option of testing everything within example to which Pavan has devoted
reach. The feasibility of this depends much attention is the substance p ederin
first upon the availability of people , which causes severe derm atiti c and
funds and equipment for the work and ophthalmic lesions when the coleopter-
second upon criteria of activit y --in id beetle Paederue ~~~~~~~~~ (which ~e-other words , upon a value system accord- cretes it) comes into contact w i th
ing to which given types of easily de- human skin. The man y effects of this
tect ab le p harmacological activity are substance include b lock ace of protein
to he given priorit Y . There is a clear synthesis in various cell lines with
danger that new and potentially valu- an activity io~ - io~ times that of
able types of action will not be m ani- common antimetaho l ites and , according
fested in the test systems used for to the work of others cited in conver-
s c r e e n i n g ,  no m a t t e r  how c a r e f u l l y  se-  s a t i o n  by Pavan , a remarkable capacit y
lected in the l i g h t  of current concepts, to 2romote cell fusion. -\ brief re-

~n the other hand , given sufficientl y view of this and other phase s of
extrava g ant resources and a reasonable Pavan ’ s work wil l  he found in
level of professional competence di - 7e ”hoi cal Report ~:- -~~-

rected to a ~uf ficiCn t l y restricted 10 ‘larch 1975 , of the European Re-
obje t ive , positive results can he search Oflice , US -\ r rn v .
confidentl y expected . In the course My knowledge of the work at the
of t ime the excesses w i l l  he targotten Stazione Zoologica on some of the
a n d  siir ~ iving benefits w i 11 he tak en s t r a n g e  su b s t a n c e s  p r o d u c e d  by marine
far granted . Useful antibiotics have or ganism s is derived from a bri e f tal ’
been discovered by scr ee ning innumera- w i t h  l)r. luci a Carie ll o , co-author
ble microbi a l cultures and new ant inla ’ of a number of publications over the
lar i als identified from .i~~aiig thousands pa st few year s , and his p re sent col-
ot chemicals svnthesi :ed is possible lahor ator l)r, aura Thn etti . Scanni n~c ;in did at e~ for the role, the topics of these papers a n d  the

‘n to my recent visit to the affili a tions of the v a r i o u s  c o -au tl o is ,
Sta :ionc _ oo logica in Naples I had I think it fair to say that the isork
come upon t w a  i n t e r e s t i n g  e x a m p l e s  o f  b e i n g  done  at the stazion e :oologica
the study of b iolog icall y acti ve natu- is founded upon a c a tho l ic it ~ of ri-
r;i l pi ’dacts , one in Iran where sub- search interests c o m b i n e d  w i t h  the
s t a nc e s  of p l a n t  o r i g i n  a r e  b e i n g  c e r t a i n t y  t h a t  any  n e c e s s a r y  t e c h n i c a l
s c r e e ned m d  t h e  o t l a r  in Ital y where resources are ahundan t l v  iva i lal ’le
inse c t venoms m d  p heromones have r e -  to ari ell o , for ins tan ce w i t h i n  the
c e i v e d  p r o l o n g e d  a t t e n t i o n .  S t a : i o n e  :o o l o g i c a , o r at  u n i v e r s i t i e s

i n  t h e  e x c e l l en t l y  e q u i pped l a b -  a i d  r e s e a r c h  i n s t i t u t e s  such as t h o s e
orat ’ries of the Pharmacolo gy l)epart- in Naples , Rome , M i l a n and I r i e s t e .
m e n t  of P a h l a v i  t l n i v e r s i t v , Sh i r a z , Concerning the research interests ,
Iran , Professor lakouhi and colleagues one may say ( a g a i n  no t  u n f a i r l y , I
were preparing and screening natural hope) t h a t  they are of a comparative
products and local remedies , using a biochemical nature , with a leaning
~!‘umse model and te ;ting for a wide spec- toward t~ e identification of sub-
trum of types of action . About 500 stances that mediate observable hio-
p i n t  species had been fractionated logical functions in the organisms
.i ni some were sent to the United States that produce them , and a preparedness
I i  further screening at the National to investigate possible pharmnacologi-
Can~~-r Institute. cal or therapeutic implications for

Back in Italy, there is Professor man.
Ma rio l’avan , head of the In stitute of Most of the work over the past
A gra rian In t riol ogy in the University few years deals with the Coelenterates.
0 1 P a v i a , whose outstanding work is One observation , which seems to have
an example ; - zr eseelZe~tc. of t h e  s u c -  been accidental , revealed the presence
ces sfu l biochemical follow-up of hehav- in methanol extracts of the gorgonian
mu ral clues which Indicate chemical (horn coral) ~‘un i . ’e l l i  of homar ine ,
intervention. As a result , a large a quaternary ammonium base discovered
numb er of toxins , venons and pheromones and synthesized as long ago as 1933
have been isolated and their structures by I . A . I loppe-Seyler  and supposed
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to be 01 I l mo ita nce in nerve f u n c t i o n , ‘ hydrogen bond network with each 0th-
i f l  ‘ s n o r ~~ : t i 1 . m i  ion , and p e m i m p s  of value er and with the het erocyclic nitrogen
to the cor a l m n p a ralv z i n g i t s  foes a t o m s .  The substance ori ginally dis-
m u d  pacif yi ng its pre~~. A queous e ’- covered was given the tri v ial name
t r a i t s  at  the same o r g a n i s m  contained :oanth ox anthin , and the systematic
a substance c r vs t all i: ed and identified name 2 - a m i n o - 3 , 4 - d i m e t h y l - 6 ’d i m e t h y l a m i n o

m s  a trvp toph an e met abo lit e , 3H-1 ,3 ,S ,7-tetraza -cyclopent [f]azulene.

~-h ydro xv- l-k vnur enine , w hi ch had pre- In the meantime , others with t~ e camev m i ~uj s l v  been isolated from certain sp i- skeleton differently substituted ,
le r s , in ~- e c t  pupae and b u t t e r f l i e s , c a l l e d  ep i z o a n t h o x a n t h i n s  -\ and B ,

a nd shown to he a p r e d e c e s s o r  of  bod y h i v e  been i s o l a t e d , and a new se r ies
and ese p i g m e n t s  known  m s o m m o c h r o m e s .  w i t h  t h e  i m i d a : n l e s  a t t a c h e d  at dif-

The se .m anemones have long been ferent points to the carhocyc li c r i n c
k n o i 5 r i to  p roduce  t o x i c  subs  t ances  w h i c h  h a s  been d i s c o v e r e d  and c m l  led p setR ia -

accumulate in the c n idoh lms t , the pre- :oanthoxanthin s .
cursor of the stinging organ; the Ic- These compounds should excite
th al c ’ n ; o n c n t s  h a v e  been thought to interest beyond that related to th e ir
be p o l y p e p t i d e s  or p r o t e i n s  of  lo w no-  unknown f u n c t i o n  in  t h e  p a r e n t  a n t h o -
lecular wei ght as sisted , perh aps , b y zoans .  They a f f e c t  m i t o t i c  ac t i v i t y
s m a l l e r  m o l e c u l e s  w h i c h  f a c i l i t a t e  t h e i r  in plants in the same manner a s  col-
ab so rption. Indeed , two p olvp eptides chicine and some synthetic tropoids
and one protein h a v e  been i s o l a t e d  by w h i c h  possess  t h e  same se v e n - m e m h e r e d
different workers; and now Cariel lo ring fused to a single im id a zo le ,
and d ’Anie ll o l ive isolated no fewer \ccordin g to 1 . Quadri t ogl io (liniver-
than four p rotein fractions I nr ole cular s 1 t v  of Trieste) and coworkers , they
w e i g h t  a r o u n d  5O00 ~ , a l l  of w h i c h  c a n  c a r b i n e  w i t h  l )NA , p r o b a b l y  by i n t e r  -

paral y ze and kill crabs , though with calation , although with ent hal p ies
d i f f e r i n g  p o t e n c i e s .  The m o s t  a c t i v e  of  r e a c t i o n  only around one-half of
t r a c t i o n  is of moderate toxicity as those found (~~ -t i  kcal/mol e) for tvp i-
toxic piote i n s go; 2.5 ug will paraly:e cal intercalators such a s  e t h i d i u r n
a kilogram of shore crabs (L 2rc1nu8 bromide and prof lavine. They selec-
-~ i~ no , avera e weight 20 g) within tiv el v inhibit DNA synthesis , with
five minutes and 7.5 ~ wil l  kill a effect s on certain IP \ po lymerases
kilo of crabs within an unspecified reminiscent of the ac tio n of ti lorone ,
period . Their toxicit ’ : for mice and a PNA - int e rca lm ting broad spectrum
men has not been establ is hed. ant iv ir :m l compound. Fina ll y, as

The most comprehensive stud y to (ariel l o has found in collaboration
come from Cariello ‘nd collaborators with B. Iota of the Sta :ione oologica
in the University of Nap les , in which (cf . preceding article in this issue

t Z m n e t t i  played a prominent part , aros e of ISN ) , zoantho xanthin inhibits non-
from the isolation of completely new com petitively the activity of succin-
fluorescent p igments from the coelen- oxidase in particles from beef heart
t e r at e s  Pazaa unthu a a~~i n e L l a e  ~nd mitochondria containing all the corn-
Ep iz~~i n tm i 8  ar~ ma -e.,a , colonial antho - ponents of the mitochondri al electron
zoans  c l o s e l y  r e l a t e d  to sea anemones transport chain. A ll in all , there
and stony corals. Combined with pre- are p l e n t y  of q u e s t i o n s  w o r t h  a s k i n g
l iminary physical and chemical study, and good practic a l reasons for trying
the structure of the substance isolated to answer them .
from P. axinellae was determined by Evidence of other types of chemi-
x-r ay examination of a monochlorin e- cally mediated response in marine or-
substituted derivative which gave the ganisms other than the coelenterates
pos itions of all the atoms in the mole- are now entering into the research
cu l e, including the hydrogens and three plans of Cariello and Zanetti. A pa-
molecules of water of crystallization, per describing a toxin from the sali-
This showed that the skeleton is a vary gland of the octopus , of molecu-
seven-m embered p a r t i a l l y  sa tu ra ted  car-  la r  w e i g h t  90 , 000 , i s to he publ i shed
bocycli c ring, fu sed with two imidazole with Ghlretti of Padova. A reported
res idues. The seven-membered ring is antivlral substance from the cephalo-
in a shallow boat conformation , as a pod Lo l igo  is to be further investi-
r e su l t  of which  the two p l a n a r  imida -  gated . And , e n t e r i n g  i n t o  t h e  repro .
zole rings are slightly tilted . In ductive physiology of the prickly
the  c r y s t a l  the  molecules  are stacked worm Bon.ltia , they w i l l  t r y  to i so -
in  p i l e s  in an a n t i p a r al l e l  a r r ange -  la te  the  substances r e spons ib le  for
ment~ w h i l e  t he  w a t e r  molecules  form the  fact  t ha t , in t h i s  a n i m a l , la rva l
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sex depends upon the  d u r a t i o n  of con- in g e n e r a l , control and vary the pa-
t a c t  of the  l a r v a  w i t h  the  f e m a l e  worm.  r a m e t e r s  over  a r an ge  s u f f i c i e n t  to
Pro longed contact produces males, gain an understanding of the strong
Cariello did not say whether this is interactions and feedbacks that take
an all-or-none reaction per cc or wheth- place. Laboratory measurem ents are
er intermediates are eliminated by not without drawbacks: not all the
social ostracism, (J, B. Bateman) non-dimensional numbers can be scaled

realistically in a given experiment ,
_______________________________________ and usually one obtains piecewise re-

EARTH 1 sults within the parameter range that

BCIENCEB have to be interpolated to yield a
_______________________________________ coherent p icture of the phenomenon

u n d e r  s t u d y .
Dr. M. Coantic was brought into

the early design stages of a water-
SEA-AIR INTERFACE STUDIES IN MARSEILLES air wind tunnel which can also be de-

scribed as a micrometeoro logical wind
A t the urgin g of Theodore Von tunne l , since conditions prevailing

Karman , “L’Ins titut de MEchanique Sta- on small atmospheric scales can be
t isque de Ia Turbulence ” (IMST) was duplicated. As one of the prerequi-
founded in the early 60’s by Professor sites for becoming involved in this
A. Favre , i t s  present  D i rec to r .  At the  p r o j e c t , Favre asked the Government
t ime of its formation , Favre insisted for funds to build one of the best
th at once a sponsor chose a given area facilities , with the result that the
of research the Director would then tunnel now is probably unique in its
have a free hand at focusing research kind . The engineering details can
on specific subjects within that field be found in the scientific literature
and that contracts supporting such re- (Advancec of Geop h&ci oa , vol. ISA ,
search were to be prov ided on long time- 1974, pp 391-405 or Atmoer $1P ri~-scales , typically five years. At the Technology, No. 7 , F a l l  75 , pp 72-79) .
time of its foundation the main sponsor The micrometeorological facility is
was , and to some degree still is , located at Lumniny, some 15 km from
“l’Office National d’Etudes et Recherches Marseilles , while the subsonic and
A~ ronautiques ” (ONERA), an e n t i t y  w h i c h  supe r son ic  wind t u n n e l s  are  loca ted
is in c h a r g e  of research in aeronautics in downtown Marseilles. This causes
in France (ESN 30-7:297). Thus , tur- some problems , but presumably in the
bulence occurring in aeronautical flows near future , both installations will
was the main theme which launched the be found at Luminy. Suffice it to
I n s t i t u t e  w i t h  e x p e r i m e n t a l  ( severa l  say t h a t  w ind -waves  as w e l l  as
w ind tunnels were located in downtown mechanically-generated water waves
Marseilles) as well as theoretical work can be induced , the water temperature
in subsonic and supersonic turbulent can he different from that of the air ,
flows. I will not dwell on this aspect and stable or unstabl e temperature
of the  I n s t i t u t e  but  r a the r  in t roduce  s t r a t i f i c a t i o n s  can be s e t -up  in the
the  reader  to a recent add i t i on  to IMSI l aye r  of a i r .
in the field of sea-air interface The research has been focused
studies, on conditions found in the open seas ,

Around 1965, a special comm issi on and more emphas i s has been placed on
was c rea ted  to look i n to  France ’ s cx -  the atmospheric layer found above the
p a n s i o n  or emergence i n t o  new researc h water surface than on wave dynamics.
f i e l d s , and i t  was f e l t  t h a t  sc iences  Work has  dea l t  w i t h  s t a t i s t i c a l  char-
dealing wi th the physics of the oceans acteristic s of wind-generated waves ,
and atmosphere ought to be expanded , mean and turbulent structures of the
The Governmen t turned to Favre for re- wind near the water interface , average
search on small scale turbulence in rates of evaporation and the effect
at mospheric studies , particularly as of a strongly stable atmospheric layer
found in the  f i r s t  few tens  of me te r s  on the v e l o c i t y ,  tempera ture  and evap-
above the ocean surface. Laboratory orative heat fluxes. Now there is
studies were given preference over interest in studying wave-breaking
measurements at sea , for the latter and white-caps and the effect of spray
are costly and difficult to carry out , due to this breaking upon the evapora-
because the motion of the platform on tive and momentum fluxes,
wh ich the measurements are taken always Coantic is in charge of this in-
plagues the observations , and one cannot , sta ll at ion which seems to be suffering
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Iron a disease pre~ iously encountered For example , tIre prestigious “~ coIe Poly-
at  o t h e r  F r r n c h  laboratories: there technique ” comes under the Ministry of
is  not  enough s c i e n t i f i c  p e r s o n n e l  D e f e n s e  and t r a i n s  “l ng~ n i e u r s  do
to make  f u l l  use of t h i s  f a c i l i t y .  l ’A r m e m e n t , ” i . e . ,  c i v i l  s e r v a n t s  w o r k -
France ’s Seventh Plan will probably pro- ing for that Ministry . Their independ-
vide for a slight increase iii the number ence from the University system has re-
of scient ific positions. Coantic con- s u l t e d , over the  pas t  dec ade , in years
fided t iat he spends much too much of of serenity for the ~coles , while since
his time doing administrative work and 1968 the French Un i versity system has
s e e k r n ~ c o n t r a c t s  to suppor t  t h i s  been unde rgo ing  changes  t h a t  a re  s h a k i n g
inst i llation, it to its roots. None of these up-

The IMST has several contacts with heavals have rocked the grandes ~coles.
US u n i v e r s i t i e s  and severa l  US p r o f e s-  There are also other factors responsi-
sors have spent their sabbatical years ble for their stability. First , being
at the Institute . Also , NATO support primarily engineering and business
ha’ enabled US scientists to p e r f o r m  sc h ools , they  l ack  the strong, virulent
exp er iments using the micrometeo rolog- segments in the humanities which are
ical wind tunnel over extended periods the most vocal in the universities.
of t i m e . Second , most  of France ’s a d m i n i s t r a t i v e

These large , exi ensive scientific elite are a product of these Ecoles ,
apparat ises are needed and should be which tends to perpetuate the system ;
made available to the scientific corn- a graduate from a grande ecole has
muni tv as a whole. In times of scarce little trouble securing a job even in
r e s e a r c h  money,  teams with such equip- the present-day tight job-market . In
ment  are among the  ones tha t  s u f f e r  the schools l i k e  P o l y t e c h n i q u e , once a d m i t t e d
most , for they stand to lose the mosaic the student becomes a civil servant; his
of skills which are required for the salary is paid while he studies and he
smooth  r u n n i n g  of such devices , is assured  of a job after graduation,
(A .  B a r c i l o n )  (Note t h a t  he m u s t  s u b s e q u e n t l y  wor k

for the Gove rnmen t ;  i f  he decides  tc
________________________________________ go into private industry , he must repay

the Government  fo r  t h e  money i t  has in-LEOIJCATIDI%I vested  in h i s  e d u c a t i o n . )  As we l l  as
not havin g to job-hunt as the univer-
sity gradua te does , a grand Ecole

LI S GRANDES fCOLES graduate is also assured of a hi gher
b e g i n n i n g  s a l a ry  t h a n  the  u n i v e r s i t y

“L’Ecol e Nationale Sup~ rieure de graduate.
Techniq ues Avanc~ es” (ENSTA) is a rel- Since the grande ~coles are pri-at ively new “grands ~oole ” since it man ly eng ineeri ng schools , re search
dates  back only to 1970 , w h i l e  some of has not been g iven the  pa r t  i t  deserves
i t s  s i s t e r s  were founded in the 18th in s tudent  t r a i n i n g . For e x a m p l e , when
and 19th centuries. Since this concept entering rolytechnique the candidate
is not found in the States , I would must state whether he is interested
like to familiarize the reader with such in doing research and continuing fcr
institutions and their role in the a higher degree. Nevertheless , the
French Higher Education System, curriculum of such schools includes

What is a grande Ecole? It is an advanced mathematics , ph ys ics , and
i n s t i t u t i o n  of h ig her learn ing apart chemistry on levels hi gher than tiose
f rom the U n i v e r s i t y  sys tem with the found in engineering schools in the US.
pr imary purpose of providing a national The importance of research is beginning
el ite to lead government and industry , to be recognized and ~cole PolytechniqueSome produce eng ineers , others adminis- is setting up a complex of laboratories
t r a t o r s  and c i v i l  se rvants , wh i l e  s t il l  in it s  new l oca t ion  at P a l a i s e a u ,
others prepare one for a career in busi- jus t outside Paris. The ENSTA are
ness,  I t  is d i f f i c u l t  to compare t Lem s har i n g  some of these facilities with
wi th educational institutions in the other research organizations like the
States ; If we limit ourselves to the “Laboratoire de MEt~oro1ogie Dynamique”grandes ~coles for engineers , one could (See ESN 30-5:223).
compare t h e i r  t r a i n i n g  to Masters ’ level , Before 1970 , the  “Poly techn ic ien ”
or s l i g h t l y  higher , at such i n s t i t u t e s  would a t t e n d  a school of specialization
of technology as N I T - a n d  Cal Tech, a f t e r  g r a d u a t i o n .  It was felt that hy
These grandes Ecoles are , for the most regrouping these va r ious  schools under
part , attached to a given ministiy. a common roof, the ENSTA , one would
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b roaden t h e  k n o w l e d g e ’  of l ’ l n g ~ n i c u r  w h e n  p a s s i n g  t h e  c o n c o r i r s  t e n d  to  destr o y
Je t ’\ rme m e n t and of t h e  o t h e r  e n g i -  some of t h e  i n d i v i d u a l  o r i g i n a l i t y as
nce r i n g  c a n d i d a t e s  irid provide cohesion far as research is c o n c e r n e d .  A l s e , i t
between the various t ech ni qr i s w h i c h  is u n f o r t u n a t e  t h a t  t h i s  r i g o r o u s
come int o play when i large eng ineerin g t r . i i n i n ~ in ma t h e m a t i c i l  and physical
p ro iec t is under study. Therefore , the science s rarel y leads to a res earch
I \ I \  is primar i lv “une fcole pos ition. As previou sly went ioned ,

\ p ; r l  i c a t  i o n - s .” l e a c h i n g  and t o  some ~r i t u i t e s  from the ~e les take—u p i d  -

extent rest-arch is carr ie! out ac cord - t iri ni s tr a t i ve position s whi ch are looked
ing to the’ philo sop hy w hi ch typ ifies upon , in Fiance , a s t h e  c r o w n i n g  of  v i n y
i r en c h  ip~~l ied research. Thee d e s c r i b e  y e a r s  of h a r d  w o r k  on school  b e n c h e s .
it i s  “ori ented research” wh i di , b r  (\n O~.Rl . r e p o r t  on t h e  g r a n d e s  ~coI es
t h e m , is  not sv roni vn ous to app l i e d  r e -  w i l l  be f o r t h c o m i n g . )  (

~~ I .  B a r c i l o n )
- s e a r c h  hu t  ra t h r r Jr rio~ c’s “u s e f u l  fun-
da m e n t a l  r e s e a r c h . ” \~ a re - suit their

it ~~teJ ; h  m funda - 

~~NBINEERINQ

The I \ s r \  is open to 
~ 

rs us sho LI’ISi: I R ’ )  A — t o — D  IS FR I  S M  l:N ;INEER I’~G
hive sr icc e ss fu llv passed a “c o n c o u rs ”
they enter in the first year) and to

can di di t es hat i n g  a M a s t r  r s ’ o b t a i n e d  L i k e  m a n y  of t h e  c h a r m i n g  t o w n s
i n ‘he  F r e n c h  U n i v e r s i t y  sy s t e m  and to  and v i l l a g e s  t h a t  r i n g  P a r i s , Orsay  is
P o l y t e c h n i c i e ~~- . who  enter the second a qui et haven for the pursuit of aca-
y e a r .  T he p r o g r a m s  s~ an three  years. demic , scientifi c , a n d  t e c h n o l o g i c a l
T P e r e  ar e  s i x  co u r s e  o p t i o n s :  Ocean , a d v a n c e s  unde r  t h e  b r o a d  f i s c a l  u m b r e l l a
Na ~~a l , \ i L l e i r , I n d u s t r i a l , C h e m i c a l , p r o v i d e d  by t he F r e n c h  gove r n m e n t .  Uc re
o~~ R a d i i  e n g i n e e r i n g .  The n imber  a d -  m a -  he  fou nd the campus of the U n i v c ’r -
mitt ed o each option i- adjusted ac- sit s de Paris Xi ( t h y ar e n u m b e r e d

u ’ i d i n ~ t o  t h e  j o h - m a r k c  t needs . conse cutively, t hr i ’h X l i i ) , is sell
Dr J . S. Darro~ es • teaches i s  a variety of inst t u t e s  a n d lahora -

l i r i d  M v r , a m i c s  and Thermodynamics and torie s rra int ai n ed h e t h e  F r e n c h  c i v i l
his ii. ~J in , spans i va riet Y of the and defense m i n i s t r i e s .  The ~ra~ o~ re
ilove p t ions. He is one of four full- 1 ’ I ~~’~ e ’ j~~ ~~ 1: ~~~~~~~~~~~~ :ae e
int o t a~ ul tv memb e rs. There are about Z~ s ~ .je’r .~~’ 1. ‘ ‘~~‘I ; ’ 1 G ~~r ( I I ’ I ~~~)

1000 lr’ ,t ur ~~is , visitors , and adjunct i s  ont ~ o f ove r  o r u - h r i n d r e d  l a b o r a t o r i e s
l i o l u s s o r s  f i r  u n i v e r s i t  i t ’ s  a n t i  i f l I u s  n a n a g e d  by t h e  Sat i o n a l  C e n t e r  f o r

who give i torn a single 1~ r t ure t Sc i rr t i f i c Re’ car I [\k’) which , in
an a 1 mos t  f u l  I — l i d  o I courses. Thus , t rn . is i maj or •i g e rcv of t e Mini ct  i v
s~ u i~ r r t s  c n  have in ~ 

j~ c’arfG cri r ric - of I J i c i t  ion (see 1)\RI ri a r t s  R — l 0 — ~~5
ul un . li e advantages of such a syste’ and R- ll- 5). The close coupling of
art th a t the he st riua i i lied lectur e rs lIMS I ~ i th t he nea r Pv  a c i ) e m i  c ac t  i v i  -

can he called upon to teach a given t i e s  is further indicated by the p ro-
sub te ct and stud en ts have ,i much b r oader fessiona l rank of i t s  direct or . I,.

r u t act with industry and uni ver~ i tie ’s . Med i ird , who is r.lso Ph: i rnran of the
The drawback is that a sense of unity A d m i n i s t r a t i v e  Board of ~.FR\
mi ght be lost when various aspects of (155 30..’.’t’ )
;i g iven subject are presente d by di f- 1 I’ISI is s t i l l e d  h~ a rel atively
feren? in d ividuals. Laboratory sessions s m a l l  group (less than SO , I would
ar c part of the curriculum and all are guess) of Phi l-level researchers r.’ho
run h> permanent s t u f f  members. Students ore divided i n t o  four sections accord-
are required to complete an engineering ing to their interests: Mechanics
project wh ich , although hypothetical , (Aero and Ilvd r ), Analog Methods ,
deals with situat ions which could be Computer Graphics , and I ly l  rid Computa-
encountered in practice. Darrozes also tion . My host at LIk’SI was the head
mentioned t iat a visiting professor of the Mechanics section , Dr. T. S.
posit ion is made available every year . Luu , who began his review by e,eplaining
In  t h e  pas t  few years , this position that the lab was orig inall y a center
has been f i l l e d  by US p r o f e s s o r s  on for  r e s e a r c h  s o l e l y  devoted to  analog
sabbatical, m e t h o d s .  These now constitute only

Al thoug h the training provided by a small part of t~ e program , as a re-
these  grandes ~coles  has been t e s t ed  s u i t  of the massive swing to di g ita l
over the years , sone critics point out methods that occurred , for LI9SI ,
thst  the  pr e s s u r e s  t h e  student undergoes around 1966.
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A t our ’ of the facilities is sort to the desi gn of op ti m a l propeller
o f an “Ups t a i r s , Downs tairs ” vi ew of shapes. In an effort to m i n i n i : e
tie  histor y of computational methods. ~ro p e ll er-ge n er a t e d noi se , an i ndirect
I n t h e  L I t i’ s !  b a s e m e n t  (o r , as  ‘lie l u r e  a ri cur It- t el at i on method is e,t j I i :ed in wh I ch
c a l l s  it , “the museum ”) can he found a linear decre a se in shed v o r t i c i t y ,
the fossils of some of the m o s t  d a b -  f r o m  r u t  t o  t i p ,  i s  sp e c i f i e d .  f h e

r i t e  a n a l o g  c u r ) e tcrs and s i m u l a t o r  z r ’ s u l t i n g  m i n i m i : a t i o n  of ca v i t a t i o n
r- vee consi ruc t -d , Mv means of the ( t O  cii i ci ~ r r l e r  ce o f nc r i~~~) !.s hi -on
e l e c t r o c o n d r i c t i v e  ,an alo v (tern-c ! the cerified It experiments for the ca~~
‘‘rheoel c’c tri ’- i i  i r e a l o g y ’ h~ ‘-lalava rd of un i form re p i r e - em flow , l i e  i, H’ISl
in h is -ro r eer ~~r apIr of l l~ Aug rir- t , l9~~( r — —  p r ric ~r a m ~ ar e  ro w b e i n g  r e f i n e d  t o  t ike
~~ ~r , of  ,v~z c c e / e c t r i  ‘:1  A r -a ’ f r - re j e t e  account ti- c non — i e r r if o r n fl - th a t
in her - - !:, re i~~ l’ .r ’ , - \PA R1 )o gr.aj riu 18 ) the err due ’ t o  bib a nd (eel e f f - c ! s  u p s t r e a m
l a b o r a t o r y  had It ~cloped , i re - g i n n i n g  c i  t h e  p r o p e l  1cr 1 lad e . The p r o h l e ~
i n 1931 , c a ; ’ a i r i  l i t  ies to m odel some p r e  s e n t r u  a major incre :i e in coreph s H e
r x t r t ’ ’ e t l v  c o n r l l e c ; i t ( d  s i t ua t i o n s ,  b e c a u s e  of  t i r e  e e r i s t u - : a d i n r ’ ’- s  t i a t
T h e- sc ’  i n c l u d e d  t h r e c — d i m e n s  i o r r a l  f l o w s  r e s u l t  f r o m  t h e  coup l i n g  c-f t i e  f l u t e s
re ed f l ea s w i t h  . i r~ ul a t ion and free stir— past c u t s  t re-am ea ppurt a. n a n c e s  w i t ii t i - i
l a c e s . The  i n v e n t  i ven e s s  of  t h e  L I ’ l ~r I  i n  t h e  r e g i o n  of  t o  0 t o !  i c r .
e n g i nee rs  w a s  everywhere e v i d c - r t  i n  i -he  pane l r u - i  u i  h a s  a l s o  he -n
h e i r  e f fo r t s  tu n r a t c h  t h e i r  l a b o r a t o r y  : e p l I i e ~t t o  t i r e an a lysis r I  are a - r i  ‘ne t
I ’ or e erdarv c o n d i t  i on s  t o  t i D . c  of t h e  r e a l  of  a i r c r a f t  a n d  w i n g  c o n f i g e i r a t i e n s ,
world. I lo er(li ipme flt a~tl’t’ ei rt’d to l e t  and , e~ i f  t o  c o m p l e t e t h e  s pe : t  n ell-I of
c i r e f u l i v  p r e s e r v e - i , line! I t o t  t h e  f e e l -  t r e n s p o r  t i p p l i c a t  ions , t h e  p r o c - ’ r e
l e g  t i a t  s e v e r a l  of t h e  ‘‘ o l d - t i m e r s ’’ i s  now b e i n g  used  t o  , i e r a i v ~~ - t i c -  f l o w
a t  L ‘- IS I w e e  c- s~~ u I sonrewh a t  nu t s t a Ic i C l a s t hi h— s ;ec ’e- d t r a I ris . In t 1 s c f for

a i r - i  t i c  c r u d e  b u t  t u a ~~t i l e  n t e t t i r r i - ~ h e a d e d  by P. M a r t - , 
• re :’ :e i H i h a e  s u c c e s s

tha t had g ee eel  w a y  t o  t I e nanosecond has been  o b tained in p re d ict in ) the
d o d  I c — p r e c i s i o n  w o r l d  of t i e  d i g e  t e a l p r e s s u r e  s c u r s i o n s  i m p o s e d  e e l - O r  St a -

m a c h i n e s .  These’  c o i l  d be f ou n d  on 1 h r  t i ona e hod I es I seed a s hew-i l it-red
-
~ 

f l o o r  o f  t h e  b u i l d i n g  in t h e  f o r n s t o u e r i s t s l  l o c a t e d  on t r a i n  p i ; i t  fo e- s
o - seve r e  1 small 1 ah o r a  t o e  y — type comput - dci r i n g  t i a i r e pa y a r e .  The ‘.e 1 oc it ii’s
v -is and ennum e r abl e t - e u c i e e , a l r  i c ed tape of ir e t r-rest are up to ~R0 ( ‘h r ( i i r r t
m a c h i n e s  for access to the n e u r i n  c o r u j r r e t c r  175 mp h )  a n d  f o r c e s  e f  U!) 1 100 ‘;

‘ t I C  Ci l o c a t e d  near by . alo u t ~3 l h  cee n he es~ e ct e d  o re  a
l i e u  a ri d h i s  c o w o r  h e r  d e s c r i b e - el an  I i r r a l r i c ; i l h - ’ d \  l o c a t u l 1. 2 m f r or .r t he

as so r t u c - I t of ccr ~ (uIet r — o r r - r i l e d  a n e i l y t -  t e r m . M o r e o v e r , t h e  c u r ; t o t  of f o r c e
a c , ! p r o g r a m s  tha t a r u jo - ere d to ire v e r y  lis, a~’ j r ) -  t h e  ‘ r a i n  i r e ,a I 1 ~~a 1 l y  - i - r e t

m ac it a t  t h t -  f o r e f r u r e t of r u - s e a r c h  in 50 5 ’ h e a t  t h e n  r e v cr s c  s to  :e f o r c e  of
f l r e id mech a n i c s ,  He has long been in - sm i l e r  ma n i t u d e  in the opposite di -

c-d y ed  i n  t in- - t e i d v  of er n st c- ic’ flows ru -c t ion: t i -  bystander is advi se d t o
r ough turf in c  c .a ~c cu es , and f o l l o w i n g  g r a b  some t i e  i n g  hc~ ide - hi s ‘ q c

his earl icr work en tie analysis of France is vi perously pursuing tire
v u t e  re-s wakes anti t u e  forces res cel t i n g  clevclopeeec’ nt of Id c l — s p e c  I t rains , and
therefrom , he has more recently turned s u c h  a system is scheduled for operation
[is u t  t r i i i  e o n  to the ca lc e el u it ion of between P un s J O e ’ l y on wi thin the nc - st
tr a nsonic c a - - c a d c  f l o w s .  T o g e t h e r  w i t !  five -ears . Prior to tl,is t ime , how-
Dr. G. (‘o u l m y , Lu c i  l a s  recently devel- ever , even more i m p o r t a n t  ques t i o n ~ must
oped a c o m b i n e d  c r n i f o r m a l  m a p p i n g -  he a n s w e r e d  c o n c e r r c i n c  t h e  f o r c e s  a c t  -

f i n i t e  d i f f e r e n c e  m t - i ioU for the pre d ic - ing upon rus s ing t r a i n s  C L f l r ’ tr u i ins in
tion of  such flows , arid compeerison s with tunnels. The pot en t i a l - f l o w  models
r-spe rim ent s performed elsewhere show currently used by L I ” I S I  ma not be ad-
good agreement se t h ~l iie li-number dis- cqueate to this Has h s i n c e  it is expected
t r i h u t i t e r  on shock location in a va- that vi scous effect s , p ar ticul a rl y mas-
r i et v of ca sril e blade confi gurations . sive air entrainment , way lead to a “ t r : g —
Results art equally encouraging within of-war ” between tie two bodies for the
the range of an~ les-of-attack available fluid sep arating them. In
one sidered: .5 . unsymmetrica l situations , the unbalanced

The section has also de~ elopeel an low pressures may lead te a disastrous
imp ressive capability for calculations affinity of one body for the other.
u s i n g  the  s o - c a l l e d  “pane l m e t h o d . ” The r e s e a r c h e r s  in Luu ’s group are
ih is has recently been applied to the not un familiar with vis cous flow prob-
prediction of flows least ship hull-fo rms lems , however , and a typ ical effort in
and propellers and , in particular , this regard is that of Coulmy who i s

362

- - ~~~~~~~~ ~~~~~~ -



ESN-30- 8

i n v est i g a t i n g  new techniques for the to a d e m o n s t r a t i o n  ( a l w a y s  m i n d - b o g g l i n g )
n u m e r i c a l  i n t e g r a t i o n  of the  N a v i e r -  of a computer  v o i c e - r e c o n s t i t u t e r .  The
Sto’es equa t ions . A “v i scous  panel dev ice  is m a r k e t e d  under  pa t en t  (as are
method”  is u t i l i z e d  in wh ich  she em- many of L I M S I ’ s i n v e n t i o n s )  and app eared
p loys  a d i s t r i b u t e d  vor tex  system w i t h  to be q u i t e  compact and ea sy to on e r a t e .
intensity specified at nodes in a t n -  It is noteworthy , I th ink , that machines
a n g u l a r  f i n i t e - d i f f e r e n c e  mesh.  For have not yet o’ercome the language dif-
two-dimensional incompressible flow , ficulties that continue to serve as
the vorticity transport equation is enormous harriers to free communications
discretized for the condition of linearly- between people of all nations. To test
v a r y i n g  v o r t i c i t y  between nodes. The the m a c h i n e s  I asked the operator to
method , in effect , draws upon the compu- enter “Good morning , hoa~ are )ou?”t a t i o n a l  a n a l o g ies suggested by non- The a p p r o p r i a t e  b u t t o n s  were pushed
zero values  for the d ivergence  of the  and out came gobb ledegook .  Not to be
ve 1oc~~t y  and tha t  of i t s  cur l  in corn- undone , the  o p e r a t o r  r e t u r n e d  to the
p r e s s i b l e  inv i sc id  f low and unsteady t e l e type  and entered  s o m e t h i n g  l i k e
incompressible flow , respectively. “Ghoud mooning , haou ft* yo0?” The corn -
The study is currently in the program- puter replied in impeccable American ,
ming stage , and Coulmy is apparently and even thoug h I de tected a note of
not yet in possession of results suit- insincerity in the electronic inquiry,
able for external distribution . I was tempted to reply , “Tres bien ,

The Computer Graphics section at inerci. Ft vous” (‘
~~
. H. Nurun)

LIM SI is headed by Dr. Jean-Marc Brun,
The Section is largely involved in the
utilization of tie computer for the
a n a l y s i s  of a r c h i t e c t u r a l  s t ruc tu res
from both mechanical and aesthetic points SHAPE TECh N I C A L  CFN TER
of view, By utilizing straight line —

segments , geomet r i c  shapes of ex t reme The SHAPE (Supreme Headqua r t e r s
c o m p l e x i t y  are f i r s t  drawn in tt.e usua l A l l ied Powers Europe) Technic a l Center
plane views familiar to the draftsman , is a ureit under NATO whose mission is
W ith the pertinent intersections and to provide scientific and technical
d istances digested by the computer , advice to SIIAPI as well as to NATO na-
progr ammed routines are used to view tions requesting such assistance. The
the ent ire objects from any desired Center (SIC) also undertakes research
perspec tive. Design changes are easily and develonment project~ and operational
incorpora ted  and t h e i r  v i sua l  e f f e c t s  t e s t s  concerned with offensive and de-
are more-or-less instantly apparent. fensive matters pertaining to Allied
The system has been used for industrial Command F.urop’e (ACE). Since lQ6~ it
sit e layout and for town planning , as has occupied n. spacious buil d ing in
well as for the design of small mechan- The Hague , The Ne ther lands , next to
i ca l  gadgets  of pa tho log ica l  contour,  the  P h y s i c s  l a b o r a t o ry  of the  N e t h e r -
A most fascinating aspect of the work lands Research Organiz ation.
is the use of photomontage methods to The current Director of SIC is
estimat e- the environmental effect of Dr. J.S. Burgess , who is due to return
the place ment of structures in proposed to the US soon and will be renlaced
sites. To illustrate the method , Brun by another US scientist. The technical
and his group have “computerized” the functions of SIC are grouped into four
Notre Dame Cathedral and have overlayed divisions ; namely, communications ; math-
it on a number of areas--th e effect ematics and conputer; operations r-
is dramatic, On the practical side , search; and command , contro l and sys-
for example , a radar tower was “placed” tems. Each division is further divided
on its proposed site near a small French Into three to five branches. There
town on the banks of the Seine. The are about 360 peonle at SIC. Roughly
environ m ental clash was obvious and one-third of the total are scientific
the proposal was scrapped--Brun says and technice l personnel. The annua l
he Is still not on the best of terms budget is around 25 million Dutch
with the profit-minded mayor of the gui lders , which is about 10 million
town. US dollars.

The labs at LIMS I appeared to be I visited SIC recently when I was
well stocked with the latest computing attending a technical meeting sponsore d
equipm en t and the know-how to go with by the Avionics Panel o~ A~ARI) (Adv isory
it. The hybrid computing section was Group for Aeros pace Research and Ilevel-
no exception , and here I was treated opment). The visit was arranged by
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h t i r r e s s  wh om I f i r s t  k n e w  when he was a n d  c o u n t e r - c o r r n t e r - n e a - u i r r s .
Chi ef Scientist i t  the \ir Force Rom e For int ra n e t fre pieney p l a n n i n g
\i r Pevel pm ent C e n t e r  ( R \ f l C )  . Because it is necessar y to measure i c c t i r a t e l v
of the l i m i t e d  time available , my visit the s v s t - - ~ p e r f o r n a n ce  as well a s t he
w a s  confined to the Com ni irrication s Di- amount of si gn al suppr o ssion and inter-
vision and t i R a d a r  B r a n c h  of the Corn- rno dti lat ion noi~ e pi n’luced in a t ran-
r in d , fon t rol and Sy- - t  ems Division. sp ott ier which is access i by nun lerrtrs

The  Chief of th r : C o m m u n i c a t i o n s  c : i r r j e 1 ~~. l u t h  l a h o r a t i v - s i m i i l a ’  i on
D i v i s i o n  is Pr. A .\ . I n c e .  Born in m d  c o m p u t e r - s i m u l ; m t i o n  r’: t 11 ! s  a r e
i t i r k e ’ , I nce r e c e i  y e !  t h e  BSc d e i :r e e  u s e ! a t  SIC . ln c e  sh o w ! mc- STC ’ s l a b -
f r o m  h i l n i  V e i S  i t v  of B i r m i n g h a m I l k )  o r i  t o r y  S \T~ ( ’ 1  s i  m t i l a ~ or . I t  i s art

the Ph D deg ree  f r o m  t l -  u n i v e r s i t y  i m p r e s s i v e  l o o k i n g  s e t - t i p .  The s imu-
of C a mb r i d g e  ( U K ) .  He is a friendl y l i t o t  c o n S i ~~t s  o f 1~-u r  b a s i c  pa r t s .
m d  dynamic person. He ha been wi tli The fi rst p a r t h ; i s  12 i n d e p e n d e n t  p a n e l s
STC s i n c e  196 1 and is very proud of simulating t !i - t r a n s n i t  c h a i n s  f the
t h e  accomplish ments of his Division . ground terminals; the se~-on 1 part is

‘1 t i e  o f t h e  e a r l i e r  c n t r i h u t i o n s  t h e  s:it - l l i t e  s i m u l a t o r ;  t h e  t h i r d  p a r t
o f Sic t~:is an a d a p t i v e  u t t - t e o r — h i i r s t  .c o n ~~i s t s  of t h e  F’! d e r o h i l a t i r  and  v o i c e —
s y s t e m w h i c h  made use of a u t o m a t i c  r e -  f r e q u e n c y  m u l  i t i l o x  c - ! i i i e ~~1 n t  ; and r h
q u e s t  ~~~ i i - ;  i t i e n  ( A R Q )  a n d  d i v e r -  f o u r t h  p a i r  contains t h e  v a r i ous rar a s u r i n g
s i t y  r e c e p t i o n  t o  p r o v i d e  i r e l i a b l e  e q u i ; ~~1 - n t  a n !  i o s t r i i i s n ’  s . The c o m p u t e r —
rid e f f i c i e n t  r a d i o  c h a n n e l .  SIC m i s o  s i m u ~ i t  r p r o g r a m  t o d u c e d  a t  SIC t a k e s
de~ i g ned a c rnp act and  t r a n s p o r t a b l e  a c c o u n t  of t h e  p o s i t i o n  of  t h e  s a t  ci -

i o n o s c ; i t t e r s y s t e m  p r o v i d i n g  f o u r  t e l e -  l i t e , t h e  fe ogra n hic i l l o c a t i n of the
g r a p h  c h a n n e l s  by e m p l o y t n i :  \PQ tech- terminals , the t r a n s m i t t i n g  powers ,
n i q u e s  and d i v e r s i t y .  In  1 9 f  Inc e  th I l i r e n n a  g a i n s , t h e  r: itdnm l o s s e s
and H . P  W i l l i a m s  s t i ~~ied t he a p p l i c a  a n d  t h e  v a r i a b l e  w e a t h e r  c~ r ? ion-i .

i o n  of d i g i t a l  t e c h n i q u e s  a n d  s t a t  i s -  ihe comp. t i t  iv e m e r i t s  o t~~i e - ~ ~\ i )’!
t i a I c o n c e p t  t o  I F  c o m m u n i c a t i o n .  sos t en s o  i t  ru t I c o n c e p t  s (cons t a n t  i i  ~ -

T he s t u dy  i n c l u l - d  c o n s i d e r a t i o n  of m i t t i n ~ p 0 1 0 0 ;  c o n s t r i t  s a t e l l i t e  power -
cround and sky waves , f a d i n g ,  i n !  n o i s e  s h a r i n g ;  and i l a p t i v o  ~: i t e l l i t ~ power-
! i st ~~i h i t I on .  s h a r i n g  h i v e  horn st i l e !  in  d e p t h  a t

In  t h e  s a t e l l i t e  c o m m u n i c a t i o n s  STC . T hey h a v e  sh o w n  t h a t  t~-e il mnt i r e
i r c a , SIC ;~ i r t i c i I i a t c d  in  p l a n n i n g  t h e  s a t & - 1 I ite p o o r — s h a r i n g  c o n t r o l  cot  c : !
~\ TO SAI ( °! P h a s e  I I  ~ v S t e c i  c o n s i s t  i n g  o f f e r —  s t i ! r s t a n t j a l  a ! v a n t : i ~~~s i n  c o m —

of t w o  X — b a n d  g e o — ~~v ri ! l r o l i~ s a t e l l i t e s  batin g enVi rt nnren t i I  d e g r ; i ! . i t  ions ,
and l~ gro und t e r m i n a l s  w h i c h  use 4~~~ft  espe c i a l l y  f o r  a n e t w rk of poi n t  -t -
a n t e n n a s  a nd inc 001 ed pa r a n i e r  r i c amp I i  — p i n  t l i n k s
f i e r ~~. The cur -rent Phase II so— ten \ t  t h e  R adar Branch of the Command ,
i s t o  he r ep l a c e d  by l a r g e r  a n !  m o r e  f o n t  r o l  and Sy st e m s  D i c i s i o n , I t a l k e d
adva nced Phase  i l l  s a t e l l i t e s  h a v i n g  w i t h  \ . t . k a m p s t r a , h e a d  o f t t e Branch ,
m u l t i p l e  c h a n n e l s  and  two a n t e n n a s - -  iii ! w i t h  D r .  .J . P a h i c  a nd \ . .! . P o e l m i r .
:m n a r r o ~~-he am a n t e n n a  i l l u m i n a t i n g  t h e  One o 1 th e r e c e n t  a c c o m p l i s h m e n t s  of
SA1 () Eu r o p e a n  are :,  and  a w i d e - b e a m  t h i s  B r a n c h  w a - i  t h e  f o r m u l a t  ion of a
one c o v e r i n g  a l a r g e  p a r t  of t h e  ~ \T O non-supervised Ici rnin g algorithm which
ar e a  i n c l u d i n i ~ t h e  A t l a n t i c  Ocean .  has  t h e  a h i l i t i  to m a i n t a i n  a g i ven
The f i r s t  of t h e  twi new s a t e l l i t e s , c o n s t a n t  f a l s e - a l a r m  r a t e  w h e n  iri cor-
des i g n a t e d  l i t - A  was s u c c e s s f u l l y  pu t  po r a t e d  i n  an  a u t o m a t i c  r a d a r - d a t a
i n  o r b i t  by N ASA on 22 A p r i l  1976. extraction system in an unknown a n d
The Phase  I I I  SA TC ( )M S y s t e m  is to he c h an g ing  c l u t t e r  e n v i r o n m e n t .  Se v e r a l
an i n t e g r a l  p a r t  of t h e  n e t w o r k  known d i g i t a l  a re a - ’dT I ( r n o % i n g - t t r g e t  m d i -
as the  NATO Integrated Communications cator) prototypes implemented with the
S y s t e m (N I C S ) .  The N I C S  p l a n  i s  based b a s i c  a l g o r i t h m  have been d e s i g n e d ,
on an a u t o m a t i c a l l y  s w i t c h e d , common - b u i l t  and t e s t e d  at  SIC .
user  g r i d  n e t w o r k  o t i l i z i n g  e x i s t i n g  P a h i s  works  on t he  g e n e r a l  prob -
t r a n s m i s s i o n  m e d i a  wh i c h  include tropo- lems of target classification and iden-
s c a t t e r  l i n k s  and s a t e l l i t e  con un un ica -  tification. He thinks very highly of
t ions. STC ’s involvement encompassed a PhD dissertation entitled
des ign and construction of laboratory pheti~~tte n r lag ioal Theory o f R l rr Targeta
models of sat ellite s , computer simula - by Jean Richard Huynen at the Delft
tion of the complete system , orb it University of Technology (1970).
determ ination and predic ti on , frequency Poelman studies the use of adaptive
planning , propagation measurements , antenna polarizations for the improve-
and s t u d i e s  of e l ec tromagne t i c  counter- mont of the target-detection
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cap a b i l i t y  of a i i d i r  s s s t c - m  in  b o t h  by the Universit y , rr ;e :irch his speci a l—
n a t i r i l  i i i ! m a n — m a d e  i n t e r f e r e n c e  e n -  i :c !  in  t h e  p h y s i c s  o f  the a t i p h c - r c - .
v i l i e t i t S .  H i s  a n a l y t i c a l  r e s u l t s  T h e i r  re e a r c h  e f f o r t . c a r  he d i v i d e d
i nd i c i t  i t h a t  an opt imum adapt i v e  i n t o  t so  ma i n  s t  ream— : c l o u d  m l  c r o p h o s  -

‘ 1  i i  i i o n  c y s t  t m  c o u l d  r e s u l t  in  a ic  5 , an  a i ea pioneered by Soij la ce , and
1 !B i m p r o v e m e n t  i n  c l u t t e r  s u p p r e s s i o n  m o r e  r e c e n t ly , conv e c t i o n  in t h e a tmos-
f i r  c h a f f  and a 21 JR  i m p r o v e m e n t  in p h e r e  on v a r i o u s  s c a l  e~ . I T  i s l a t t e r
g r o i r i l —  c I t i t t e r  s u p p r e s s  i o n .  I xp er  m e n  - r e s e a r c h  c a n  he  s u b d i v i d e !  a n t  h e r  s ay
t.il v e r i f i s a t  i o n  of  the se p r e d i c t e d  r e —  by s o r i i d - r i n g  t h e  i r r o s p h e r  i v l a s e r  in
s ul  t s is b e i n g  p l a nn e d .  wit j e l i  i t Ii U s .  h i n d e r  t h i s  s i t u !  i v  is ion

ST(: ha~ a t ta I of  16 w e l l  — e q u i p p e d  one I i  n !  : I ) St rid i c c  of  a t  m ’ sp i i e  r i c
l i t , o r . i t o r i e s . I t s  main computer facil- f l o w s  i n  t h e  f i r s t f e w  t e n s  e l  m e t e r s
i tv is .i C )( ~~ l O O  co m p u t e r  w i t h  16 ab o v e  tb surf ace o~ t h e  g r o i n ’ or a body
re r n o t c - i s c e S terminals thro u ch i t its of water. In this connection the
t r l i d  ing . In  a Id it ion to the good p h v s  - l i e c t  r i c i  t (  ic France (ET)F) whi ch is
cal f i c i l i t  icc , 5 1 1  has  gene rous pay  i n t e r e s t e d  i n  t h e  cool ito: ari d evapora-

f t ax  — f i t  c ) , a l l  oS i flee , Ie;i i (‘ a n d  i n s  u r  - t ion rat c wh ch o c c u r  in  a or  i ~ i c a l
ari se p o l i c i e s . I t c a n  a f l e  ~f ( t (  a t t r a c t  p o n d s , s u p p o r t s  r e~~r a r c h  i n  a s r i i t l
c o r n - t n t  personnel. Since its miss ion c o a t - u  l a k e  i n  sh i c h  t h r e e  b i t y~ a n d
i s  t o m — n a t  j o n a h , i t  w o u l d  a p p e a r  t h a t  s e v e r a l  r n e t e o r o l o t, ic : i l i n s t r u r - n t s  h a t e
one of i t s  i m p o r t a n t  f u n c t i o n s  c o u l d  b e e n  p l a c e d . l t n f o r t t i n a t e l v , f o r  h i i : h
he r a k e  i m p a r t  i d  r e c o m m e n d i t  ions wind speeds , the s h a r p  e ! g - s  o f t h e
f o i  h a r d w a r e  s t a n d a r d  i :at ion. ‘ t t h e  c r a t e r  p r o d u c e  a d i  5 r r i ; t i on in I i L a t e r
p 0 - c - i t t , SI mil ar i :at i en  i :  l i s t  a f u n c —  a t m o s p h e r i c  b o u n d a r y  l a y e r .  2 )  The
t i o n  of S I C , i i  in I v f o r  non— t ~ h n  i c a l  sec n I a t  n o  b o r i c  r e- i on , es t e n ! i i i
re ,~~~n5. 1 i s , I believ e , is from the groiin h! up to a b o u t  I ~ , i s
i c : r r t . i i r l e .  !1 .K. Te n t )  q u i t u -  i m p o r t a n t  to h i i r a r  : m c t j y i t .

F i e l d  s t u d  i e s  i r e  b e i n ~ c: ir ii ed ~~~i 1  on
a p l a i n  of  a s m a l l  her o t t  t 1 1 e st en

u t T i o f  Cl e rmon  t — Fe r r ;i  n i . Do1ip I e r r a d a r
ENV I RDNM E NTAL w i I he t i c  ed , as we II a s con  vi  n in ii

SCIENC ES SOllil I iii~ me: - t r r e T r ( n t  s an ’ m c i  u i e i e n ’ s
oh ti  i ned by i n st r ume n  t c d  a I re r a f t  . two
of F r a n c e ’ s m o s t  s o p h i ~~t i c a t c d  D o p o l e r
r i !  :1 r no i t -i i t t  t o  he  come O p e r  i t i ona 1

\ l . I O S I ’ ! i l  Rib ‘ V I C T I O N  I ’  i l l  RMO N I t h i s  y e a r .  ~~) Stu d ies of convection
in t~ie so—called ‘free lt : i s t il t ,’’

The ‘‘l i h r i t c i r e  do f l v n r i q u e  et i.e ., in  t h e  r e g i o n  a b o v e  I k r , i r e  a l s o
i icr r ; h > si ljire do I ‘A t rlus l !r~~re ” is the under w a y . ihese dea l with t h e  d y n a m i c s
one center in !r ;m rtce t h at teaches ant’ a n d  t he  m i c r ! I l \  si c-s f u i d  in t i l l
i — act i ccl y l i i i  ~-ei in ftc! s~ studies clouds . Su ch  St  i i i  es are es ‘ emely corn —
wh i 1 f t  I I m t  t h e  class of physical p lox: To u n de  i stand , meas it ro irs model
and synoptic meteorology. It is locat es a sing le c ’oud conies close in complexity
i t  t i r e  U n i v e r s i t y  of C l e r m o n t — F e r r a n ~~, to t h e  pr i r lem of mod el in i: t he - enera l
in a town in a mountainous reg ion in circulation of the a t n r - p !lr- re. lho~ eCentral France. studies on cloud dynamics should e m -

Prof. R.G. Sr,~ilage is the Di r ctor tual lo pro~ Us b e t  t or param e- t r i z i t  ion
of this l .aborate rv which includes about of clouds and their m icr~~ih y sic s in
‘5 people , ten of whom are supported some of the large-scale general ciic u -
by and a re  a f f i l i a t e d  w i t h  the Univer- lat ion models and in operationa l models
S i t s , while about three or four are paid used in w - i t h e r  forecasting.
by t b  C e n t r e  N at iona l de Ia Recherche The bulk of the laboratory ’s sup -
Sc l e n t  i f i q iu  ( C N l r S )  , t i e  Frenc h NSF . port comes f r o m  c o n t r a c t s  s i n c e  t h e
U n l i k e -  S! f u n d i n g  i n  t h e  US , the latter U n i v e r s i t y  c o n t r i b u t e s  o n l y  a b o u t  ~~%

are t reoted as civ i l  service posi tions . of t h e  r e s e a r c h  e x p e n d i t u r c  (a l  t h o u g h
The !om! r :iro ry, founded  in  1966 , i s a i t  pays for sorie of the salaries) a n d
w~ t n u-s s to France ’s rer r l i ?a t ion of the the ( N R S  supports only 15- 2 0 % .  The
i i: pe )rtance of research in f i e l d s  c o n -  v a r i o u s  a g e n c i e s  t h a t  c o n t r a c t w i t h  t h i s
ii uc t eI with the geophysical sciences Laboratory are the ETIF , the “Centre
and the need for ex .pansion of this re- National d’Etudes Spatiales ” (st udy of
search. Althoug h the Laboratory evolved the formation of frost e n  m e t e o r o l o g i c a l
around a Chair which dealt with internal balloons flying at hi gh alt itudes ~~; tie
and external geophys ic s , both of which “t)~ 1~ gat ion C~ n~ rale if la R e ’c h e r c i i e
a r e  found in course c u r r i c u l a  o f f e r e d  S c i e n t i f i q u e  et T e c h n i que ” ( I t ( h 5 T ) ;
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in ~l i : r i c u l t t r . d  concerns . So ’ilt ~, e corn— m t  i v e , t he N e u t r o n  Sc a t t  r i n g  I a b o r : i t o r y
pl :m i rrcd that , it t h i s  time , t i r e -s ha ve  at the \tomic i~ e- :m p lr i ’ : R e s e a r u h  F s t ; i h l i s h —
t o t u r ’ c lown o t i t r a c t s  f o r  t I  cy a r e  t i n -  1 l r O t  in  A l d e r m a s t o n , F n g l : m n d . t h e  i n —
de r t m i f o ! ;  c. ., a field i x p e - r i ’ r t t  i l i v i h r i i l s  in charge of the neutron dif-
of a f ew d a y s  r i l a t  i o n  g e n e r ; m e es d ;m t :m f r ; m c t  i o n  f a d  I i  ~v are it r . l’ .\!. Gunnersen
t ! ra t  t a k e s  c - i r s  t i  pr oce s s and u n d e r —  i f i r ’ Dr . R.  J . R .  \ j j  11 c r .  Of i r t i c i l i r
~- t : i ri ’ . S n u ] : m c e  wa nts to S l i t  i i , i v  fr re , i n t - r e ~~t here is the- fact t ! ,  i t  t h y
w e a t h e r — m o t h  f i c i t  i o n  e x p e r i m e n t s , a l  - ii i r e  h e g : n s  . m  p r o g r : m r - i  on a r s p l  l e d  S \ S 5 .
t h o u g h he i s  q r i  i t e  w i l l  i ng  I s  s I p and  i b i s , o f  c o u r ~~e , i s  a s ’ re a l l v  n ew , t h e
discuss t r e vari ou s re-se arch ispe ts w o r k e r s  a t  l ’ i i t  and IsI’ra , for cx il-h R .
wi’h ti e r  s c i e r r t i t s  who ii i t: h t he more h a v i n g  begun a program as well. c h t
i n v o l v e - ! in  t h e  p r a c~~i c i l  s i h e  of w e a t h e r  i s  i n t e r e - s t i t h :  h o s e s e r , i - s  t h e  d e s i r e
mod i i  i c ; t i o n .  \ j o i n t  I s r e r a m  is c u r -  t i n  t h e -  i t - l i e !  w o r k  i n  a b i g
r e t  Iv iii ! c i i i ’  w i  r I t h e  I - i  er :m 1 5~ i ss in ’ , i n  f i  t • v i  r t i i i  I I  v , t o led i c i ‘ e
I n - c  t it  ‘ i t  e of e no I t a g .  o f  :I ir  i ch , sw ii — t I e r u  ict ’r i l l s ’  r u m e n t  i 100 t o  t h i s
z e r l  i r i s !  : S t i l -  h a i l . p i n -p o s e .  I s h o i l  ! I l k  t o  r e  r t

I b i s  g r s s a j e  h i s  t I  t o i l s  a n d  t h e  b r i e f l y  on ;m r e c e n t  v i s i t  ‘ \ l c ! c r t r a 5 t a n ,
t u s s — i t - s  t o  pro I:is ’e i n t e r e s t  i r r ~ r e s e a r c h  s i n ’ p e i h i s , S convey rh sense of
i n  t i e  l o is  d e s c r i h ec !  , t i s i v e .  I n  t h e  o x c i t  - n t  w h i c h  i s  m t s i t  s i ~~ it  t h i s

i s t  t e n y e a r —  t h e ’ en~L n c v  has  b e e n  L~ b o r : i t o r ’ y .
t o  s h y  i sa  f r o m  i i i  I r i o l i — ! r — l a n i : i i g c  The S_ e l i  i i i  \ ! H  r a c ~~or  i s  b e i n g
t e c h n i c a l  t a u r u s  i n J  t o  i1 1 5 1  i~~l i i n  use ! i s  t h e  n i - u t  r e ’  s o u r c e .  The

he F r e n c h  . Th i s t i s I  -ri cy seems o be i ;  of t i I i  g li t - sat  er  poo l  ‘ V pe  , ;; i ng
f a d i n g  i ’ , , and one s h o u l d  e x p e c t  t o  e n r i c h e d  u r a n i u m  fue l are! a h e r - h i l l
r i t e m o r e  o~ h e i r  r e s e a r c h  i n  p r i n ’  ~t1 r e d - s t a r . W i t h i a  t 1 c t i r e r r m l  col o n
tlr c- r i : i i s h  i~ie- t c-oro1 o g i il l i t r i r r i r e . t u na flu x is  l f l  n / m m ~’/ c c c .  l ire r ’ e a o r
( \ . l .  d i r ~~i I o r i i is e - j urpp e d w i t 1  a c o l d  s ,u r c -~ 

( 2 )  R I
n e a r  t O  t h e  r e a c t o r  c o r e .  Thts , s t
c o u r s e , i s  i m p o r t a n t  f o r  S \ \ s  due t~~

need  t o  a c h i e v e  a h i g h  i n t s - r s i t v
o f  I o r t — w a v c l e i o t h  I l s - I l t r o n ; so i s  t o

MATERIALS i ’ o i d  d o u b l e — u t  i g g  s c a t t e r i n g .
SCIENCE J T h e - r e  a r e  a : r r i -  o f  h a e ; i - i  t i-c’ s

f r Ii ffraction experiments w ith i t  t ad-
a n t  m o n o c h r o m ~t ’ o rs  and s p e c t r o m e t e r s .

\ t  P t ! !  P (’J~~ t ’.1I- \ \( lI \II T I 1 1\ 1 1 t H  \ (IID how e xci I s i l l  discus-~ i s u s , SS,\S  i- u
-~~~ - 

the r c a - n t  app lied t :ick being t a k e n  by
T I ~ s c a ’’ e r i r l g of ’ x-r ay an ! neu- \lderma ston.

‘r o n c  i t  s m a l l  a n g l e s  f rom th e m a i n  b e a m  F i r — t , a b r i e f  s a r I  on \ \ 5  re l a -
has  f r  a r i t a - n cr of c : i r s  bN -n a u s e f u l  t i v e  t o  i t s  use  i n  s t u d y i n :  i m p e r f e ~” io ns
m n d  c y s t - t i m e s  c x c i ’  i n g  p r a c ’ i c c  in  ‘ l i e -  in c r y s t i l s .  N o n — d e s t r u c t  i v e -  e v a l u a t i o n
l a s  i c p h v s  i c t  I a n d  l i f e  s c i e n c e s . The i s  g e n e ra  I l u ’  used  to  de t  ec t  a n t i  t o  c h a r -
t e c h n i -j i i e  h ; !  a t r e a t  O~~~ ;is t on p r c ’c i~) —  oc t e t  :e i r i i e r f e s  l i o n s  ove r  a c i d ~ r i n g e
H a ’ h e n  stu di e s i i i  h o t e l  1 a n d  aged or ’ s i z e  m i i i  t \ ~ c .  th e  modification r e f
l i l t  a l l  ‘s . i n  p o l y r e r  r e s e ’ : m r h a n d  t I e  p e r f e c t  l a t t  i c e  due  t the p r e s e n c e
i n  t h e  u t  crud f i a t  inn of s p e c i f i c  surfaces of i l l e r f  O c t  i o n s  has also been d e t e c t e d
i n  c e r t a i n  l i t e r  i : m l s . ~~~i I~ work , of by S \ \ S . The  i m p e r f e ct i o n s  in  q u e s t i o n
cour— e , T m -  i --en c a r r i e !  , i i t  on l i u l u u : i c a l  C a r l  he  V o i d s , cra ck s , in terfaces b etween
m o l e s i i l es , su re h i  i i  m o l e c u l a r  we I s:ht S phi - se c , or 0 l O s  phase. he r e - s u i t  i s

ri ’ l : m r i e  sp;tc i n s  are j d c ’ i I  f o r  s t ud t) ’ . i t  t h e  i g i : l y  r e s e - I r r i  and  p e n - - I  rut ing
a’ s m a l l  — a n g l e s .  i~ - n t  ‘ i n  b e . m r r  l s ec e i : e I i i  i~l e -ne d  i s  i t

of c u r s e , ha ve  h e l l  t h ~ Pas ses  t h r o r i h site! t n  i m p e r f e c t  sp e c  i —
m a i n  r a d i s i t  so f a n  t i i i se s t ~ i i e - — — t ha t  m cii . Ti me d e t a i l s  of t h e  b r o a d e n i n g  ar e
is  ci ii ’ i l  r e c e n t l y ,  whe n t i r e  I n s t i t r i t  a f i i ~ i t i m  o f t h e  s se and size of t h e
Von l . a u e — I . a r r  s i n  w ; t s  u u n d e d  at  C i e n o b l e , j m l t e r f c-t iof i  i n  p u - - s t  i o n . The d i f f e r —

r i n s e , ant ! th e Ke rr il r- ss hu u~y- :i r t 1 a g e  c u t  i : m l s c a t t e r i n g  c r o s s  ~c c t  i o n  ( i n
( K i b )  went i n t o  ol e - r a t  i o n  m t  - 11.1 i c l i , n e i m t r n s c i t  t e r i n g  I ; i r i g u a g e )  i s  p ro po r -
We s t  1 e r r  i n ~ . W i t h  I I  m s t i i , I i . b i ’i en t  t i o n a ]  t o  t h e  s q u a r e  of the  F o u r i e r
of t h e s e  I n s t  i t u t e s , sm a l 1 - - mn ~~le  I t  r o l l  t r a n s f o r m  of t h e  shape  of t h e  im p e r f e c -
‘st- ti t t e r i n g  S A N S )  ~i t e r e d  t h e  scene .  t i o n .  The ideal approach would hu to
T he w o r k  a t  these  t~~- I a b o i a t o r i e s  was e x t i a c t  t h e  r e a l  shape  of t h e  imperfec-
di scus sed in t w o  p r e~~~OuS r e - I r t s  t i o n  by performing the inverse trans-
( E SN 3 0 - 1 : 36  and l S N  3 0 - 2 :7 ) .  More f o r m a t i o n ,  Th is  d i f f i c u l t  p r o c e d u r e
r t -  u - n i t l y a n o t h e r  l m I o i i t o r i  h i s  beco r e Is e m n c e r t a  in , at  bes t , di r e t t h e

_ _ _ _ _ _  _ _ _ _ _ _ _ _  - -
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l i m i t e d  i r r g i i l a r  n - i r l ~~e o f  t I n ’  ~m v ; i i 1 u h h e  l i m i t a t i o n s  o f  -~‘tNS a re ; i t s p n - e c - i m t ’ - ! , a
e s p e r i m r - n t ; m l  d a t a . W h a t  i s  l o i n -  in  nosi er of  t ’ - s’h n o l o g i c ; i l Iv r e l e u - u n t  cx—
p r a c t i c e  i s  t o  c o m p a r e  t h e  l a t i  o b t a i n i - if p e r i m - i i t s  come to  m i n d . Sonc-  e x a m p le - s
s i t  h i m o d e l  f rom a r : i y en ch ;mp e ( e . g .  , s i r e  ce s  t e l  he ‘- i i  11c r  I nc  I rile’ : 1 at c - c t  i o n
Gui nier o r Porod appr r x i r ni zmt i ons ) and  01 t h e -  n e t - r u i n ;  of h i p h — s t t e t i n h  ; u l u —
t h u - r i , hr a p r o c e s s  of l i t -  trapp i n g , mini m all os’s; --tud y of l i w i s t e s I  p r ’  i H i—
ap~r r s i s  i m a  t o  the ’  s h ap e  • t mt ion of c- ri ri nus p h i  s ec i n  r i , e  vie lii i

W i  t h ou t  ge i n ~ i n t o  f or t  b ier  de t i  i i  , of w e l d s  s t r I  i e-s of  I it i g i r t -  i n  t h I ck
i t  c a n  he -s - ii d t ! ; u t S~~’t 5  iii  p l a v i r i l -.I i e - - i r n c ’ n s ;  ‘ r  t ion of lrs ’i r ’s~ err em-

it i n c  r u - u is I t ic  I s- imp o r t a n t  r o l e  i i i  I rob  - I t  r i t t  I emen t  ; 1 e I c t  ion  of t r o s s  —

l er,i~ r e q u i r i n g  t h e  e y a l i i u t  i o n  sf s,-ery c o r r o s i o n  ( e s i i e n  r o d  i f  r e l a t e d  t o  I rs —

l a r g e  s c l t t e r l r l iu p a n t  i~~Ie s  (for example , d r o s r ’i e m h r i t t  l c s ’ r c - r r t ) ;  s t u d i e s  c - f
r s  a t - S  t h a n  s:e’’ I ’H)il A~ i n  c r i  t I s  r s i I r u t i o n — d a r r r r u i e- il r l l o v s  an t !  c e r a m i c s .

w h i c h  ha ve  u n i e - r t : t e n e  r i a s t  i c  ~~~~l ’ I M i l l e r  f e e l s  s t r o n g l y  t h a t  n : i g n r ’  i c
i o n  r i n d  i n  w h i c h  u l i r l ’  I s —  B r a g g  sea ’  I ‘ s t e e l s  ( o r  m u s t n ’ t i c p h a s e s  wi t i n

i n g  i s t  r r t  s ’  0 l e t - c o n e  i n u i  s i n e , and  ‘ ee -1  s)  c In  1 n fruit ful Is- s x a n r i ’i i - ! w i  ‘ h
l e t  t u r e c i r s i t  i r e  p a r t i c l e s ;  w h i c h  e a r n ’ ’ c;\~~~ Pnwde - r m e ’  i ! l u i r g v  I r r ’ i l m c ’ s  w h i c h
l e a  i t e c ted by s—r a e -  ( lire to t h e  s i m i -  su re  p r e p r i r n - i  ~ y l i s t j - s a - s t u ’  i c  ; e s ~~~n-
I , u r f t v  Of t h e  i t s i I c  s c a t t e r i n g  f , u  n : n s  c a n  have- m jcrt c’i i sfs n 5!ni ch e n  r e - s i rl’

O f  t he  e r i r i s ’ i t i ; e n t  a t o m  S l e c i a s I .  i n f r i l i r t i e .  ~ \NS , i t t  t~~ I t s  h itt h
Fo r t  5 ’ r m- ~ r c - , neu . r o l l s  - m r , g e - n e r ;u l l y  ; - i u e - t r a t  i n g  power , s h o r l  I he a Ttic t o
m i c r o  pe ‘ ‘ r a ’  i n g  than s —  raV~ , SI) t h e r e  I t  cc ’  isb it i s  e s s e n t  i , u l  I s , -  m l  c r - : - ’ r . i n c
i s  b -i s s f  r u p r o b l e m  w i t  hr I urge spec - i n  -- r i c h  hir I ~ s c -c i n - i o n - s
~~-n • h n t ’ e s s . T h i s  I i - — ’ i t e m  i s  e s p u — i , -t:iils i s ) !,- m i  ‘ h - r u ’  a r e  t ru -
c i I I  v i n p t  si r ’ t ~ r app  I jo t s ‘ - i l  i e s  - m e - r r u u s  , no ’ i i  s i lv ~~rt li i ’ I e p r i ch I c m  w i Ii

g e - l i t  i c e  t o  e q u i p m e s~’ f o r  u p p l i e d  ‘h e ’  u r p l i s ’ i t i u c l i  o f  -\PS ), this n o n —
(e rie’ r e q r i i r e  i e t ald s o u r c e , an d e - s t r i e - t i c - c- e v ; r l r r r t ! i o n  t e c h n i ) s i e  i s

e~ i 5 i i ’eJ  n e n i t r i e n  be am ‘uhe I w h i c ! i  i s , w ort h of c- er -v s e r i o u s  c o f l s i e l e r a t  i o n .
j r u e i ! r n ’ a l l v . cu r v e d  t m  m e - t a”  :u low ‘c ‘ r i u m v i r ; i t e  ‘I ’  F r r t , u ’e , b - r m s u n r v
r ’ - ~ 

f i l t e r ” t h e  l i r e - c r  w- ixek -n gt h n e - l i —  Hal h ac - e  s u p p l i e d  n t b ’  I C  f o n  i r -
t roni s g e t  ~l ef h e c ’ e .) , r in d c a r r i e d  :ioi - ri i n i t i a l  S u p p o r t  of r i I u n - C  t r- c l - nolog ic - _fl
I ’  t h e  Sp ec imen) , r o d  c o l l i m a t  i o n , ‘;\ ‘ .S p i o p . i r ; . \lde r rr i -rt on i s  t k:rt~
and zm l a r g e - , n i : — ! i o r r s i o n : u l n t - _ i t  On— tire- P l n i r r ~~e i s  w i l l .  W i ’ h  s t i l l  l i n u i t s - ’
se t - -; i t  i c e -  Ic cc’ - i . r e -  i l l  is t l ii ’s I t r , t h- a c l i s t  s- c’ ‘ he fa , li

I n  t h e  i t l RALI )  r e - o c t e t , 1 1 ) 1 1 1 1  hvel i’ u —  u t u i d e t e r m i n a t i o n  to proceed. lii
‘e n i s i~ t’d ‘ ogether w i t h  a r t ~ l n  i n g —  f u t u r e  w i l l  he i n t e r e - ’ t iog  i n d e - e i .

c s - I  i n f e r  m r - c h a n i c a l  ,nonur ,ch r uutsr;i t or  . (ii . b i e r - t i n )
I ! i  iiii r C n t  ~! e t ~ -~~t t a r  I s  Sm m i m i t i w i r e
Rb a pi I t t  i u -sna 1 c o i i ’ ; t e r  w i  t I  a m a t  r i  x
o f  1 2S x 12 - S  i-i t  r e - s  fia t i n g  m u  a r e . i  o f  S’i N C I H S i O T R I T h S \ ‘- D  0 1  n ) R ’ 1 u 1 l r i \ t ~ b . .
0 . 5 a . 

——_________________

The ~ l !c r - rn’m : i s t o n  r i r r i p  ( ir i s h e - u n  \ i J  m o s t  s — r a e  e v i ct- n ir n e nt l i s t s
I )  I n k  a’ c-r i d s  in supe r ;mllo) t u r b i n e  r o s I l y  s-ant is l :j~~lr i n l s - t i ~~ i t s , h i g h

H i l t ’ s . S i m i l a r  w o r k  h i r ~ i SiL t w i l y  h e u n na -  o l - n  i o n , goo u l , ! a t e - c t  m r s  e l ec t  i s r r i C S ,
done  h - c- fo re i n  I t ; i l v , h u t  t i r e -  g r o u p  r , o ’t r r  t w o r k , t i m e , r u n !  u t  d i i  l i ’ s’ i t t
h e r e  h e l  i eves t b :  r mo r e- e - x p l o r r m t  ‘ t v  i l l  c f  t i e s e  1 n i n g s . Well , t I , -r ,  ‘~I i i

wo rk  i s  needed on h 1 ; i d e s . ! h i e’v s i r e  he rs ii u r i w c - r - - a t  l e a s t  r r some of t I - c
c - x r i rn i n i n g  s , O i - ) s  f I R -  to  c r eep  of t Ir e i l l s  t h a t  P i l l  t h o s e  w l r , r  i r i , u l v z u -
i r l a u h c-s  : i i u i , h i v e t i n e  I t a l i , m n  w o r k e r s , m a t t e r  w i t h  r i l u i t i o n .  P r i m -  t b  sc i e n ce
w i s h  to  i - l o t  th e pos it ion of n m a x i r n u m  and t e c - h i i r t l r i g v  of a c c e l e r a t o r s  h a s  dc ’-
- e s i t t e r i n ,  t o  the p o s i t  i on  of eve r i t r i r m l V C l o r e - ci s e r i o u s  p r r r u o - ~a l S  to b u i l d
f a i l u r e . c h i l l e r i n t l  I)r . R. S’ s , r t  dedic at e  1 X — r ; i ”  s ’ i t l r c e - s . r h -  i l e m i s
( R e ’ i t h i n g  t I n i v e r s i  t y )  ar e  c i t r i c - u i  l i  !~~~ i - s t r a i g h t  f o r u . a i - ~1 , The s v n e ’h r o t r o n
f o r m i n e  a k e  i ’ c j ,  r i m e n t  a t  t i r e  I l l  r i c 5 e l e r a t e n e  e l - c t i n s t o  high en e rg ies
111 gb  Plsi x SANS t r i a l  I i t v  s i t  G r e n i t i r l e .  r ind w h e n  t h ey  r i n t I t - r ’ go s i e c e l e - r r m t i ’ ’ t t ,
T i n e - v  ir e  l o a d i n g  a stipera l b y — — a t  t e r n -  t h e - v  r u r N  s i f t ’  a ~~i d a  range sf wavcl ,- n i g t hs
per ruture ——and looking s i t  t h e -  SANS spee  of e l e ’ c t r o m a r  ic- I j c  r a d i u t  i o n — — f o r  ou r
t r a i-i n~~ r u !  W i t h  t h i s  a p p r o a c h  the y interest here--white s -i r i s , - - - . The i n -
hope t o  l et -s I t b -  very ear] ie st s t a g e - s t e n s i  t i  i s  tremendous , so t h a t  one c a n
of void fo rmation associated w i t h  c r e e p .  “open  a w i n d o w ” i n  t h e  m a c h i n e  and out
I f  t h i s  t e c h n i i i r o -  i—u s hown I i ’  he f o r m - s i -  w i l l  p t - o r  a f i n e l y  c o l l i m a n s i  beam of
b l e , ti re ’ exp eriment w i l l  he redo--igned x-r u s , which has li t t l e ’ divergence--
for the Aldermaston reactor. mr ~d - ‘ I  i l l  a l a r g e  a m o u n t  of  i n t u - n s r t v

Once th i -  p o s s ibilities m d  the some 60 m f r o m  t b-v sou r c u ’ . Pu t ,
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to rn e t h i s  work . i r r t e r i - n  I t t t  t;t m ice - m e t h o d  w h i c h  r e s i s t  rec  ‘nou n s,- h o u r s  o f
t i c - u  o f c l e - c t r i r t i s  i s  n t  f l u  r e d , w h i c h  t ’ s r u r s u i i e !  I n  I r u t ) - , t er t i igra hu ’ c-f
in lm n r t  c r c - i t t - - i nr s-t ah i l i t  it-s in i n t e - n u —  s i n g l e ’  c r~- s t a I s  I- - a ti t r i e- — con - ’ uu - r i n c
~ jn c , To do t i e -  l ob  p r o p e r l y  re- ~~u i t r e s  r i f t , r e q u i r i n ~- c a r e f u l  r u b  i g n m - n i t  a n d
t he c o n - s t r i c t  i o n  of t ‘‘large x—r ; u l u l l s  e x p o s u r e ’ s  due  t e u  f l u  ~‘ c-rs l o w
t u he ’’ — — a  st e - c u r , - r r n g — — i u t o  w h i c h  t i c -  s c u t  ‘ c - r e e l  i n t e n s i t y .  i t s  i r i s  t i e  s c n ’ T u r o —
e l e c t r o n s  ar-c i r s i t i a l l y  p u l s e - cl . These  t i ’ u u n , on n i t -  o t h e r  b i n s ! , O ne I S  s i m p l e
e l e c t  r n - s  g i v e  r i s e ’  t o  i i’ d - r i ’  s t a b l e  t - m k r n g  a 1 , - i n n -  p h o t ’ r-1 I ii a nd  t h e  i n t e r :

i r e e  of  b r i g h — i n t & ’ n r s i t s  w h i t e - s— r oe s si t  es i r e  cnn -s i si r- r t I e .  T h u s , n e y
for sm - - ]ong us l i c e - t o  s i x  h o u r s ,  w e r e  , u h l e ’ t o  f o l l o ~ e ’ , i s i l v  tire-
I’ ‘ c u r t  i m l  o s e r s  of  t h i s  s o r t  of m a c h i n e  t n  r r i c r i n a l — t o — c s i t s ic p u ri st- r r i f l c i t i e i n
a r e  t H i s  boo k i n g  c i r e f u l l v  it S t ’ t t g s  i n  R a T i O , , .
r i n g  e x p e r i e n c e s  and  t e c h n i e ~ u t e - - s . G1:u :er and Rordes , wi ti 1.11 . ‘-l u n r c i ,

Th e r e -  a r e  p l a n s —  i f  s t  i n  t h e  t O  h a v u -  e ’ n  i f - i t I e i i -  s v r ,:h :~~ r n n  er o o —
b u n  I d  ru 1 : d i e t ed storage i i rr g - To t ‘~‘pe c- c e-r i m ont s to urs a 11—angle- sc ru t I c r  —

i - x ; u n ! u i n e  w h a t  t h e  e x p e r i e n c e  u n  - hc’enr i n g ,  an  s u r e - s i  w h i c h  - s I r i u s g r e . i t  p i e  m i s c
i n  Eur’’’ - ’ , I t i - s i c - l u ’ s! t a  tin- ( T a v e - n u l i s h  f o r  s s n c h r : u t r ’ o n s .  hI r e- u ’v n ch re t r u  n i is
I~~i h o i ; i t s r r v  ( C s m ’ r u ) e r i d g e l  t o  v i s i t  l ) i ’ . a ‘‘ n u i t u r n u l ’ ’  f o r  -t ie , i I l — a t s g l e  sc~’~~’ S l e g
\ • l ( ‘ I i : e r , r u n t  i n d i v i i r i r u l who b i a s  had b c - c - m u - s e  of  i t  h i g h i n t e - n s i t v  -nd  l ’ s w
t i n i n e - r au s  r ind  d i v e r s e -  e x p e r i e n c e s  w i t h  ! e - - u r r - d i v e r i ’ e n c o . ‘u l s o , h r ’clt 1 i i i c ~~i r

t n~ B r i t  i - - I s  s ync  fri e t  ron a t  Oa r e  l c u t  rx’ • p ol ri  r t i o n  m i d  i srnoo t lu a c- i ry i ng
( ; l a : e - r i s , in fact , moc’ing ti n s ri~~t rinri n wh i t i  rad i it ion s e - c t  rum o t ’f e i  c e r n  s i n
t -  n ° e C l r i r e t i s i e r t i  I i l : s i a t s ’ r y  an  O x f o r d , i n t e r e s t i r r ~ p o - s s i i ’ m l i t i e - s f r d ; i t . u
w h e r e  he  e ’x N  e’ t s  to  c u i f l t  i n e m e  i - e u i e r i r c h  sue ’ i l i m j s i t  i o n  a n d  , u n s n i l v s i s .  I n  t h e  j s r e
oil f e - t ’ i o e - l e c n r i c i t  ( h i s  f i r s t  b i t )  c n n  s t u ’ v , i n t l i n  sr i-r e’ rec c - ni t owder
and to  co n t r i b u t e -  t ’  t I e  d c v e l o p n i e n t  d i f f r a c t  ion  w - r ~ , t hese  s e r r k e r s  i r e -
of ~s- t i c i i r o t r n ni t e c h n t q u e s . He f e e ls  h o l d i n g S c - i t t ’  ~~~ i t r s l c  coni s t n t  n i r u d

n r e e r i g l v  that s t ’ e r ’ . ige  r i n 15 s ‘n r c e  ‘ T o  ! s ’ o k i n g  r ,t  t i e ’ 5 !  ~s t , s  e’rre r igv si’ - ,
s- s ly t e e  go and cited numeroc loin s I ’ ir rs osu n :u o t tlv r i~~e - i  c a l , n u l e u i c is  e s p e —
which have m d  are h o l i n g  one , I m t e  r ed  ci ~l l x  a d s ~ e t a ! u 1 e  t o  ss - n c h i - ‘r o n  w o r k ,
w i t h t he - - r i s l t i p l e — i n j e ’  l i o n  ~- s ’ i ie - b i r o t i - o n  cl ime’  t o  t h e  h i g h  m t - - s i - i t s , ’  a n - ’ siu r t u o t !

~ic v i c -es  , i . e . , poo r St  r i b  i i i  t s , va r i - i ng r i ite t ,ur’ r T r I c , i  t e d  i n  t e  ii ’— t t s — s i r  e l  eng t h di -s -

w , i v e ’Ie -r n u t } :  u t  t h i l i t s  (ru t r u g i v e n  a n g l e ) , t r t l e u i t i s n t i . T h u s , i t s- i u t :  u 1 i s r : , - r s i ve -
in! d i s t ru u i t  r e m o t e  c o n t r o l  b e i n g  c c —  a n i l v s i s  i s  - u n , i ’ u r r m l I ’ r rr v n c h r ’ : t r o n s .
i H i O l  u I u c ~ t - ’ n ! -  von ’ s t r i ng  r a c l i n i t i o n  I n  l I t - e X t C F t s s s t t t S  t i r u l e - r t a k e  a i t

l i c k  g r e  r i n d  for mull m p l e - i n i e - e t  ion flare- rshur s’ , 5 — t t e’’c e l - - c t  n o n n u a r r  s r - e d
s u e - f t  m o e - s • to o u t  -u ~ n svn , c ~n - n t r r  I u d i  i t ion l,a~~i ng

‘rho Rn n i s h  a C t  r i b  l y  f e e l  so s t r u ng l y  a s p e c t r u m  w h i c h  e’ - ‘ ends  I I om 0_ I  A
i r s  f u s s e r  of ‘h e  s I r  i n -  rin s t lr r i t t i n -  t h i ’ i u i g l :  t i e ’ i r a f i u i e j  n - c’ , ion. T b5
synch r o tro n f-ic i ]  i t s  u t  l ) a r e s f e u r y  w i l l  c o l l i m a t e d  !‘eauI ll i s  c u i i i n r n c d  t ’~’ a con e
a l o s e  ne x ’  ~‘ ! r r  f o r  a p e r i o d  of some h a v i n g  - i h a l  f - a n g le  b et  w e s~n r 1 . 11 and 0.1
‘h r ee — - a r - s  t - :  ic- I- n i t  t I r e - - 1 ( 11 t r a c t  ion  m i’ i cl , Time ’  c i r e u l a t  i i i : c u r - t a r n  j s
s - I  a s l u u r a g e ’  r i t r g  d e l i c a t e - 5! I s  t ir e- g e n —  2O ,~ r s i \ , y i e l d i n g 109 s l i ’ - t : u ’ - / s e - C a t
e m i t  i on  r u n t , !  ro s e of s— r o e s .  Glazer i s  I ‘u s s c e l e n g t t s .
r a t h i r  r d i - ~ m i r i n u n i n r l e d  t h r i t the fla r e - s h t i r v  The- re- a re  s e v t - r r i l s v n , c h r s ’ t i o n  u n i t s

‘ 515 T s r :  I ron w i l l  he c l o s e d  cla ~~n i for c’s’ n t : N I ~ ’\ (I) r ire u—hs i r v , 11k ) ,  fliT s- i
so lo n g ,  li e s oil d h ive pre f o r  r e- si air — ( l l ;u i i i h u r g  , it . i e r m a n y  , O P I  \R St s i n  i t  rI
‘ s t h e r  s i t e  fo r  t s r r u — t r r r c t  ion  of t I e -  new US)  m i t T , m i t r e  r e c e n t l y ,  th~- i ’ r e n t e h  bi r ivc ’
- - t o r a u t e- r i n g .  M u - i r t w ) r i l c , t h e  f i e l d  b u i l t  a - b r a c e  r u t r g  a t  Or s a c  (but ire ’
i s  e v o l v i n g  r a p i d l y ,  and  C l a z er  f e e l s  a~r , u i n  e r i t  A~’ l i m i t ~d t u e  s av e - I e m i g t  I : -  o n l y

h i t  Br i t s m i n  w i l l  be - l e f t  out  in the a i r  sr i  e- ‘m \

co l d  w h i l e  o t h e r - s  s k i m  o f f  t h e  c r u - , i t nu . ‘c la rge  n u n i h e r  of e x p e r i m e n t s  a re
T h i s  f e e l i n g  is o ld  s t u f f  to  A m e r i c a n  c u r r e n t l y  u n d e r w a y  i n  or ,  I r e  a n d  i n
s c i e n t i s t s  i n  a num b er  t i  f i e l d s - - s e t  t h e  US on b iop irs ,- --- i c s  and the p h y s i c a l
I was a b l e  to console him, sciences . There a r e  e x c i t i n g  p o s u i b i l ’

Some interesting work of Glazer ’s , it ic- -i that crop up when one is g i ven
done w i t h  J. Bordes and II . Hansen , is the opportunity to get hold of s’uch
on x - r a y  t opography  u s i n g  s y n c h r o t r o n  hi gh , w e l l - c o l l i m a t e d  x - r a y  j n t e n s i t ’t
r a d i a t i o n .  They w e r e  a c t r i s m i l y  after But , while the ru sh i s  on , i t  should
phase  t r a n s i t i on s  in BaTiO ~ s i n g l e  he no t ed t i t u t  Gl rm zer and ft t ~ co-w orkers
c r y - - t a l c , and , using a modified Guin ler - warn the neoph ytes that i t  i s  no s i m p l e
T e n n e v i n  t e c h n i q u e  i n v o l v i n g  p o l y c h r o -  m a t t e r  to move an e x p e r i m e n t  f r o m  an
m n a t i c  x-rays , they reduced to minutes x-ray lab to a s y n c h r o t r o n .  New
the usua l complex s-ray topographic possibilities and condition s arise
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w h i c h  m u s t  be t a k e n  i t e  c o n s i d e r a t i o n .  r e p r e s e n t a t i v e - -i f r o m  i - i l l :  i n i s l u i x t r i u l
Th i s  m s .m gro w - i ng f i  o l d  w h i c h  w i l l  m ove m m c l  at ademi c inst i t - i ’ I ~~~~ , m r s - i  f ’ s - u  t i n e
e c r u  rap i d l y  i n t h e  n e x t  few y e a r s .  “s , i t ~ - at ics and en g ineerin g sides of
I t  w e - u i i d  he n ice  i f  t h e  US c o u l d  p i n e  t h e  s u b j e c t . N o f s r r n - n i l t o p i c  i l  u l l V l  -

mn aCt i c - c r o l e .  ( I i . H e r m a n )  s i  onu s w e r e  p r o n  i d e - I , so si r , , s u c h  e l f - e m t
f e - r e  i s  n e c e s s a r i ly  m p p r u : x i n r ’ e- . - n ,
r e r u r : h r l c  ; r e r i (  i n g , s- i ’ l l  o%’ e r h a l f  of ‘he
some Ye p i p e r - s  w e r e  d e s , ot e - e !  to I l i e  SO-

MATHEMATICAL l u t  i n n , in  sor e f o r m  or u n i t  h e r , ol~ ‘ h e
SCIEI%ICES N n i v i e r — ’-- t s ~~ ’-s e s ~~u i l  i o n s  g o t  u - r n  i n g  c i s —

co u s l’ l o w 1i s i s t  h o d i t - - t . W i t h i n  t h i s
g roup t - r e  w e - r e  s e v e r a l  e ’t S of ~sr i pn r s

I~ I i  ‘I ’ ll  IN1  g s ’  I !  )NAI i un’ ,F iPITNCF ON c o n c e r n i n g  s t e - n u d e  in s T u n t  , I c u t s - p r e s s  i

~1t~TrkT~xv ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ b l e  u r i s !  i n c o m p r e s s i b l e  f l o w - . T he so-
—- h i t  i o n s , in mo-c t c a s e - i , w e r e  c i r n ’ i n - :i

The is~~~~t i  a t J n i  c e -  r —  i t  v of T e c h n o l  og out by a f i n  i e u l l  f l e  n - - n  CC I - -  On iu ~ -i- -

hs i s a n ew c s u n t - p r i - ~ of  such  a t ,  h i t u - n ’ t u r a l  s u i t e - n  ~‘er ~ c l e - v e - i - l y  i t - s l e l e m e n t -  i i n  t e r n -
m t  r i  glu e i n , !  na ’  rm r a l  he- u s i t  t i n i t  e ’s I di scret i :n m i o n  scb  ern i e- s , r u i n ’ -  n i c - i l
i s  d i f i t c u l t  t u  re - f r i i n  I n s  n -s a n n  e I  f s n n t  p r ’ o 5 e d u r e s , c o o ru i i i r t u —  t r r m n s l  - ‘ m - — r a t i o n s ,
t o  ls~

u n - n r u  ‘ I r e -se-  s, i r t  u e s  h e r e . Ito s h a l l  a n d  0 1’ - - -  c - u- -  - ‘ i t -  t j u r n  i i  t c t  i cs . Se~ —

c t  u c- I o u r  - e l v e s , however , , i t t s i  c o n f  i nut -  - r i  I p r e  5 r t  s t  i o n - i  ~t u ’ a i t  u s i  t i n b e s s  —

‘s i n r t - r : n i  r k  s to t h e  e q u a l  l v  i p t  c - n  - 1  ti : , g e n e r a l  c a se s  of m v i s c  i d f I u)s’ — , w i t !
h r t  b e - - s  a e s t f u t - t  ic a s p e c t s  or t h e  F i l t h  i i ,  , e i t  a i n — e n  l e a p e r - s  on u r a n - s u n i c  i t t  in-
In erna ti o t u a i Conference on ‘ u i u ’ n i - r i c a l  len a -s p r c e i i c ’ i ’ i c ’  s l o m r n a t i n g  t h i s  a r e a .
‘4e’hodsc in rl r i d  ) v n I , u r i c ’ - I [II 5 l t n he ld \ few- p r i p e ’ i’ c (fl e e t too re u n i s  1 w e r e  i e ’c o t c d
t!, er ( f r o m  ~ t ur n , - I 2 J u l y . ‘ftc’ I l n i —  a l m o s ’ e m s n  i r e l s -  t o  i r i s - s e n  m c r m l t e c h n i qu e s
y e t — i ’ s - ’ , w i ’ h  u c n i i r , c i n n  f o r  a b o u t  3000 w i t t rn ’ more  t h a n  u c m - c u i i  r e - ’ - r enc - -

i ‘ ‘it s , i s  los sited near t l i t -  c i t y  of  t o  I I u i  d n i r e - a han  i c - c  ; r u ins! r m l  sc e l  I si n l e o s i  —

U n s c h e d e  i n  n o r t h e a s t  h o ]  l a n d  a d i n i c e n t  C a t s - - o r - :  u~- rn i I5 l  h a v e  n o  he e m e u n t i on e5 ! in
t o ‘ I s - -  C e - r r n a n  l s e u r , l e ’ r . ( T h i s , i f  we o rde r to  i n cH  I , ’  t t i c s  such  a s  b r o —
may h, p e r m i t t e d  a s m n i , l e  d i v e r i s e n r , en: i n e e r i n g  f l o w —  r O t -  m i i i  I l i r s s s s i ’ h
is r’n i i n r l s - I s  t h e r e  sir e - only about 1000 pt a l s r e t i m r ct -s i l l s ) ,  i ’  e n n u I  m o n - i  i n : ! l e l t i c t  —

, : ‘ t t f s s - m s ing wh im ’ m u - - n  u m n d o u h t 5 - i l v  h i -  vpe  f l o s s , cosmic - ! i e t - e r ”, e f l m , -un ’ - - ‘ i- ’- r
one -  of - - c  m o s t  i t t  r a c t  i y e ’ s turdent en - interesting bitt SU i t s !  n y mn ‘ ‘ c r  ( f l u  i ,~
v l r u a n n ’ e o r s t in  i i i  r - ~-e — — t i n e v  ‘, t r n s ~ Ln s c h e d e  i c - n a r n i e m s ’s l i~~e t o  q’ e e  the Gr ee- ~is  too  r e m o t e  li tre  s i r  e- r~ t I ’ ’  m t  i o n  no S t o :  -- -e or  r — ‘‘ e-c ’e ret Tn in  lb  ue5’ -s ) -

is ” i n  ‘he  ‘- - t fsc- r~~a n i s . )  \ l w a v - s  of i s l e t - s t  a n -  m e -  s of
‘r he- b C T  I t  i s  now a h j r u~~r s : i ,u l c o n f e r -  rc- s ! r i ’ . in s compu ter c t - t n i g e  m e ’ i n ~~r e : s i r u g

i - r i c e , itt a -su ~~m i e s  ‘ha ’ b egan  i n  -up ee d , a n d  man: p a p e r s  showed p r -  i c e
N o s e —  u~ ’ i r s k  i n  1 9 t e 9  i t s ! i - s  s i e u n t i r r c 5 i  i n  t h i s  si r e- ru , P r  e f ~~ S. cl . R o b i n  (P o l ~’ —
t o  r ’ - t u r r ’n t o  R u s s i a  f i r  t I r e  n e x t  m e e t i n g  t e c h n i c  i n s t i t u t e  o f  \os~ Y o r k )  s l i s c r , m s s e , ’
i n  1 9 T ’8, Wit h  cons id erable support his in s esti ga t i u -u t r -s c-f -ua l~~r re ,is u s i a 5
f r i — s : u N I - ’ , ‘ - - ( T o n f e r e - r u c e  Sa c  -t~~ O f l S  o r Cu!  po l y n o m i a l  - p i no inn erpo lan ion t e Chlfl i -

he an i n t u ’ r - ’ i i t i o n a l  o r g a n i z i n g  c o m m i t  l i i ’  qu i t - - i  t ’  smp (ut o ’ m ite - t i  m l  g m  t i i c ’ t u t s
ci i i  re - - i  t i r t s  -: u- a r f e y  i r s ) f .  A . I .  van  w i t  t i n  c o r r l n t m t s m t i o n a l  meshes. T h e s e

Ii-  Voo ren of  ‘ h e ’ !ln 1 v e r s  1 ti of C r o n i n g e n  . m e t  is u n i s  r n - p r  c-s c -n t  v i  y j i l t  e r e c t  m u  a ]  -

I li e - I’roceed in gs i r e  t - u  be p u b  I i  shed  t e r  ni . i  t j y es  t : fin n i t ,  d i f f e r e n c e  me ’ hod
by fl p r i n : u - r  V e ’rl ni g as n m v o l u n u e  in  t h e  , i r r , ’ u ) f l e ’ r sc - c ,  i - i l  m i s - i t t ’ - i y , - s :  n m )  h i g h e r ’
series 1 1  lee ! ~~-‘ o~~~~~t- ,v - t o 8  i n i ’~s - 8 7  ~r , order ac ce in i c ) -  m m i i l o t , e r  t n ’ i m r r c a t  i o n
as s el si re h i g h l y  re  c t r e u n r e r e i i ’ r ! r i - - s ou rce  errors w i t h  c u b i c  s p l i n e s )  t I m  w i t i
, ‘ s a t t r i a l  f o r  i e - c ’ m u l i s t S  as w e l l  si - s  f i v e - p o i n t  d i f f e r e n c e s , ( h i  acc u r a c y
new e n t r r e —  i r i t r i  t h e  f i e l d .  ~ s u n y  L O \  w i t h  spi  inc nr l r p r o ” s i iltri t i o n s  i s  l e s s  sen-
m e u s t I ’ r S  w i l l  h e s i i s s n s i s , u ’ d , as we w er e , s i t i v e  t u e  m e r ~ir n o n u n i f o r m i t s , (c )
t~~ l e s u  m t  t h , u t  t h e -  p r i i r  I i c s u t ion Is i t ( i s  b o t m n d a  ry  cond m t i o n s  i n v o l  v i n g  der  I v r i t  i y es
t o he “ soo n. ”) a re more  e a s i l y  h a n d l e d , a nd (d l  c m l -

The S u e r ) e u i  tiit ’ ‘ i m i l ’ j ect was n i c e l y  c u l a t m o n  t i m e s  and c o m p u t e r  s t o r a g e  are
mat c hed t :  t i t -  s i z e  of t i e  C o n f e r e n c e  much l e s s .  As an example , R o b i n  cited
h i t i s  many e n t h i t i - s i n i c t i c  i n t e r a c t i o n s  a c a l c u l a t i o n  of a s t a n d a r d  f l a t - p l - i t e
between the delegates who numbered ab ou t  b o u n d a r y  l a y e i -  p r o b l e m .  U s i n g  Sm s p i i n e - 4 ,
1T’ O . The-s came from mo -it W estern h ui ro - he f o u n d t h a t  a c c u r a c y  was p a r a l l e l  to
h e m  c o u n t n i e ’ , gre su t B r i t a i n , Rus si a , t i at obtained with finite differen c e ,
t i r e Middle l i m i t , North America , i n t l h u t  there were 1/4 tin e number of grid
Sooth America (- I- ipan was si~r~- m r t u m t l y  points needed in each d imension (i/fl
not  r t - I ) r e - s e n u t e i i ) and  t i r e - r e  were less  f o r  the ’  t w o — d i m e n s i o n a l  p r o b l e m ) ,
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-u S i - S~ n’ s i n e  t i o n  i n  t i m e , and a r e —  ;m c ce l er nt t c ’ u I ins, P r of . 1~ F . Th ompson
i r i e ’ t  ‘iii in S t ( u r , m ~~e. R o b i n  s- si m m -el t h a t  ( ‘l i - c i c s i p p i N tat e t I . )  w h o  r e p or t e d  on
th ere- can he sin e x p l o s i o n  in the s)l ine some- rzm th er fantastic sm s i s ,’ anc e s in the
n e - c h n i j u i e - s s i n c e  I I  e n u m b e r  of s;e l i n e s  m t - s e of  t h e  h t ~’1 f o r  t h e  s o l u r t  ion  of  s u c h

- m d  t h e i r  c o m n h i r t m t i o n s  i s  v e r y  h u h , p r o b l e m s .  (The r e - p o r t  w a s  c o a u t h o r e d
n e l i n u s -s h rew-ui than sever nil s l i  It e~~ n i t —  by f o u r  o t h e - r s  f r o m  a v - m r i u - t v  of  i n  I n - s  -

m c Io~r i r m n g  t e c h n i q u e - s  a r e -  a c t u r s u l l s ,  t i ,e t i  i n !  l a b s .) In thi s work t u e  f l o w
same , b o u n d a r i e s , r e g n i r d l e s s  of s m m a pe , n u m b e r ,

F u r t h e r  i n  p u r s u i t  o f  c o m p u t a t i o n a l  m ou ’ t- n mu e n t , or  f r e e  c r r r f s i c c ’ s i n  t h e  f l o w - ,
i c i t - rs ,’y, Dr. R . IV . ‘ l u c C o r n - i r u c k  ( N , ’t S \  a r -  f i t t e d  w i t h  a c u r v i l i n e - n i r c o r u r d i n a t - -

\mn n e’s) di sc r i—se d u n e w -  n eumni e- m i csu i m e t h o d  sys t e r n . The  c o o r s !  i u n  t c  t m a n s  fo  rn’ ,-i t ion
f r  r a p i d l y  s o l v i n u , h v j e r i - e t l i c  s y S t e m s  r e l a t i o n - c h i ps b e t w e e n  t h i s  sc’ s t e m  a n d
cml e s u u t i t i e e n r s . The si r e - - n  r , a l  m e t h o d  is f i x e s !  r e c t a n g n i l n i r f i e l - !  w i t h  a - s s f n i n u r e ’
iS s ssni (’ r v s m  I i s  e , exp I i c r  t , r i n d  -- t a b l e ,  g r i d  a r e -  g e n e -  r im l u  and rein i ne? in tIre

w i t h  t i m e - — s t - p  o r d e r s — o f — m a g n i t u d e  p r o c e s s  so t h r m t t i r e sq u a r e  g n u  m a y  he ’
l m r g e r  t h a n  n b - - c e  a ]  I i i  i’d by the Courant , use ’ for so lution of tire- g,—c’ i -r rr i nig dif-
i r e  i u l n i C h  m c !  hew s t a b i l i t y  criterisi f e r e n t i n m l e q u a t i o n s .  l i n e  m e t h o d  i s
f o r  con cer n t i u — n m - u i  e x p l  i c r  t s c h e - n c - -s . l , u e t h  powe r fur l sin et ci egni rm t , hs i s- i ng such
In comb in rit ion sit ! u 

~‘ 
mn u h oh i c  t e - c h n  i q t i e  f e - r i  t m i r e s  r u - c  coo r d i  n n u t~~- line concent ra  -

f o r  t n - l I m e - n t  o f  t h e ’  v i s c o u s  t e r m s  i n  t i o n  i n  r e g i o n s  of  l a r g e  g m n i u i i e n t s , a n d
time - ‘ r ie i e r - I t s  ~ S e q u a l  i u t n r  , t i e  h v p e r  - automa t ic mesh c o n t r a c t  i o n  i n  h i g h e r
b u u l i c  u u ~~ r u t o r  I c - r i d s ’ - m d r a s t i c  r e -  R e y n o l d s  n u m b e r  f l s w — . Thu - s  far , m i t T - l i -

1 s t ,  t i O n  i n  c o m l e r m t i n t c t  t’ i n n i e - — — h v  I n u s t u r r - s  c s i t i i u n i -i h a v e  i n c i t i u l e l  t w ’ o — d i m e n s i u t n m s l
o f  3 t o 1 0 0 - - f o r  h u h  R e y n o l d s  n u n m h e r  c a ses  o n l y ,  w i t h  c u r r e n t  e f f o r t - c  b e i n g
f l o w s  . ‘-Iris , ‘ Ta ’ rm ae I r I I n i  S m u  e l  t in  r s corn — d i  rec t i _ si t o t - - a r u i s  t i - c  am b  i t  i ot i s  t i - s  k
hin u - d u-th u d he m e r s n r - s  o f  c a l c u m l n u t i n n s  o f  treat in n , (2—ui) tr nm n r s o n i c  un- ste - r o le
o~ — c h i o c k w - n i v ~- i n t i - m r c t i o m n - -- w i t h  l : m r n i n m i r  t u r l u n u l e n t  flow aho stt sun n i r h i t r n m r v  a i r —
ri nd t u r b u l e n t  fI n — p I n t s  fbow’ s r.t )~e s n u u 1 d s  lii i I .  The’ c o mn i e t e  s i c - s c r i p t  i o n  of the
nrirnibers of 2 .9( s 1( ) i r i s !  ~~.!tfu x I , method ruin - I a u s e r ’ s m rr n r ia l are oon
re-c r e - ,’t i s ’ h e . t o  it e p i m b l i s h e : ’ a s a N-\ g -\ C : s i u t r i e t o r

u5, u su r er of Dr. C . ~1ar-i b u n l I  ( !,ah . R e p o r t  by T h o m p s o n , F . C. T h a m e s  a n , m
Je -‘i - i l  I i  Si s \uiru~

’-r icn , Bu e n o s  \ I ru - -n ) w n u s  ~
•
. IV . ‘list in , t i t l e d , ‘‘Rot rn- ’ s m r v — F i  t ted

; - a i ’ i cu la r ls , ’ j n n t e r e - s t i n ~ t , eenmn i - s C in his Cmu rs , ’ il m e- si r Coor d i n a t e  Svst n -u -s f o r  S o—
u n a l~ ’ s i s  o f  t \ s o — s ? j r x , n s i t i m i n u l i n c o r m n u r e s s i h l e  l u t  i n f l  of P a r t  i i i  D i f f e r e n t i a l  i - r ~ - r n r t  i o n s

v r s c - e u i ~ fl a t s- s w i t h  h e a t  - i n t l  sc si- s c t m n u m c s -  on F i e l d s  C e t m i t n u i n i n g  A n y  N u m h e r  of  -irh i -
f o r  he c o n s !u r c t r l  -c e s’errm l c o u n r ’n i r i s o n s  t r n u r i l c - -Shnm I’ e- i Two-Dimensiona l Bodies .”
of e n m n i o u s  o l u r t i o n  sc in u -nnue s . \ p o p u l - u r  F h s e  report i s  re~ ommenied , i f  u n iv to
Ins i st ime these ti es is t e c o m p s i r e  t h e  see t h e  e x a m p l e  of finn - , pa s t a ro c~
f i n i t e  d e n t - n t  n t - e - t h o d  ( i - ! ’ l (  w i t h  the The g e n m u - r n m l d i s c u s - c i o n  h e l l on
f i n i t - -  d if fer e nce m e t h o d  (I t ’- ? ) .  Th u r - s I m s ,  a f t e r n o o n  w n u s e s p e c i a l l y  en-
- t a r - s h a l l ’ s op i n i o n  i s  ( l i n t the Is i s  nn e ’ t hodc i o v r m h l e  a n n u l  i n f o m r n n , m t  i s - c- . U n d e r  t ’ne-
i r e  h n u s i c s m l l s  e e !u r i v a i e n t  a n d  — u i h p e c t  m a s t e r f u l mode n r i t i o n  o f  P r o f . K .

t i m  s i m i l a r  I I m i  t a t  m in t s  on stab i l i t  ~‘ - I  e-s i r i - s o r t  n ‘ li i i v .  Col  Ic-ge L o n d o n  I , who
m d  a c c u r a c y .  The c o m p n i r i s o n s  a I w n m s - s  ev en  w e -n t  t o  t h t  t r o u b l e  of “p l a n t i n g ”

d t - i s e n r s l  u i j ’ e u u u  t O e  m m ’ t h o d  of  h a n d l i n u g  t h e  co nt r i b - i t e m s  i n  t h e  a u d i e n c e - , m a i n s  de l e —
b o u n d a r y  C l i i r t io n s , and it can , in fact , st ru t e~S get in  t i n e- i r ‘‘ l w - n - h i t s w e ’ t r IP on
h shown th ru t the I I  ‘T a n s ’ P m ’! are cx - t inn ’  general ti- ni ic of “where do we- go
ic i ly equivalent r inser s p e c i n u l c o n d i t i o n s  f r o m  h e r e ” The q u e s t i o n s  consi dered
on the compu tati o nn s l mt -s b — i i a ~~e- , the such items s i n  m e e t i n g  t s :~ m i ,  - ml content
c o n t i n m i l t v  of  i n t e r p o l a t i n g  p o l y n o m i a l s , ( p r e i t e e t n s l e - r a n c e  of  p rob l ems i n  rm ero e i vnam-

m d  other sele ctable criteria. This i c - s - - h o w  a t i u t i r t  m e t e o r o l o g y ,  g e op h y s i c s ,
Poin t of view ap jeenu re d to he acceptable astronom y , etc. ?); t O t  need for more
to the- n u r i e h i e n i c e - ; ansi A . In cer (9i s Idl ~ ui - s e - i — o r i e n t  c- i ciu! e s (the l i m i t e d  Ir a-
Eas t Tech n ical Iln i ver s it s , A nksur ru ) ,  for t t-m n i tv of techno log i - t -s w tm no cannot mis-
ex amp l e , re mm t rked in his pr csentation u n - m I l e  e x i s t i n g  pr un u rams); self-correctin g
t it l ed “A ‘- l i s l e  I Ana i s- - s is of Unsteady codes (sense impeci~I~ ng inaccur acie-~ an t
Incompressible Flow Pmoi, i ems lJsing Fi - take appropriate steps); and — tantjandj-
n ile Elemen t ‘it-thod ,” t hat the FIM is  z n m t i o n  (a b i g problem-- the list of
essentially a d iscr et j zation method (as methods is growing like b It -c s , and there
iS tin (’ F I l M ) t h a t  sometimes g ives advan- sure no standards , or sta n slrm r s i problems ,
t a ge s w i  t i t ici c l e- ct to hou ini lary condit ions , for comparison). The j t l e a  was  ext , resse d
and sometime- not, that workers in ccm puutationa l fluid

The transition from tenet to n i n v t h  d c - n a m i c s  s u r e  gravitating together in
of th e s u p r e m a c y  o f FFtl for handling “Reyn olds-number camps, ” On the one
complex boundary conditions was further it.mnd , there are those who despair of
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cu ’pm - w i t h  the minute scale of t I e  f l - i s
ic~ t ,u i is m t even mode rate - Ru -s- ni,, I ds nnmm -

e m s  ( l e s s  t h a n  1 0 n ~0 1 , u l nn  t h e  o t h e r  I \Tlt’P~T lON .\ l. ~V ’t I OS1tI ’ 1  I I N  I NF 5 1R ’IVI  I ()~
h a n d , t h e re is  the h i g h Rey n o l d s  n u m b e r  TIJJn ()RY
catsup , w i t h  l e n d e r s I ike ~1 m cCorm ack wiro
refer tu’ “p r s e p he- t -s o f  s !ss onn r ” wi ts , need Approx imat u. ly 21(1 p a p e r s  w e r e -  p r o -
I s -  re- - s olve si l l  flow- scales in al l  di - sente- d at time - l9~~6 In ternal ional - y nn -
rections when e x p c r i m - n t - , r i n d  r u - - r i l t ~ posium on Informa tion The om s , which
t b~ i t work , show I bm n u  S Va lie! apju m u ’ m a  - t u s t t k  p1 ice  2 1 —  2 1  June at a reso i t h o n e - I
tions are nu r t i l s i h l e  that e x p l o i t  the with es ce ll ent conference f a c i l i t i e s

i o n s n t m n n m n t  u - - - I s o s I n i m c c e  s f  l e n i ( t l h  ‘c e s u l e c  on t h e  c- - f t c -  of  the tow-mi of Ronneh e in
n n t u u ’ n i n a l  ~O t h e  f l ats h o u n d s u m s , P u r i s t s  s o u i t h e a s l , - r n  O w e d e n .  The - 30? p u n t  i c i —
u n i t pr sug mat i - - n s — — n he Uni t f ie let s anu l p r i n t  cain e from n s 2o c o e m n t  n w — — l i  of

‘-O , Cov s of  a n a l - s  i s .  them f r o m  t h e  U S , 56 frus ~s S w e d t ’ i r , 2 5
R e u  ni r s l i n r  f u t u r e  e - nnr l i i r u - s i s , w e s- t i m I d  f r o m  F r a n c e , a n d  20 f r c m  t I n e  S et  m n e r _

I r n u v e  t e  l i i i ’  m n n i h u l e n c e  m o d e l  inst in i t s  m u m P s , Of  t h e  2 5 4  p r u p e r s  l O u t  h a d  been
s i - O i l ]  p o - c i n j s i n i  a t  t h & -  t a t 1 s  of t I n e l i s t .  l icce p t e d  be t h e -  s p o n s o r i n g  o r g m n i : n m t i o n ,
This wou ld hi’ followed , somewh at di s —  the Iii In Infor in urution lh n e e n n ’ s (~r e: nm ~u (I’lu ),

n t l v , I~ -, t h r e e — d i m e n s i o n a l  f l r u sr s n i n e  had  come f r o m  t is~ U’~ P O . li e -S I : 1  t O
,ur ,d s o l t t ton m othu sioiogy . The meet ing gmuu s i i i i ’ c o o p e r s m t i o n  i s e t w , e t s  t h e -  i t ’ ’ s 55
s- a - s  a s u m c c e s s  he e v e ry  ‘ t u e - n m — o r e  of  ‘‘ g u t o d  — n m n i 5 i  t h e  I 1 1 T h 1TG , h o w e v e r , t i r e  Soviet
ne ss ” n u ( s p l  i e e l  I t -cuis h is t i v i t  i e s .  IVi- i T n i o n  s e n t  no one  t - -  the Symposium .
r~e - m , irn l u ress -,e- sl he the d i ve -ms i ty  of It n mn - -s u is mfl t t s t  ~mn a c i c e - m e n !  i ue-tw ee -n
s e u c ihoel s i i t s i  -pp r o a ch e s , and the degree the h G  an d  t h e  I ’ S S R  ( V e e r k  l o g  Group on
as f soph i s t  i c it i - un t O i l  has dove-I oped . I n f  s t  nni i t i u u n n Theory s i gne i l u t e  in 19? 1
‘he- Is r is lens spanned a very w ide r smrm m~ - the re h i m s l  lice -ni -in JTc,-USSR ‘su m k s h o p ”

a l  s : u - o m e t r i e s , R e y n o l d s  i m u i m b e r s , a n d  s i t  P u s h c h i n o  (sic- - m r ‘ I s t i c c a t u ) i n  December
‘ i i : I u  numbers , and accuracy and s t a hi l - l~~’S , and  ~ l ‘ -  29 I i  u s e r s  p re-s en ,t~~ I there
i t v  were satis fnict or for m a n y  e n g i n e e r-  ( 1 1  I ron t h e  U S ’-u R (  s u r e  S o suir t o  he avail-
ing i It ;n l ica t ion— , I h e  E i fth ICED e - s— able from thu I I i i ’  Se r v i c e  ( c-nu t e’m i n
t a h l i i u u - i , l s ev e r a l  t i c - s  m i  Ic- n - t u n i c - s i n  Sm - s  - l i - r i s e s -  u m n d c r IEEiT C a t.i lu u t No.

m f i e l d  t i t r u t  i nc e x p a n d i n g  w i t h  s o m e t i m e - -  7 S C i I l l ~ u ? — t t 1 T . The second s n i c l n  ln f , sr -
f r i g h t e n i n s :  s p e e d ,  i f  v i e w e d  in  a t i m e -  m a t  ion T h e o r y  K o r k s h s p i s  p 1 - m ined f o r
s c a l e  h o u n  led  by P r and  n i ’ s n un s  ep t ion the we’e~ of 3 u~c t ohe- r I 0 , in Sew V e nt’
of the i s s t e m n n s l n m r s  l n m v e r  a t  the turn of sun~1 so no ci i n t i r t  was e v i d e n t  l v  m t - s i d e d
the -  c e n t u ry , t h e re-cent s- c - s i r s  rm ’ l ’ m e ’ -~c ’n t  t o  t h e -  prese nt Symposiu m -u ; p e r h a p s  sill
sot- us- l i i i ng of  a qrmnmntu m jump in t b ~~- c o r n —  Sos,- i et tr ee] to  f ,n r e i g n  m e e t  i n g s  w u s

~‘ 
I e x i t  v of s c u ) l u b  I c  I t m t - h  I ems .  ‘ tnmmn y m n i s  t 1 u r n  i S e - c l  i n  o r d e r  t o  c o r n - s e  ms - c- f e m r e -  1 gn

hope -  t ) n s i t i n s i g h t s  s u c h  as t h a t  of t i n e  e x c h a i u p e - .
h ou n e l a r v  l a vc- r are nns e t  pree mp t e d  i n Ix ce l’ t for Sp ec i m l lectures t at

t i r e  f u t u r e  by I n i r c  c o n i n g  c o m p u t a t i o n a l  he Je - - c c n i ? m e - d  b e - l u , t he p a p e r s  w e - r e
csi pnu c i t i e s . [ R . I i .  Su inm ni and R. Is . i’re- -;ented in five on six parallel ses-
Pr :mfton (‘1511 Sew Yo i - k) J sion s , t n  w h i c h  i t  w o u l d  he i m p o s s i b l u -

to  do j u s t i c e  h e r e .  The book  of ab-
stracts of the pipers accepted for t hu ,
conference is s u v m i  I s m O l e  f r o m  t h e  h I L E
S e r v i c e  C e n t e r  u n i t e r  C a t a l o g  No .

_____________________ 7bC }l10 95-9mI . The- topics of the Sym-
IONRI_ REPORTS 1 p os i u r n ’ s s e s s i o n s  i n c l u d ed d e t e c t i o n

and estimation (six sessions), pattern
recognition (two), top ics in informa-

Set- the back of this issue tion theory (two), coding theors ,- (four),
for a list of current abstracts , Shannon theory , spectral an a lysis ,
and how to obtain the reports, fiber -optic and quantum commun ications ,

multi-user communications , inter symho l
and in t e r c h a n n e l  i n t e r f e r e n c e , q u e u i n g
and networks , speech p rocess i ng,  source
encod ing (two), multiple communication ,
random processes , a p p l i c a t i o n s  of p o i n t -
process theory and image processing,
and t ime series.
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Five  l a s t - m i n u t e  paper s  were  p r e -  H a r a l d  Cr ame r r e t i r e d  chance l lo r

sented  in a s p e c i a l  s e s s ion  on recent  of the Swedish Universiti es , pre-

research top ics whose abstr acts are sented portions of a paper “h al f a

not included in the - program hook antI 
Century of Probab ilit Y Theory : Some

whose titles are therefore included Personal RefleCtboms ,” wh ich is to

he re : “An Esqualizer Structure with appear this fall in the A P i ’nnl B ‘ -~~~

Reduced Samp ling Time Reference Sensi- Pr— b~ bi~ it’i. He traced th e s t u dy

ti v ity ,” by L a m  s - E r i k  E r i k s s O f l  ( S w e d e n ) ;  of ran dom p ro cesses  f r o m  1900 tO t h e

“Recent Queueiflg Theoretic Advances 
middle of the century , when Claude

in Scheduling Theory ,” by Bart Stuck Shannon ’s theory of inform ation was

tt S ( “Exact and Approx imate Fi lter ing publi shed and stirred a c t i v i t  on

in Si gnal Detection: An F,xample,” by the part of many people. The talk

‘-tm r k H.A. Dne vis (UK); “A Recurs ive Least w a s  especi allY inte rest ing for it s

‘s!eSm fl Square -‘clsnp t ive Filter ,” by Paul histo rical perspec tive and it s S t u -

b . F e i n t u c h  h O ) ;  rind “Pitch Synchro- t i~~tic~ 1 vie wpoint , which differs

nou S i n i c o d i f l i ;  ‘- i c t h n o d s  f o r  Speech S i g -  c o n s id e r a b l y  f r c ~m tire p i i g n n a t i C , en-

n a l s , ” by R .  S t e e l e  a nd C. Xy deas  ( U K ) .  g i n e e r i f l g  a p p r o a c h  t o  t i n t , i n v e s t  igr i-

As has  become u s u a l , the S ov i e t  t i ’ ) m n  of r andom p r o c e s S e s .

were scheduled la st in  each seS- The Shannon Lect ure-- the th ir d

sion , hut there is a grow i ng feeling in a series in win ch the f ir - s t lec-

tbn , t t the issuing of special im ivi tsut iO n s tui re was pre sented h~ C l u u c h e  Sh an n on

only I s ’ Sovi et - sc ient i S t S and the spe- himse lf at the l~
73 i n f , s r m u , u t m o n t h e c s r v

S v n s n l i e ) is i urn i n  ,-\-s~t k e Ion  , I sr u e  I and
c i r m i t i c , u t m e n t  of  t h e i r  p s m p e r s- nm~uv be
u n d e s i r a b l e ’  i , s t h  be- c nuu S d ’  i t  n s u v  l ead  t h u s -  second by D a v i d  S l e p i an  r u t  1 ’

I s ’ C o u n t e n i e r i ) e ’ u m c t 1 5~ 
c On c e S s i ons  an d  So t r e  Dame sy r n p o s i U m  i n  l 9 7 1 - - w - a~

b e c au s e  t h e -  -So r e I  s c i e n t is t s  t t r e m e l s ’ eS  d e l i v e r e d  by R o b e r t  ~t . F r u r ’ o  ( ‘ I T ) .

s u m  hel l) In s i n ’  the s s c i t S ~~dC in moving il i s tcp ic was ~Computer ic- s u i t e d  C o n -

the i r gO e- rnm eflt town rd the germ s ra ll y m u n i c h  i o n , ” a n d  he men t i snooP ‘he

i c ce i ut cd ms f~~c ofl cr ’:” fi. There were , usc ’ of a com pu t er to ret n i e s ,’c i n f u s i  -

of course , mcure -5mm-rican auth ors than nation about t h e  p r e f e r e - n C e ’~ of  a

~u v i e t  who f a i l e d  to  f i n d  t h e i r -  way c t S t s e n n i O r  r e - scm inn r , a r d -n t ] c n n  ( i n s t

t o  t h e  S y m p o si u m , ~n i ~~t o v e r  h a l f  t h e  even t h e  d a t e  of esi i r a ti on of h is

a c c e p t s  1 p a p e r S  b e i n g  f r o m  t h e  U S.  d r i v e r ’ s l i c e n s e  i n cisc it ’S m h o u l

I t  m a n  a l s o  he n o t e d  t h a t  a l t h o u g h  t u -  nee d  r e n e w i n g )  i n  sur de r to  p em ’5 0 0

t h e n  I if is tine ’  mos t  n t  e m t  I ona I of n il i ~e- t he -  corm mufl i Cat i - n  a n d  g ive-

u 1 1 d b ’  s 3 ( n P ms t n t u e s  a n d Soc i et  jew , in j in c o n f i d e n c e  in t i n s -  t r u t s  act i su n .

I n g l u — h  ~~t S  t t  e s o l e  I n u i n s u i s m y d  of th c- t i e  d i s c u s s e d  t i n e  \PI’ S c e n ,~~l e t i t 5  S n e t

m e- Ct  i i s ,T ( I t  Ss u a l so  t h e  s o l e  l s u n l c r i s i g e  w o r k  w i t h  i t s  m a n y  t e r m  j n , u l s  as a n n

o f t h e- I n c - c o m b e r 19’S w u i i k - h ~ p in n- tin s-co t - , e x a m p l e  of a m e a n s  i o u  p a s s i n g  me-s-

u e s 5 1 t I e Soc j e t  l’ -~ 
r t  m c i  ‘an t  s t i - c r c  s n i p  - sn i p e - s t o  pee)~ ic  whe r o n - e r  s h e - v  m i s

1 t h e  ~~s F k ’ h e t f  in Sew Y o r k  he c o n -  h e - - s  i m p ly  p u t t  log  m I s  t h e i r  f i l e s

In  t i C  ke~~u m e t C  d d i e 5 , F ,Loei i S 

t i e  t i i a t  a m e s s a g e  : 1

su ce n ’t uu ifl len stth on ,u — peon l i e - I fe-p ie-dsi~ ted in bu’5 s i a n f l

I1 .~ 1 . St n um u j ’ s r~ 
(Ph i l l i ps Re-search lab , can be u t t i  le e- -i f r o m  t i n e  se i c r ’

lT i ni sIt , ntct mu , The \ e - t t u e r l n i n d s )  d i s c u s s e d  f i l e  u n d  t i  mis not fi l l  m o p the re-

t h e  hi  t o ry of t i c - -  i n f o r m n i t i o n th e or ’  c i p i u n u t ’ s f j l e -  w i t h  ‘ n u n k  m a u 1 ’ ~~.

c
~v n u I uo- ’ i a , w h i c h  h -g an  in l ondon  j~ 951) Fan cu  o fferecl ti-c ’ op m m  e ’n l t h u  t t i m e

and 1 952 , con tInued t i t  B e rk e l e y  in  1953 video telephone w i l l  no t  f i n d  w i d e -

a nd C II I  in  19 5 1 , r i - t u r n e d  t -- London spm -ea d use because i t  w o u l d  fo r e

in 1955 and 1960 , to ok p i r u c e ’  in B r u s s e l s  pe op l e  a i w s u v i s  to look p i t - s t  n t m h ’ l e -

in 1 0 2 , etc. These s y m f l l u o ’ c i n i , now with or to a d m i t  t h e y  s u r e -  no t  by - h r r t t i n g -

n i t , -  sponsorship of the IEInIT ITG and off the 5 m nnn e - r - i .

the co_ sponsorsh iP of the Union Radio- Ancth er s h u e c u i l  in m ite dl lecture ,

g~~i e n t i f i que I n t e r n a t i o n a i c  ( U R S I ) ,  on “A R e t u r n  to I n p u t - O U t I U t  Ciet !’oci

a l t e r n a t e  nit about 18-month inte rvals in S t n m t i s t i c a l  S ys t e m  Theo ry  “

between the US and other locations , delivvred by rrof. Thomas K u ; l s m t h

and the  US SR has e s t a b l i s h e d  a p ar a l -  ( S t a n f o r d )  who , t a k i n g  up where Cramer

tel -serieS of intern ational symposia had left off , intm ociu ced the notion

on information theory , of wh ich the 
of a nonstatiOflarY random procesS

fourth toot place 1S-l9 June 1976 near 
whose dist ance from stationa ry is

Len ingrad.
In a spec ial invited lecture en- 

d, in the Sense that d times as much

computing is required in order to

t itle d “Stochastic Processes: The Rise 
make use of d ata.

and Developmen t of a Theory,” Prof.

—.-----—--- 
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The b a n q u e t  s p e a k e r  was P r e s i d e n t  In  c o n t r a s t  to the  A m e r i c a n  ac-
u - r o m e  B, Wie sner of M I T , who re minisced tion , the post of the - UK Government ’s
abou t  t he u n t e r d i s c i l t l i n a r y  w o r k  a t  M I T  C h i e f  S c i e n t i f i c  -‘t s h v i s o r , l a s t  h e - I d
d u i i n ~. the late t in ’ s and early 50’s on by Sir Alan Cottre ll and vacant since
u-ic - o ral nets , noise theory, human lan- his retirement from t h a t  p o s i t i o n  a b o u t
pu --ge , computer translation , and the two years ago , has finally been ahan-
s t i h i l i t e  of  f t e ~ti’ r mcI control sy stems doned altogether. Instead , H~’1 Govern-
i n c l u d i n g  l i v i n g  s y s t e m s  f r o n m  tin e- c t - l l u -  m e n t  h a s  r e c o sn i z e d  t h e  i n c r e u m s e d  re-
lar tu- t h e -  s o c i e t a l  l e v e l .  S i n c e t h ose s p o n s i h i l i t y  a n d  e f f e c t i v e n e s s  of he-
dats i i n l , t i r n r , i t i o n  t h e o r y  has  become a p n m r t m e n t n m l C h i e f  S c i e n t i s t - c , and  has
m u ch narr owe r l i s c i p l i n e , pursue- I p r i n -  c o f l — ( s h u e f l t l y  a d o p t e d  a c o m m i t t e e —
c m p a l l v  I-tv e’lcc t r i c a l  engineers who are ou i e m u t e c t  approach to coordin ate Depart-
of te n  t o o  s p e c i a l i z e d  to comm unics i t e- menta m effor ts and provide concerted
eve - u-i w i t h  s - i n c  a n r s s t h e r .  P u t t i n g  on h i s  s c i e n c e  a d v i c e  to  t h e  h i g h e s t  go~~ern-
i u u t  s i ns  f o r m e r  Science Advisor to Pr e - s i- mental levels , viz ., the Cabinet and
dent Ke n iu e- dv , Wi - --ne i offer ed a con t r -u st the Prime Minister .
b e t w e e n  t h e  s c i e n t i s t  mind  t h e  p o l i t i c i a n . A n u m b e r  of  new e l e m e n t s  a r e
rhe fo r m er , he s a i d , i s  e x p e c t e d  to  ad- i n v o l v e d  i n  t h i s  c t - e r h a u i l  o f  a d n - i s o r n

m i t  h i  s mi  t ike - s :nut t h e  l a t t e r  i s  e - nruchi nc rv . F i r s t , a new Aelv iso my Coun -

pee -ted t make none and so feels corn- ci i for Applied Research and Develop-
r~elled to sudhere to po l icie s t h r i t he meri t ( - ~ C A R I ) )  w i l l  he e s t a b l i s h e d ,
ha -s corn ’- t recogn ize as w r s u r m g . As a chaire d by a member of the Cabinet ,
n~~~u 1t , he’ pointed u - nit , we have the con- l.ord Shepherd , the lord Pri n - -y Seal.
tin u ing pollution of the environ nuent The Deputy Clnairm an w i l l  be- Sir James
and the prot ligate u- ce of energy . M inter , Direc tor of Research amid lie--

l ie-s pi te the unantici pate d heat-v velopment ru t Tuhe-Jnve stm nents Ltd .
p r s ’~~r nmm , which resul ted from the suhmi s- and su D i r e c t o r - d e s i gnate of Queen Mary
s i on  u i  an  a h u n d u n u c e  of  good p a p e r s , C o l l e g e , L o n d o n . )  ih e  t e r T u s of r e f e r -
t i .e Sympos ium mu st i-me j u d ged ve ry  -soc - ence  of \C . ’u R t )  s p e c i f y  t h a t  i t  is to
~e-ssfu1 in effe ctin g a p l e a s a n t  i n t e r -  he concerned primarily with applied
change of ideas hd w u u k e u s  f r o m  m ans  r e s e a r c h  a n d  d e v e l o p m e n t , t h e  f u t u r e
coun tries. Credit for its success i,oes developmen t and application of tech-
principally to Prof. bars II. et terherg nology , a nd the r o l e  of t he (1K in  i n -
of the - Rou,ai Universit y of Techno loc -v , ternational collaboration in the field
St o c k h o l m , and to j r .  R uh ert l ni cky of of applied reserirch and dev elopnuen l
Il n u- P - el i lele pl uon c Laboratories , H o l m d e l , (minder lines mine). These applied se-i-
N I . The ne.’t International Sympos i um ence funct ions are to he meshed wit h
on Ini”rmat ion F I ru-u ry w i l l  take place cu n mre - s pondin g effort s in (basic)
n ut Cornell University on 10-14 October scientific research , which com e under
19 ’7. (N elson ‘-I. Blach nu an , Gil- Syl vani n i the responsibility of an existing coun-
I I e - .. tr O n i ic s Defer-se’ I~a h m r a t orie s , c i i , the A d v i s o m v  Board fe)r the - Re-
Cli unuu ut a inm View , [n i l  i f o r n i a )  s e a r c h  Cou n c i l s  ( - ‘cb R C~ . Thus , the

combined review efforts of -\C\RD and
t I P -C w i l l , in effect , form a Council
fo r  Sc i ence  and  T e c h n o l o g y .

Secondly, in order to inject
\t~ III NC Ii N i l  th i \ ISC)R~ ‘-(AC IIINI P-~ this advice at m ppropr ia te go tem u men

ta l Ieee -Is and to ensure th nu t the
-tI l c o u m ntri e- -c periodicri ll y re- scienc e-/technology viewpoint is well

exa mnu i nn e am id refurbish t h e i r  mn n m c h i n e r v  i n t - p r s m t c-d w i t h  e c o n o m i c / r o l i t i c a l
fo r  i n j e c t i n g  a d v i c e  on su m e - f l o e  a t  h i g h con ’- isie r a t  i o n s  tu ’ g i v e  a u n i f i e d  b a s i s
g o v e r n m e n t  l e t e l s , w h e r e -  p r e s u n u a b l y  i t  for govern m ent el action , there has
will u t  in determ in in g iun it io n u, l p oli - been a r e o r g a n i z a t i o n  of the  C a b i n e t
cies as well as help to establish R ans i  O f f i c e - - a  body w h i c h , among o t h e r  func —
1) p rior i ties within the scientific corn- tions , coordinates R and D in. the sep-
m u nity itself. In li ght of the recent arate Departm ents and passes advice
US decision to re-establi sh - iifl Office to t h e  C a b i n e t .  The Sc i ence  and Tech-
resemblin g the- old White h ouse Office nology Secretariat in that Office has
of Science rind Technology, headed by been amalgamated with the Economic
ni Science Advisor to the President , re- and Industrial Secretariat to forn
cent overhauls of the UK scientific ad- a m u l t i - d i s c i p l i n a r y  g roup , and other
min is tr nm tive machinery are perhaps of steps have also been taken which wil l
special m f l t r r - ’- t . lead to a mixing of the scientific

and political-econo m ic staffs. Finally,
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-u c o m m i t t e e  of C h i e f  S c i e n t i s t s  a n d  P e r -  lie showed that this s i t u a t i o n  can he
mzunen t Secretaries from the vario u s De- mat h em a tic n m l ly ir,odeleui without re-cours e-
partm en ts w i l l  he formed uncl e-n the chair- to v a r ei ng Von Karman ’s consta n t
n-s s.inchi p of the Secretary of the Cabinet , J . flum e - nun Smith and S.R . Mc lean (ll ni v .
i nn o ffic i r i l of the Cabinet Office, of Wa s h i m g t u s u u )  presented both th c-ore-t -

Thus , collective action and the ical arg um ents an ’ ex jt ’ri m ent nu l cvi-
interpl a y of -i h ier arch e - of committ ee s dence - to demonstrat e tine importance
seer’s to he the admi n i s t r s u t i v e  wave of of seif- -’t n - i t i f i c - s u t io n of hounml arv
tie -  future for Briti s h governmentally- la y er flows due tt~- se,~ i m n e - n t  in sul spc - n-
suppor ted research and dt-ve lopn ient. sion . They showed that th is effect
\ c  t n i i l l v , t h i s  i s  p r o h n i h l v  t h e  wa y i t  can cons id e r ahlv i n f l u e u c e -  the slope

b u n s been f o r  a lo n h  u i me in Br i t a in mu1 u~ of the mean velocity p m al i I e. V e r y
the- world over. ~ i n u t  is i m i t e r e - s t i n g ,  I rs i cti cn m l p r - h l e m s  01 sediment t r a ns—
tnowever , is that tin - B r i t i s h , unlik e’ I-tort in sh all oc- wri t e - n- - were discu ssed
ourselves , no longer fin d i t either ap- in l t s m l e r s h - t v C. Book (\nm v nm l Underwater
p r o p r i a t e  or n e c e s c n m n y  to  p r o v i d e  s~~m -  S vs ttn n ’ - ~ Cen ntc - r (NIJS( ) , N e w j n o r t  , R I )
holic public recogni tion of science tv au -id 1 , Peter s (Lab de Re’ c h Hydr au l i qu es ,
designa ting one man risc Chief Science Bely iun n ). The form er compar ed sever-
A dvisor tu the Government . Ihis unas ni l me - the - ten s of bo ttom s t n o s S  measure-
s t e - f l u  f r o m  t h e  f n i c t  t h a t  B r i t  i s h  s c i e n c e -  m e - n u t  , u s e d  at a dredge’ d ni m u j ’ site off
i s  rind has been for some time) a l r e n n d v t h e  co:u st of C o n n e c t i c u t . R e n s n r l t s
r e c s - g n  I zed at Cabinet let ci c-i a a Sec - oht ni i ned l u e -  I ou t  p i n )  I i  I c , e i u m a d  rat i c
re-tar of N t  ste who b e- rids tin e - Dep.urt - 1 - u n - . u r i d  d i s c s  i p se t ion tech —ni s~uies pr ved
menut of t s te icrut i on runn ~I Science, t o  he co n sis t c -nt . Peter- , described
( 1 .) !. S c t u u l m a n )  an e x t e n s i v e  pru ’g rnmr - u i  s e dj n s - t t u s u i u -

t s - r t  uric ! f1o~ m en u n c u n - e - nn u-nnt s in the
:1 re P i V r as they r t  l i t  i_ - I  t u ’  m n i n  -

I u ’ n u ; u n c e  of  n n u v  i gable ch um numel s i-v s -

OCEAN le ct ive ’ dred g ing of ~j u e- c i t  uc 1 -- u ttom
SCIENCE f e - n u t i i r u - s  . J . Rodhe (U n u iv. of

I at  henhu re , 5’ - e d e n )  u s  i o t e - d  c on c  I u ms I ye -
I ’ that i unin n s u u n  i n g  - m n u u  u t e ’  b u s  not been
c o m p l e t e l y  c l i  s p i n  L u -i he  i n  t t ’ c~ r a t e d

T il l  1 _ I I C I -  Cot l n u u l l I l l ’ -t n i ’  O( I AN c i r c u i t s  u r u~t ni i cro js rs o _ es— ’o r- c . li e- p i e  —

11 TW,ODYN ) IT~~~ sented a series ci nnue - isnere m e n t s de-
r i v e d  f r u n ’ n simp le , in exp e’n sice , vnmn e

The- ii ghth Int e rn u uti ;n ;m l Li ?ge c n i u ’ r e n t  m e t e - m s .  P o d h e ’ s ex t -erimenta l
Col l u u j i u n n .  on 0c c- n m H y d m t - u t s n u n m n i u ~~cs utu  t e ’ c t m n i s h u i d  proved to he we- li s id s m l te , t
convened by Prof. - l aconic ’ s C.,J , N i i u u uil f - t i  r ap i d  s n - m e’ o~ t w o — d i m e - n s i o m m s u l
ut t i n t  I n — t i t u i t e -  of  \ I n u t h e m m m t i n , -s of t h e  c e i r r e n t — f l o w  s t r u c t u r e  and c a l c uL i -
Universi ty of Liege , B e l g i u m  on U “ l i v  t i o n  of  t u r b u l e n c e  p r s i n ’ u - t e - r - -. rel evant
19Th’- . ‘I’he n u o m i n a l  t - - j - m c  o f  t h e -  f i v e ’ —  t u  h o t t u u u n u — t r s m n s p o t t  p u o c e - s s t  s . The
si n u s conte-rence w m s  ‘ hot to n s Turb u l ence ,’’ r o le s u b  bottom t u r } u u l e u i c e  i n  t h e  d e —

m i d  22  J u m p e r s  were ’  j-resen teet by part i - ve l o p m e n t  - f  deep o c e a n — b e d  f o r t s
c :punt s repre sent inn s: inst itut isumi s in s u c h  as furr eu u m s unu l lori s , mm mi w i n e -S
Belgium , En i. I n m m s d  , Cc i ii s inu s , I t s u  I v  , scsi s d i scuisse d he R . F I oos I  [Woods h a l  e’
Scot l u n d , Sp a i n , Swed - nu , itS a n s i  t i e  u l c e n m n o g r a p l i c  In st l t u r t e  (WilOl ) ,
USSR. Nu t - r e m i t  i v e l y  u n c n o u . d e d  dn u I I l ie ’ sh o wt -d h ’ u t h  nlco usn Ic and j i n s u t o g i  s i p 1
schedule allow ed s~- t uk t- r~ nmd cq ui n ute tim e Ic evi l er ot - t I u m t  t i ne-- -e as ne’ t tu ne s—
t u n  d e ve l o p  their subjects in some d e -  p l a i u n e - ut f e - n i t u r e ss may he w i s l e - l v  d i s c -
t , u i I nu n el provided a n n u i t l e  o p l o r t i j n i  t~’ fo r  t r i b n i t e d  ovu m t h u  sea floor. rhc- pr
~t i n u u l a t i n g  d i s c u i - , s u o m n ~ f o I l 0 ~u i n i  e a c h  1cm of t h e -  i n f l u u e u n e e  of h o e u n e l n m r v — l a s e n
p r e s e n t a t i o n ,  t u r b u l e n c e  u - i n  t h e  J i f t u i s i o n  c f  chemi-

S e v e r a l  of t h e  p a p e r s  t i e - w e - c l  h o t  - cal spe c ies inn tie se-~t in u c n n  was de-
t o m  t u u - b u l e n e i n  N - l s l t i o n  I n  s e d i m e n t  si- n i l - i t - t i  i n  a p a p e r  by d , V n m n u b e - i ! ’ - n J t
transport . Topics include d both t i - i C r i n d  B. W o l l u s t (u ni t . I,ihr ( of Brussels ,
interact ion bet ween  st’d i m e r i t  l u n u e l  m m i i i  Be’ I p i urn 1 . Ihe u r r e s ul t  — i rid i cat ed
the turbulent structure ami d m e a s u r e m e n t s  t h a t  u ’ n u s s - t r n m n m s f e - r c u i e f f i c i e n t s  i n
of bounda ry la y e r parameters -is so cinu t ot i t i n t  i n n m - r s t i t i u l  u n i t e r  n a s  be a func-
with seel inment movement • N ii nomul cons id - ‘ u on of t b e -  t curb ed omm t in t en s  i t  v in
ered the case in which se d iment in sus- tine - boundary la y er .
pen sion results in an nu I s I mnIr e ~nt drag Othe r t a l k s  c o n s i d e r e d  , m broa d
reduction due to the formati on of an range of topiCs that were not dim ec t-
elastic sublayer close to the bottom . l y  re~l m t eeI to problems of sediment
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t r ;m mn — po r t , The character of the’ deep- of bottom water in a fjord by flow
sea , bot tom-mixe d layer was the snuh j c - c t over a seaward s ill. C. Gordon and
u - i several speakers . Based on a combi- 1 . Witting ( N R L , W a s h i n g t o n , DC)
mm ation of Current-Temperature- Depth presented some direct mea surements
iCT En ) c i n u t a  and  curt- emi t observations of two-dimensional , bottom t u r h u l e - s - c-
f rom ti- c Mi d- O ct- nm Dynamic i xp e rmn u cn t in a t i d a l  c h a n n e l .  They  s h owed t h a t
(“14)1)1 ) , I. A r n u i and B , ~l i l 1 a r d  (WhI ()I) tin e’ teirbu lent motions can be viewed
-,bnow ~ d t in ,u t the mixed layer penetr nm t cs as a dua l population; large-scale co-
to r u thickness greater than the- Likman here -nt structures responsible for ncr-
u .e~ig hI . On the alu es sa l pl ain the pene’- t i nu l momentum transport and small-
h u t  ion height depends  on c u r r e n i  speed , s e n i l e , i s n t r op i c , b a c k g r o u n d  t u rhu -
wh ile in t).e presence of more’ highly lence . W . Crim umn nml e (Ilniv . of
-- tr uct ur e -~b bottom tu - j ography, adc’e ction Washington) introduce -el a unique per-
e f f e c t s  of m e s - o s e n u l e  e d d i e s  a r e  o b s e r v e e t . s m u c - c t i v e  i n  wh ich he c o n s i d e r e d  a hot-
1 . N n i r r s i e m i t o ( L a m o n t - D o h e i t y  Lab , to rn b o u n d a r y  a t  t h e  t o p .  He a n a l y z e d

P a l i s u l e — , 5 1 1  p r e s e n t e d  nun e x t e n s i v e  t h e  p a r t i c u l a r  case of f l o w  u n d e r
set t e l  w o rld-wide geosecs measurements f r e e z i n g  ice  w i t h  r e - s u d n a .- b r i n e  s i n k -
of r a d o n  in t i n.- henthi c b o u n d a r y  I n u v e r  m I t  t h r o u g h  t in e b o u n d a r y  1n u ~ 0 r  t o  pro-
th u r w i - m e  o h t m i n e c l  in  c o m b i n a t i o n  w i t i n  duce  m a s s — d r i v e n  f l u c t u a t i o n s .  Meas-
simu l taneous CT!) profiles. It was urem ents of t h e  v e r t i c a l  d i s t r i b u t i o n
sh un tta t  in genct u l tine’ radon concen- of turbulence in a shallow sea , s u b -
‘ r u t  i o n  is  n a t l  e r  ctn ii ~ tn mn t in the homo- mi  t t e d  by I . Lozova tsky and B. O:uni dov

~u m u - ! iS , m i n e d  b o t t o m  l n u y e - m w i t h  t h e  (N l i i r s h o v  I n s t . ,  u SSR)  i n c l i c a t - d  a
- b n a ~~ i s  f l S i t -  gras iuu- n t  ,t t  t iti’ t O J 5  of possible str nmti ficn e t ion of t e i r h u l u - m n t

‘ h i s  l iver ~e m v i n u  us n u harri er t o  fur- kinetic energy in tine bottom m~ xcd
t h e m  v e r t  ic ie l d i  f u i s  ion of radon. l u-i ini ver au-id throug h th erm o clin ’ - - n ~. The
ca~~s -- n wi ser ’- no well-define d m i n e - - I  l n i v e r  case of strong t i d n i l c u i -r en t . s  i n  shal -
w a s  f o m u m n d , m u o n  conic - n u t ru t ion i t  is Ion se - russ , in which ho t tom—generated

ft e ’ xp o - u u - r i  i — u  I I t w i t h  ho I g h t , - m o d  c Il ~ t u r h u l e n c e  p r o d u c e s  a m i x e d  l a y e r  that
- d i f f u s i o n  c o e f f i c i e n t s  c m m u  b u t -  e s t i m a ’ - - - I . e ’ t e m n d s  n u l l  t h e  un iv to the surface ,
~. J . W i l l  i anu s (W HO! 1 a m i d  B. W i  i l l - u r n s  w a s  e e u m n i n ~ d j im u i e t n c  j 1 he P . P i n e r e e
(~~-Vl u , S( -\ LA ’n l , I t a l y )  b o t h  d e s c m  i he d  e n d  I ) . G r i f f i t h s  1’ - t am ine  B i e - t i o g e c a l
pro t t c J - e -  n c C u u n i - t i e - c u i r r c r t  m et e - u s -n  S t  -\~~sO i . , P le mu o nit in , UK). They ~h ow v d
f o r  n n i s u k u n u g  - t i n e - c t  n n e - s u s e m r e n u e n n  s oi  I n u n  - t h  s t  t n s p h e n u o - e-n o n  p r o d u c e s  r e-cog-
bc I ence  i n  u h e - n t  h i c  hou mi e l a  u c I r u n t’ r i nub I c  1’ 101 og I i_ ni l re seul - ~m w e l l
of he du ’e - J - 0cc-in n . I . Will I u r n —  eu n up ha  - a ss  p in s - -n ica 1 u- c si lt . ~t . Bowman (S t  u t  e
-s i :e- d m e a — c n i r e r u e - n t  of  t i e  t u  r h u i l e m s e e  U n it , r-~n) d i s c u s s e d  t h e  r e - I c  of  h s - t —
di - s s u p s t  i n n  p iura inme lt u by  s p e s l e n u l e m i L . ’ — t o r n  t ur bn u leme c c- ms nu pos sib l e - mechanism
si  S - I one — U i n n n u -fl S on o s  1 n- c I oc i t n I I~- u n n i  f o r  ge - m i d - n - i t  ion  of f r o n t a l  - n e  - t em-c i n

eo n - — . The - - v n - ~t euim u u m n - I e - u  d e - v c - l r t J ’ ’ - n u - n t  l o n u g  ! s l s m i u d  S o u i i n - ~ . H . R u - - u n s u n g  ( U n i v .
b u y  W i l l u u - u -  n muIc . J , I u u s b u k O  i s  d e s i g n ed  of  l l n u u u - i t i u r g ,  u i -r u n n y )  and  \ .  I h u t i e s
to  m e u s i r t -  yt : l u j c i t v  i l u m e t n i u t i o n s  I s ’  ( I n ~~t i t u t e  of  O c e . u n u ’ g r u p h i c  S c i e n c e ,
i t t  e r m i n e  t h r e ’ c - — d i u u e n - s i o n n , u l t i m i l u t n i eni P u i r k e n h e i d , U K )  b o t h  e m p h a s u z e d  the-

m u m  l u r e s  and  R e - s m i t i  I s i s  St m e s S e S . i r n t u - m I  n u n c e  of  pn - s u ; u e - m c ons  i d e r a t  i o n
cm- r u - il - - u  n u d e r  of  t hue ’ ~ r u - ”  e m i t  ; u— a t  ~- uu t  tom I r i c t  i o n  a n d  t b e ’  c e -  r t  i ~~u

t i o n s  m m l i  w i t h  c o n d i t i o n s  e s m n - t e n g  d i s t r i h u t i u t n p f edds’ v i s c o s i t v  i n  nu-
i n  Sh , u l l u u w e i  w a t e r s .  C . S e - - t h e r l y  m c n e i l  m o d e l s  of  l n m r c - e - - s c s i l e  f l o w s
( F  I n n  i .in i S t a t  - - H n u  i vers it v ) ii sc eu s s  ed i n  sh a  I l o w  si~si s

a n  n s t  r i n g  i n  Nes t to rn  i u e u n u n e l a r v  l a n e- r ~~_ N e e d l e s s  ~~ s u n  , th is t ’ e - J - u - r t
I l l s  n u u u l y s i s  m n d i e - r u t e s  h i n t in  c a s e - s  c a n  p r o v i d e  o n l v  a l i m i t e d  o v e r t - i c - sc
u bu t u m - i s o t h u e - rms m t  - t ni s l o p i n g  of t i n e’ seuh I~~~t nnu s u t u - r i a l  p r e s e n t e d  a t

s - u torn there c su m m i u - u t  he a - - t s - i k - — s t a t e  the Co l l u t s t i e m n n . C - u - L i e t e xts of the
h o u n u - l u r s  l m n  C r ;  i t  w u  I I  c-il her he ni b- pn u~u e- r s w i l l  he s u bs e q u e n t  Iv I niH i ~b n e ’d
sent , or there w i l l  he ae lve-et i c e  e f -  i i i  t i - i -  Y’ ‘— u rea ie T a  ~ ‘ f , ~~~’ N i - 2 Z e
f e ct  S. P . i l u e - r s  by I , - ; s u l n i t  a n d  ~. Foun t fm - il , t . n ’ , le 1.i 7t gQ . By u n a n i m o u s

I n~ t . I mit’ . Pe~- ~ nn- ma- ~, SI- i r n )  - m d  1’. d c - c i s c  i on the Soc ial he ghl i ght of t h e
Kmindu (Oregon - l u t e  Uni t .) cons idered meeting u m s  t h e  C o l l o q i u m u u  Banque t  at
p u - - h i t - m s  a s s o c i a t e - u t  w i t h  i n t e i p u m - t a -  Ciu ~~t m ’ i u u  de Colon ster en the Sart
ti a n of bottom , re-turn-flo w s n u r r e - i t s  Tilman Campus of tim e Un i ve r sity of
ac ynmm u u u u uuv u ng n J - w e -  l i i  ng. off the coasts Li ~‘ge .  The dinner was am ranged and
of Oregon and \Im  uc a . A lidwards hosted by Prof. and Mm -n e ’ Nihou l with
(S~~u~~~ t jm e h “t .ur. Biol . Assm , D u n s i n u i f n a g e )  an e l egance-  c h a r s m e - t e n i s t i c  of t h e  bes t

, u n u - i I v ~ ed a s e r i e s  0 1 m e a s u r e m e n t s  t a k e n  i n  ru irope a iu  h o s p i t a l i t - .- . (C.M. Gordon ,
duri n g t h e  interm it tent replacement SRI.)
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~~i1yg ’CAL “blow-off” pl as mu u a. -~n sierh olm found
that by confining this p l asma b e t w e e n

SCIENCES the (thin film) target and a transparent
solid , the s tress wave coul d he enhanced
by at li -ru s t an order of magnitude.

-uTRUCT 1ON 01- KIDNEY S T u ) N 1 S }~u The Anni e-rho Im-t ype apparatu s Fair used
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

as shown in the accompanying fi~iure.The p i e z o e l e c t r i c  c u r r e - n t  i n d u c e d  i n
Durin g his recent tenure of -i  t he  x - c u t  q u a r t z  sing le crystal shown

[IS Secre tnur v of the 5~rn , Research and in the diagram was used to menu -cure time
-tu d y Fellowship at the Royal Institu - intensity and duration of the stress
tiO n ut ;ro. it b u r i t n u i n  (London), l)r. uric- c’s as a function of lase r fluence
h arr y Fain u - f P i cnu tinny ~\rsenal corn- on the aluminum target. ro invc’stig nu te
bi tt ed l u—er l c - c b s n s s ] o g v  and the pr i nc i - the disintegration of the un in ;urv stones ,
pies of shoci-w nive interactions with they were place d in a fixture similar
-ca l id- to pr od u ce su potential non- to that shown in the fi gure , wi th the
—cn r g i c s i l t r e- sut nm u e nt for urinary ca l c u l i  quar tz crystal being ne -placed by the
i k i d n c ’ v a n d  b l a d d e r  s t o ne s ) .  F a i r  sp e c i m e n  u n d e r  s t u d y .
I s n n i o r n - c t n n u l c l  t i n u t i u n g e - a r p l i t u d e  S t re ’s S  An a c c u r at e  d e t e r m i n a t i o n  of t h e

w a v e s , g e n e r a t e d  i n  a s p e ci a l  d e v i c e  c r i t ic a l  s t r e ss  r e q u i r e d  f o r  f r n u c t u r e
m v  h i g h-i ntensit y laser pulses , c o u l d  of  a u r i n a r y  S t o ne  is very d i f f i c u l t
— b nn i t te- r k i - , t n c v  S t - u n i t - s  i n t o  p a r t i c l e s  b e c a u s e  u r i n a ry  c a l c u l i  v a n - v in  t h e i r
0 1 su f l i c i e n t l e  s m a l l  s i z e  l u  make composition a n s i  str u icture . The in-
j n  p o s s i b l e -  f o r  t h e m  to  I - a s s  w i t h o u t  v c s t i g a t i o n  was  l u c k i l y  n u u d e d , h o w e v e r ,
di f fi cul t v in the no rma I cam u ns u n~’ S t  me -num he the ni t -nm I lab i l i t  v of over 100 cal ci inn-
j’-, ‘[co. A nn i h s c t r a  t of the work m~~- oxala te stones from a Sing le pa tient ,
J t e ’a r s  i n  a Rc ~- u r t  h S i r  G e o r g e  P o r t e - r , a large- number of t h e — s e  b e i n i z  v i r t u a l l y
D i r e c t o r  of  t i i -  Dav y  F s u r n u d n u n  R e — e n m r c h  i d e n t i c a l  i n a l l  p h > ’s i c a l  p r o p e r t i e s ,
l a h er a t - - n , i n  t h e  an n n - m u I  - ‘ n  i’ ’ a i n c l u d i n g  s i z e  an d  si n nu ps . The h i g h

P n’r~ nl - 8~ - i t ~~~t en fcm r l ° 5 , s m u t  (tensi le and hardness oh these speci—
t I e  e- i J s c  r l i n u s  b een - - u jb - i- u m t t e d  f o r  men s  m a k e  i t  l i k e l y  t h a t  the d a t r u  oh-
puh l C r  ion. t sm u ned y ield an u p p e r  b o u n d  f o r  t l n e

ll rin am ’ calculi o c c u r  w i t h  s u n ; s r i s -  c r i t i c a l  stre ss required for fracture.
1mg f t u  -( niu- nc ~ , i t being est imated that Twenty of the most s i m i l a r  ste-nes were
e m s  Ii ~-ea i one in en - i-mn t hm u - u s u n d  [IS r e s i  - s e l e c t e d  ant i  - c u i b t j e c t e d  t o  m i s e r —  i n c i n u c e c t
d e ’ n t s  u s  b u c u s ~ u i t - u l i z e d  h e c s u n u — e  o t h i s  s i n - i  s c a t - e s  h e t w e - c -m n ( 1 .2  a n d  10. 0 k b - t n i r .

u u n f u l  m m  i i  i c t  i o n , a n d  the p r o b a h i  l i t > ’  I n  m o s t  c i - ~cs , shod  - - of  5 — i t )  I - b r i m . i i s —
01 f o n n i s n i t i o n  ot  k i d m i c - v o r  i u l a d c t e r  S t u n - - s  i n t t - r  r i t e - I  t i n e S I stin e — s u f f i c i e n t l n ’  so
i n u r i n g  i p i u s - a u ’s t i l e  t uni c is w ell a c e r  t h a t  t l u e  r e s u l t i n g  - a r t i c l e s  m i - . u ! n t
10 % .  A l t h o u g h  s m o o t h — s u r f u ~ ci St- si n e - -- l i e- i - d e e d ed to he- pi s sed he m n i t u m r a l
as l a r g e  us  S unm m in d inuun nt-ue - n may he u u u e n i n s .
p u -  st - I ~ p o n n  a n e o n u s l y  , s u u r g i c a l  t r e a t  - B e f o r e  - i t  A d e n -  t r u i c  I i on of
m a c n t  is :t - n er allv fleee- s s u r v  I s  d e a l  s t - - m u ’s c m  h ue n i t t eii n i e t e - d b c  t I nt- l a s e r —
w i  n h  c a l c u l i  of  t b  i s  s i  ze- . i n d u c e d  s b u i c I -  -wave te-c i un ic i u e , sm n u m b e r

tin l i k e  m a n y  - t he’ r 1- i  se- r app I i c . u  01 qu e s t  u s i n s  Ce-ec u i f l  t - u he i n c - e s  t igat ed
i o n s  I - -  C u t  1 1 m g ,  d r i l l  i n n - - w e l d i n g ,  F i r s t  , t h e  sh u c k — w r i t e  d e v i c e  w o u u l d

u n i t  s u r g e r y , t he l a s e r  I i  g b s t  i -  n o t  n a v e  to  h u e -  able- to fuunc t i on  i t  time end
d i t e c  I n -  u J u J  l i e d I - -  the c i i  cu l u . The of -i f l e ’ ’ lb  le  ii g u t  — g e m  ide o r  f iber—
- s b n - s C I -  w i n e s  are nrodtaccd in a se - I- in m r ate Opt I C  bundle t h rmt coul d be- i n - n e - n - t e d
d e c i c e  u n s i  d i  rec  it- I against hue- stones . a nt u u tine- renu 1 n- • s  t e r n .  15 a I r f o u n d
I n  h i s  i n c e s t  i g a t  i ons  I - m i r  em p l o ~ e~i t h u t  s hocks  p r o u t u i e - e’d he f o C t l s i i u g  t h e

N - -  “ con f i n e s t  h i  ow — o f f ”  echn iq s ue’ of 1 - u s e r  Ou t  Put t h r o u g h  s i \ f e - e - t  o n  corn-
S . A n d e n t u o l u m n  ( A t - i - i -  Pr :~~. ? e - r . Lu , m e r c i n u l l y  a v a i l a b l e  f i b e r  o p t i c - c  o n t o
(1970)1 to generate — m ock w i t-e s lTmn ing the t e s t  den  i c e  w e r e  e s s e n t i a l l y  iden-
i J J m n t t i m a t e l y  10 K h a r  1 u u - n m k  ;si-es sure , t i c -ni l t n t h e u s e  p nu t d uui e - l h d i u e c l  i n ’ —

u l l n  rise—times of ap pr uu - ima tel y 20 r a d i a t  ion. A l u i r t  b i e r  p r u c t  i c - i l  p m - i — l e n
nsec m d  wi l t b -  of 25 m n - n ec ( F W h I ’ t ) , h r  is to e n - c n i r e -  t h a t  t he  shock wave -  is
ir i adiation of a 1-urn thickness ni l umi- adeq u ately coup led to the ur i nn u r v cal-
nunm film confined between g inm s s anti culu i s in V i , - , for the stone must he
m e t a l  s u b s t r a t e - ’  , u s i n g  a Q— s u m  I c - i c e - s t  in d i  mee t p in e s i ta l contact with the
ruby l s i se - n witiu an output of 1.8 J. shoc i- -pr odui e i u -ig device in order to
Stress w r u v e s  are generate et in solid achieve good fragmentation. Fair is
t irgets nm- a consequence of the vap o ri- e-x~- e-r ime n tin g with a neamber of mechani-
z n m t  ion of --surfac e mat e rial to for-ni nu cal u ke i c e s and Suction to provide good

mechanucal contact.
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SHOCK GENERATION FIXTURE
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-— — -  — — —  -

m e n u I s  sc-i th  l i t t l e  o r n o k I iii - t u c e n e r g y ,  D m m I 1 m ine t i ne -  Low Tempe n - nu t i i  r u ’ u r u t n i j

i n n  or - b e- n to m e n u d amage  to  t h e  s u r r o u n d -  of t i n e  I n s t  m I n n I e  o t  P i n v — i c s  h e l 5 t  su s h o u t
ing t i S — u n e - . ‘1e, m - ~u i r e m e n t s  cu r e  c u r r e n t l y  o n e - d a y  m e e t i n g  i n  t.ondon on The - - - - - t u e .

in progress to determine the fn nu s - i n u e n t  ih e  t i m i n g  a t  t i n e  f l u i e ’t  un~ w s u ~ - -~ - l I e n ? — —
v e l o c i t y  ri te cm function el incident shock- one week hef -- re time - Pu i s  m e e t  u u n s ’  of
sc- si c e pa m i m e- I t - n - s  • - s m  I r p o i n t  s ou t  , i n  ISo r l~ i ni: ( ro i m p  -I of  I ne t o n i — u  I t  u c c  Corn —

t I  i s  c o n n e c t  isO , tin n u t v e r y  l i t t l e  is  m i  t t e e  on i h e r m o m e t  i v , 1C~~, t 5  - - Om - e n d

k u n o u n  n u h o u t  t h e  e i t e - e t s  n i l  s t r e s s  waves  c o n c e u -u i e d  u , i t i m  t e - m p e m u n l n  s h e - l o w  1 0 -
on t i s - u u u - . Although little coup l i u ug is Conse quent ly , two A m ’m er a c m mn s i mi t e - i es ted

n- red between the shock-gener ating in thcr rnom etrv nu s t bunu j u j u e ned t -  he p~~—~~~~g
sy stem and t i S s u e d -  i n  a n >  n m c t u u n m l operat in1- through I mig l mn u si , r ind  t b u e -  u nie ” t u e - n - n  on
dcc ice , experiment s are nevertheless in l i e ’  agenda of t I n e P a r i s  m ee t  in g  c o u l d
p ruu 1,ress tt  see whnut e f f e c t s  would he ide discuss ed with a full k n o s c l e d  - - of
p r t s d u u c e d  whe n shock w a v e - s  ar e a h - n u u n i t i - e i  tine r e — c u l t s  of  the c -n j u - r l i n u t n t s  u n n t  u u t e 5 i
by tissue, by t h e  ( n  I . ,thout t I n  attended time c u t  in 1, ,

V i r al l y, t a m  note’ s that model- c 1 fifth of wb uic h were m s— ociat e - d w i t h
of l a s e r —  u n u u i u i c -ed s h o c k — g m ’ u u e ’ m ; i t i o n  m e c h —  !h i c  N a t  j o n a l I’h s j c s u l i i h u u u u t u u r  j\utL)
anisms pred ict a t- cr~ m nui o r im n cre a se in in Teddi m mg t su n n , t h e  Rri ti — e tn es nuic , ule flt
s h a t t e r i n g  a b i l i t y  as t h e  la s e r  p u l s e —  of ti -i- t I N  N a t  ion il ~u r e - s m e u of ‘~t m i m i _ u i
width is reduced from micro- a m  nano- ( N t I S ) ,  I have  n o t i c e d  in N o r t h  \ n u e n i c a
- e e e ) n i d ’ c  t u n  p i o s e co n d s , and he i s  c x -  t h a t  t h e  n u m b e r  of p e o p l e  u n i t e - r e — t e d
t u t o ri ng this p o s s i b i l i t y .  an p rec is e- ant i  accurate thermone tm v
I i . IL S c h u m l m u i n )  is n o t  large , hut the lack of numbers

is more than scm 1 -  up i- v tine i r I r u t  ens  e ’
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u n t e i e - — t  in the sub iect. I i m s u w  conclude s u n u l e ’ - w i t b u  the ( “IS T . P n u — , i - e ’ s r e s u l t s
t h a t  t h e  1 u r u n ) u e a n  c o u n t e rj  a r t s  a r e  f r o m  were  m s s u u n - l u  I n :  ‘ 

-

the same mold becaease the discussion 
-

was li c e - i ’  and de t a il e d.
I r s t e - s s o r  C. \ . S w e ’ n n — c n r m  ( P h y s i c s

n e ’~~t . , I o s c r u  S t r u t e (In i vi- rs i t t  , A nn ie- s
s p o k e  n - in t h e  the  mnn us sl vi , uin i c t e m p e r a t u r e
sc nm l e between 1-30 K. (As most ~~\ ~ b~ 6 fl11(
r e a d e r s  w i l l  re ’i t-~n b -e r there is a tempera-
ture - scale , IIe- t~ M j, internationa l ly 4
r e c o g n i z e d  i n  195$ , w h i c h  i s  a r e co nc i l -
i su t n o n  of  t h e  Iie~ c- u ) u n i r p r e s s n i r e  (t - .p . )
sca l eac  u i - c d  a t  t h e  Kamer ling h Onnes
L nmb r a t o r v  aui ch the Na t -a l R e s e a r c h  Lab-  I L
o r a l - - m v , b o t h  of w h i c h  we ’re d e v e l o p e d
i n  l O S S .  S i n a i l a n e , t h e  h y d r o g e n  v . p .
scale e s t - u h l i s h e d  i n  1068 i n - d e s i g n a t e d
u s ii , ( t u 8 ) , )  S w e i r n e s t m s  r ev i ew -ed  \ s u r i u ) u u ’  re-
c e n t  i l - s o l u t e  ~h - t e r n n i n a t i o n s  o f  t h e  b o i l -
i n g  p o r n t - - of ) l i -  and  Ft ‘u i l l n u s t  r a t e
t h e  d i f f i c u l t i e s  w i t h  t h e s e  c- . p .  s c a l e s . T% T 9
The f i g u r e s  s u g g e s t  t h a t  t i e - - (Li ) s e n i l e
is r i - m s t  aK I s - i  low a n n u l  l b - u t  the II (f~8) 4
s~~n u I e  i s  as - r i c h  as 9 mK too hig h at the
n o n — a l  b oi l m i  point . In ti e - s c  of these
d i t  l u c u i t i e s , t~o r k i n g  ) r o u u i u  -t u - n  c o n s i d  

-

________________

er n n g anew w I s  u t  I p c  of  t l u e i  r u - s u i t n e -  t r y  i s  I I ~~
lu u s ed  as t h e -  p r i m a r Y  s t a n d a r d  u n i t  I 2. 3 4k

w 1 , s t  s c u l e  i s  t h e  c l o s e s t  to  t h e  t r u e  -

thermodynamic t t - n n n j u t - m i t n i m e -  on that ther- P r .  S .D .  W a r d  ( N F L )  d i s c u s s e d  t h e
mome ter. Swen- orn ;sm esented a critique defin it ion of t h e  19oS I n t e r n a t i o n a l
of m a g n e t i c , m O P - t i C , r e — i s t n u n n c e , an t i  P r s c t i c a l  T e m p e r a t u r e  S c a l e  ( I P T S )  ba sed

- u -  p r e s s u r e  th e rmome t re - m d  was i n  f a v o r  on p l a t i n u m n m  r e s i s t a n c e  ~ i n  o v e r  t h e
01 re - t u n i n g  t N t  ga -n the n uu - u n - t e r  because r ange of 13 .81 to 2’3 .1S K . The scal e

- I t he- exi-er u r s e -u t a i i-ni - c — — o r  a t  i e ~~~ 
u t e I i  zes various spec n f i cit fixed point s

t h u  e x l - c r i m i - n t u l  p r - - b - I t - m s  are w e l l  known-- such as the norma l boiling points and

si n - I  b e t  mi c e of the r u s i v e n t  of  the -  new t r i p le  p o i n t s  oh II - , N n) , and II 0
- t n g i t a i  pre s um e  gmun g e s workin g on the wi th in this range. The Pk scnm le is then

C - f j u c  i t u n u i u -  t u - i h n i - i n i e - . The e- n j u i u t  ion  of  de l  m eet in  t e r m s  of s p e c i f i e d  p o l y n o m i a l
s t m ! e  PV - m-i RT (l+IL I I / V u  where B(T 1 a4h/T forms ove r four temperature reg ions he-
us t ie- s m et a call v j  u - n t  u f i nib l e -  un i t  i t  , used t u s een 1 3 . 8 1  an t i  2 ’  S . 15 K w i t h  t h e -  f u n c  -

to itt- f ine r~ , i t c u s n s i stentl v provides a tion so described passing throug h t he
sc ui e m c c n u r - m t e -  w i t h i n  a f r a c l i u u i u  of a fix~~tl end poin ts 01 th es e: reg ions and
- -
~~~ ‘o tbn e thu r ” u - - h v m m a m i c s  t emperature, having a continuous first d e r m v m t u n - e-

- t i l l , a t i s  n e c e s - n , m u v  t o  find a rind in everywhere over thus temperature ’ rsmnge.
cal i b r  i t  i n n  at , s n m e , 4 . 222 K anti if tin is sounds comb- i i nit e d — — it is ! A

2 s n . 2 7 l ( , t h e norma l i - oiling po i mn t s of 1-mK error at one of the fixed po u n tn -

ti~ L and ii-~. 
c m cause an oscillat ing eruor in tb-c

Di . R.L . Rust-v n e -viewed the work IPTS which can he ov er 1. S naN in magni-

at 5)-I on the 11e3 and ire - v .p . scmles tude at some i-e mot e - point. t~ i r d  is  now
m m m l  urn the magnetic susceptibi l ity, w o n d e r i n g  if nm single fifth-order I-e )l--
scale from cerium magnesium nitrate ((MN). nomjal over the complete I rani,e woulsbnu ’ t

lie de scribed t b nt  t h i u n t n u u c t e u n i m u c  calc uu l a -  be be tter ..,

tion of I emp hasiz im q t h u  necessity of Ward u s  res i- onsib le f u r  a si c -
self-consi stent correction terms , i.e., >- enu r old N F L  pro tect t o  intercompare

the t .mpe i u t u r e  inte g rals of the entropy platinum resistors and t h e i r  s ca l e s  f rom
and volume mu -n t he made on m tempe rature standar ds laboratories of all p a r t ici-
--- m l e consistent with the resulting pat ing nations. Ward’ s report w i n -  f n us -
temperature scale. Thu-s e coruect io n cin at in g --h e could tell the source of
term s are much more sign ificant in lie 3 the platinum used , whet ine ’ n it be Leeds
it 1 K t i m n u  for He~’ rue -ar the u -point , and Northrup, Rose -mont , or Tin sIe~- .
Rushy described a c a r o l u i l l y - d e s i g m u e ’ st The m n t m  m u m — i c  d i f f e r e n c e s  in t he  p l a t i -
C n e O s l m t used  t o  c o m p a r e  the lie ’ v .~ u . num caused discrepancies of not more

than 4 mK. lie was able to measure T
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w i t h  1 - l a t m n u m  r e s i s t a n c e  w i t h i n  0 .3  mK The n e x t  m e e t i n g  of t h e  Low Temper-
s u t  4 . 2 2  K w i t h  h i s  a p p a r a t u s .  The  m a x i -  a t u r e  G r o u p  w i l l  he a t  t h e  t t n i v e r — i t y
mum di screpanc y for the 45 resistors of Sussex i n  A u g u s t .  A b o u t  eve ry  t h r e e
interco mpared up to this time was 11 mK years the Low Temperature Group awards
near 13 K , heut most were withi n 4 naN t i n e  S i m o n  M e m o r i a l  P r i z e  for dist in--
everywhere. l)rift during the six e ’e n mu s guished work in experiment -u i or theoret-
w- sm - - 0.3 mK u t  worst . It appears , m u m  i c a l  low tcnnpernut ure p h y s i c s .  T h i s  y e a r
terms of th e  pre c ious calibrations of three Americans shared the prize for
thes e re si stors , th n u t the b~ n o r m a l  th e i r  d i s c n n c - e r v  of t h e  new s u p e r f l u i d
h o i l i nn g point is w i t h i n  ~ u .l nuK be-  phase s  of iIe~ nut Cornell in 1972 , Pro-
lus t -en t h e -  various ns itional standards lessors D.M . Lee and R.C. Richa i l , a n d
lahora t -rie s . Dr. D.D. Osheroff (who is now nu t  H e l l

Dr . R .  h u t - e o n , s t n u n d i n g  in  f o r  L a b o r a t o r i e s , Murray Hill). The Sussex
l)r. R . Soulen who was unable t o  nuttend , mee t ing  w i l l  he -come a s p e c ia l  S u p e r f l u i d
r e t  i c - w e ’ d t h e  ~ H S - t ~n i s ) n i n g t e m n  i n t e r c o m -  He 3 Symposium not unlike the Quantum
pari -uon of ju nbuns on noise , n u c l e a r  m a g -  L i q u i d s  Symposium held at S u s s ex  some-
ne tic resonance ( \ \ l k )  m i n d -1- -ray s-ca rs ago. With many leaders in t h i s
a n i — t r t ; t e  t h e r m u - r u e - t e r s ,  The SIt S n o i s e  n u i e , 1  of research expected to attend ,
t ’ r- - rmo ri e- t e r , which uses re S u p e r c o n d u c t i n g  i t  promise’ s to be i n n  interesting occa-
Q uisi- t um I n t e r f e r e n c e  Device ( S Q I J I D )  sion. (l.A. K i t c b n c n s )
is - - mm ’ iy  useful below -I K , and
— sm u l e n us p1 - innin g to extend this work

higher I h v  u s i n g  a hig h e r  f r c q u e n c ~ [~~~ WS & NOTES
- (T I P . The \‘-tR therm ometr y involves —____________

f r e e -  - i n d u c t  i on  decay of Cu i and
u n u ’ nuc l e i , I n  t h e  5 0- 50 0  mK r a n g e  STAF F CH A NGI nS AT O N R L
the - n o i s e  m i n d  N -MR t e m p e r s u t iu res  b . n m v e -
a g r e e d  w i t h i n  0 ,8  na N . The-  I - r a y  a n i -  We- w e l c o m e -  a b o a r d  the a l l o w i n g

m u s ; s v  w s s r ~ n t  i I i  z e - d  t e 1 , 17 “le’V (1+ scie ntist s who will he u’ j h us f or  ~-e r u -

to 2.1 and 1.33 MeV (2~ I t  E2 t r n un - ods varying i r u m -n one to two years:
s i t a o n s  o r i g i n a t i n g  f r o m Co ’ . T h i s
te b n i - i  n h ’  i s  now s t - I  I k n o w n  and  t In e D r . Wj  l i i  ann J . Non ]oTn , ‘-Ia ’ I n -  m u it icc Dc-
NitS-l ~ru sh u m n g t s u m n  p r u - g r a m  is c o m i n g  to - . u r t n n t - n t  , ~~e m u e - m - a  1 M u - tors Resear ch Iah
an en d .  O r a t o r i e s  ( m n m t h e m a t i c s  and  c o u n p :n t e r

l i m i t - o n  t h e n  r e v i e w e d  t h e  SBS- s c i e n c e ) .
h u s h i n g t o n  l u r Oj e c t  t s -  provide not—too— O n .  “h n m- t i n n  I e ~r s e n , V a t - s  ‘- t e - u n s u n - j a l  Pro -
e x t - n - m n — u t - C e - n u m e v - t s t - u s e  f i x e d — p o i n t r e f —  h e - - - n  - (  : J n n e e r i m l sz , lin i v e r s i t e -  of
e r e n ce s  b a s e d  on s u p e m c o n d u c t i n g  t r a n -  R o c h e s t e r  ( f l u i d  n i u e c b n n u n n c s ) .
5 1 n  i o n s . A s mos t readers of 155 know “in , \mui t nc-v K tt re c c’ , [) e p n i t v  D i r e c t o r ,
t h e -  SItS S R M - 7 h 7  c n t n s i S t s  o f  s i - n  s u p e r -  iL- T~~~~W7 e n t e r , Ls m Sp ez  i i , I t a l y
c o n d u c t - i r s , Ph , In , Sn , Al • 2n. an d NJ ( a c o u s t i c s ) ,
whose t ra m i s  i t  i o n s  f l u m e  h -  l e t  cc ted  by I n .  \ b t  r :  n i - Sin -- m u , A - Soc l i t  m - Dean , Col -
a s i m p le $ 2 0  su’- t n t  i h i  l i t  e ci rcui t I ege  dT l u n g  u n e c  I i t ’  , U n i v e r s i t y  of U t a h
~ 1 ‘~ - i p h a s e  s e - i n n - i t  ( y e -  d e t e n : t u u r  . This (mrm t ’-ria l c science ) -
cove rs t h e  r a n g e  f r o m  0 . 5 1 5  K t o  ~i .  K G .  Su ~j~er , N a ’ n u l Surf ace Wen. u n- u n y
7 , 2 9 1  w i t h  p o i n t s  a c c u r s m t e  to  ~ 1 m K .  n ’n u n - - n , fl’~T~

’l g r e n  - 
\‘ -\ (N SWC r e p m e - s e - n t a -

n i r r e n t l v  NBS i s  c o n — m m - r i n g  a ne-s t i v e  to  t h e  t I N ) .
s i n g l e  c r y s t a l  Cd w i t h  a 10-uK-wide
I r n m n s  i t  i o n  to  rep  la~ e I b u m  1 u n u  m i  r e - - n t  n i l  1 m c ’  We ( sn i de  f a r e w e l l  I - - thus - fol iow a m g
Cd refer ens - whose tra ns it u n u n  w i n e  nearl y sc ienti sts who have n n - ’ u n r r r c - d  I - n  t ime po-
2 nnK wide. ‘i t I ~ is also c o n s i d e r i n g  s u t i u - n n n ;  i n d i c a t e d :
eSt  en s  u - s n u s  s u b  t he I range by N b t j 5u i
(18 .00 K ) , S 3Ga ( 1 4 . S u u  W i .  N I- (~~~- 2 1 9  K ) ,  Dr. David K. Che~~~, Professor of 11c c -
Au In2 (0.203 K ) , -\ uu i~~ - ISO K ) • I r a! Eng ine~’iiing , Sv rm cu se liniv ermu i-
1 (1 .112 K), Be (0. )2-m K l  and W t n , NY.
(0.015 K). Hudson reiu ie ’wed ime Dr. Lan e C. ln e~~b s u : m - r , I ( i r e c t u u :  of tine
metallurgical p roblems in obtaining C~~ ter rssr~~~~iém-~~~r u i n t - s , University
reprodu cible i n n - ! narrow tr m i n s a t ’ o n s  of Southern Nuli for mn ia , Lo~ Ange les.for these m~ ter nials. He felt that they ‘Ir . l re d e ’n-mck 1 . Gleason , Nava l Surface
may have the Nb p u u u b l e m  solved. W e . m j s s n s  r ? n t e r .  WET~~’Thik , MD.

More details of these talks snd
several other s m u - u t  m e n t i o n e d  here  ar
given in ONK London Conference Report
C-22-76 .
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n u n - h e r h e m t  ( (c -rum -s u n , P r o f e s s o r  and ‘- In - . A .  W r i g ht , R e a d e r  in  I l e c tn i c a l
u~~~u m r m  i i i  u t  tT~ 1ue ~sm rtm en t of Mr mt e ri - rng ine criag , tln i versmt y of Nottingham.
als Sc i ence-, Str n te l Jn i ve rs itv of N e s
V u s i k  i t  t u - t i e - I t r e t s u k  OB I T U A R I E S
f I r ,  [ b u - u m m n u s  \ . K i t c b n e - m i ~~~ - I n ., Crv un-

.~ nT~ - r s u i -~~ . r--- e~ A i rim ~ c j e - n u t  i t i c  l’ r o f e s s o r  A l l a n  B i r n b a u m , P r o f e s s o r  of
I a ho rm t uiv . StatisiTcs at t~~~~ii~~ T J niver sitv ’ ,
1)r. Le - selic iL “l t m e l j t h , -~- esista nt Ce-n- London , since 1957 , died suddenly on
t e n  ~i r e - c t s - r ,~~~pa ce  i e n c e m - u n m s l  A p -  I J u l y  a t  t h e  age of 5 .  B n r n h a u m , n u n
pl m s m m t i o n n - Directorat e - , hoddard St en ue c American , is  g e n e r n m l l y  r e g a r d e d  ri -u the
F l i g h t  C e n t e r , Gr e e - n h e l t  , ~I f n . m ann  w h u u  made crystm l clear the like li -

hood principle , a n d  his famou s paper
Member s of the - s c ientific s t u f f  of 1962 Thu t h e  f s u u m n d n i t j o n s  o f  S t s u t i S t i  -

who ire ’ s t i l l  w i t h  us rare Dr . mae— H. ca l  inference ” w a s  desc ni b e d , su ptly,
S c h u l m a n , D r .  1 , 8. Bate-man , D r .  T a m e s  he  L .  J . Savage as an ct-ea t ‘reall y
l~ . M i l l e r , ,-m nd Dr .  B .  II. \u m r m n. mu u sn: u emm toUs in the h i - - t o r y of st .utisti c s ,

I t  w o u l d  he h s u r d  to point to even a
N V-il L i I - \ ’cNi h a n d f u l of c o m p a ra b l e  e v e n t- ”

N o t  i c e  h a s  been  r e c e i v e d  of  nu ( F O b c- s - m u m  ( l e n i n i k  I l s u m , t h e  D a n i s h  chem-
n urse -  c h . u i n g e  f o r  t h e -  h e - . u u t u r  iem nt runn i- u t n T ~su ~ nu mu u w u r s l ~ T1 t I - c  Nobe l  Prm :e
Se ( c r 1 - m i n d  ( R C N )  ) \ e t h e r 1 s u n n (~ R e n i c t o r  f s r  M e d i c i n e  in l n ) 4 3  f o r  t h e  d i  s-
C e n t  - v ) .  As o f  1 \ n u g u i s t  1 1 T h , t h e  e o e - e - r v  of  V i t a m i n  N , or  p h y t o m e d u d i o n e
new nann i e s h a l l  he N e t b i e r l a n d s  E n u ’ r g n  d i e d  on 24 A pril rut the age of 8 1.
R e s e a r c h  F o u n d a t i o n  I n N S )  o r  N t  i c b n t i n g  He sc-as w e - l i  k n o w n  i n  t h e  (t ~ as he s p e n t
Energieonder :ock Ne -i u t u t m m  N eu l e - r la nd. tine s-ar years ut Woods Hole ‘-I.mrine

b i o l o g i c a l  L a b o r a t o r i e s  a nd  t ( n L Uni
P t - i - T S 5 ) N A I .  v e r s i t ’u’ o f  R o c h e s t - - m , - u I  f r o m  I u f ~ t o

l u - T B  he was  an a — s o c i . s t e  m e m b e r  of  t l s e ~
N m u u f ~~ — -  ~ I~ . L Black , Professor of Rockefeller Inst ~t n r t e - f o r  ‘t - - l i c a l  Re--

~1e- .i:s , TTh nvu.- m s i t e  of Birmingham , search in Ne- s York . f rom l 9 S t n  t - - l d t s 7

h a s  b - c - e n  n u p p m i m n t e ~I t o the ((ns u ir s f  he was Director of the Biochem icnu l Di-
Science lel nicat lon at Chelsea College , v i s i o n  of  t h e  D a n i s h  Fat Research
l in i e - e r s i t e -  of  t , o rudon . I n s t i t u t e .
p r o f e s s - n i  \. C :. C h u u m b c r l a  i n , m e m b e r

h~~~stif~~ a~~~~~~ir T1arweTl , h a s  N m - s  fe’sm ~ u r (ns u ug (nu n- F. Fl l iott , P r o f e sso r
been a p p o i n t e e !  s p e c i . u I  P r o f e s s o r  of ~T e 1u -cT ~n u m n T c n u l  n c m n e e ~ Tbg at  t Ime Ilni-
l m n v u n - - m n m m m s - m u t a l  P h y s i c s , School  of  A g r i -  v e r s - i t v  of  A s t o n . B i r m i n g h s m r - , s i n c e ’
c u l t u r e , IJ n i- , (’rSi t - c of \u - tt ingham. l u n t s , died on 15 tui m n e at the age of

n I (unu- m e - c-n .mppo inted a S~~. lie w u s  one of B n i ’ u i n s l e a d i n g
- - m - ) s - n  -u ~~~~t ( m s - A g r i c u l t u r a l  Research engineers in the field of heat t rans-

C o u n c i l  t o  r ep l ac e  I r s - f e - - . — on \ . R . L P .  f e r ,  li e ’ e s t u b l i s h e d  h i s  m n t e - r n n e t m o n r i l
I u h b e l h o d e  who has  n c - t T n T ’ T  r e p u t a t i o n  in t h u  f i eld of fluiu li :ed

~ r . V  TT~~in ~e , FIt S , Reader in I h e o m e - t i -  bed he-ra t t n - s im u u f e r- - .i sys tem of burni ng
ca I l~~

’
~ i~~~ , U n i v e r s i t y  o t  u . m m - - l - n m e l ge , gases and o t b . n - r  f u e l s  i n  a f l s u x d i : e d

has been e - ICL ted into the Chair of h ’d oh a er nmte - d sand .
Phys mc- - .

- -\ - I .  - l u u ~~,j . Senior Lt-~ t u u r e r  ~n P r o f e s s o r  A l e x u n - l e r  F r u n u k m n , the h nu - n s j u n

~Tv TT flngT~u u - t ’ n i i i g ,  Queen ’ s U n i v - r s i t e  p ione er T rn n n e o m - e I L  u J  e le- c im- -
of Be-I fi st , has bu~~e m i  J u r s n m n u s t  ed to  t h e  c h e m i s t r y  , lied on 27 \h uv at t I n- - age
u b s a ir of Civil Engineering at t b o -  of  80 .  (hi s research was p r i m a r i l y  in

I J n j v e r sj t  ~
- , the -.(- ) nn ’re of - n i r t a c e  p bse - n n-nm u cnr u and

Dr. Coh n “ I s u r t _in n e r , P r s s f e - s s t s r  of  t h e  t b e t n r e  of elect i ~u c h i e m m m i c u l  processes .
? ‘ i ~Tstry ,t  the tjnjvers it v of K e ’ i - l e  He e s t  nih I i  shed  t h e  q u m . u i u  r i t nu t i t e  I ( u s - r y
has been appointed to  si personal Chair of t ine u n f l u c n c c  of the electric field
in Inorganic Chem i- tr y at the l i n i v e r —  on m o l e c u l a r  a d s o m i t  ion  and s t u d i e d
~~i t  - , t h e  n n n u t u r e  of  ch e n - m u s  al  b o n d s  i n

- s o  - - - N I - n t , I)e-an of the molecules.
i T  - - 

~
‘m . s n - I ( --nc es m t

Co l e r ;u  m e , has  b e en  a p p o i nt  c-I to the P r o f e s s o n -  Jacques Monad , the French
Chair of -~~t~u l ied Physics n und 11c c - hiochem’ht ~ was a 3 ’~ i n t  w i n n e r  o h
t r o n i c s  n i t  t b u e  U n iver s it y of Durham . the Nobel Prize for Medicine i n  1965

died 31 May at the age of 6 He was
nm rects ’ i -General of the Pasteur
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Inst itu t e. The awa rd of the Nobel
Prize t nt h i m , in  c o n j u n c t i o n  w i t h
I ) r ,  I r .m r u e u s j s Jacob and  A n d r é  L w o f f ,
was fo r  t h e  d i s c o v e ’r v  of a p r e v i o u s l y
unknown cla ss of genes whose function
was i d e n t i f i e d  to  he t h r u t of r e g u l a t -
i r i s , t h e  m c t i v i t v  of  o t h e r  g e n e s .

( l r .  N i k o l a i  M m i - e k h e h i s h v i h i , t h e
Th u T~ia n  m at 1rematiZi~~n a~T S o v i e t
\u. rm demic n an , st ied in  J u l y  a t  t h e  ruge
of  85.  One of the Soviet Union ’s
most distinguish e d mathematicians ,
he c o n d u c t e d  research into the theory
of e 1.m s t i c i t v ;  integral equations;
and houndai c value problems of the

h u e s  rv  of f m i m ~e t ions

David E. (I, _ Peirson , Secretary of
We (~Y -\ t~~~ic F~n e r g y  Au th o r i t y from
195S t o  1971 , d i e d  21 March n u t  the
age of 61. He represented Britain
f o r  2 3  v e - a r s , both nationally and
i n t e r n a t i o n a l l y  in a t o m i c  a f f a i i s .
I n  1971 , he became  G e n e r a l  M a n a g e r
of  C e n t e c  f r o m  w h i c h  he r e c e n t l y  re-
tired.

n m .  R o b e r t ~~~p en c e , ( 8 , FRS , D i r e c t o r
T t ~~~ ~~~o m i c T ~~~r gy  R e s e a r c h  E s t a b -

l i s h m e n t  , H a r w e l l , f r o m  1964 to 1968 ,
d i e d  10 ‘ - I n u m n J u at the age of 70. He
was N(- (m t V  I ) i  rs - c t o r  of t h e  E s t a b l i s h -
m e n t  free - 1960 to 1964. From 1968
he was Master of Keynes Col lege and
Professor of A pplied Chemi stry at
the - Universit y of Kent at Canterbury .
lie remained here until his retirement
in 1 ) 1 3 .
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IDNRL REPORTS

R-S-76 HOLOGRAPHIC GRATINC S AN D  ONT ~ P I . A T 1 n S by W .R .  H u n t e r , N n u v  i l
Research Laboratory , Washington DC

This report is a tutorial treatment of diffnu-:tion gra t ings
and zone plates , with emphasis on modern hol og raphic ~s u -t hod ~
of generating these optical components. The re -por e is
based upon recent visits to several re search est — ib tis h-
ments in the UK and on the Continent.

C- lS-Th THE WORLD of SUB- n-d;NSHRY R E C E P T O R S :  A SVMNnS !tJ~1 u)5 DRUG
ACTION AT THE MOLECULAR LLV I:L , by J .B. Bateman

This brief report has been bui lt around the ’ fact— presented ,
and impressions received , at a recent —vnm ~u s s i u m  on “Dr ug
Acti on at the Molecular Let-el. ” Some ha cL r-- u:rel m s u t e n i - i I
has been included and the sequence of present -ut ions re-
arranged so as to illustrate two points tb u u t  seemed t.o
be implied in the topics chosen by the or -g. nni zer s : (1)
the methods currently in use in the i n v e s t i g a t i o n  of t l u u-
s u b s t r a t e - r e c e p t o r  r e l a t i o n s h i p ,  n u n d  ( 2 )  t h e  r e l a t i o n - . b m p
b e t w e e n  p r o p e r t i e s  and f u n c t i o n s  of a Sen  ic- s s f  e n z y m e s .
Concerning (1) special attention is p r i m !  t o  t h e  a t t e m p t
to bypass the dominant empirics ul a p p r muuclu by selecting
a well-characterized element of macromo lec eul a r st ructure
as “ r e c e p t o r ” and d e s i g n i n g  a “ su h st  r a t e ” or “dr mic ’ f- sr
it on the basis of detailed structur nu l information . In
(2) a comparison is made of the ~hara cte -risti cs of se l ect u n -d
enzymes perfo rming functions related to acid base contro l ,
active transport , replication , neuromusculur tran sm n ii ss ion
and drug catabolism.

C- 16- “ 6 CONE R E N C E  ON MAGN ETOSP UF R I C AND P A R T I C L E  P H Y S I C S  by
M a j .  M . S ,  H a r r i s , FOARD

A c o n f e r e n c e  on M a gr u e t o s p h e r i c  a r i d  P a r t i c l e  P h y s i c s  w a s
h e l d  d u r i n g  31 M a r c h - 2  A p r i l  19Th a t  t h e  U n i v e - r s i t t -  o f
Sheffield sponsored by the Institute - of Physics -un n d the
Royal Astronomical Society. The m e e t i n g  covered the topics
of reconnection and convection , Structure and stability,
particles and their origins , waves , fields , and puls ations
in the magnetosphere .

C - l 7 - T h  F I F T H  INTERNAT I ONAL SYMPOSI UM ON FRESH ~-\TER FROM THE SEA
by Robert H. Nunn

This report summari zes the natur e - and scope of the
conference which attracted some 495 delegate- — from 34
countries on 16-20 May 1976 , The subject coverage of the
Symposium is briefly reviewed , and a somewhat more complet e
description is given of the sessions on Reg ional Reviews ,
Economics , and of the use of flu idiz ed beds in evaporative
systems. Economy was emphasized in the conference , w ith
major implications regarding the future of multi-stage
flash evaporation systems in the presence of rising fuel
costs.
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C- 18- ‘6 W O R K S H O P  ON THE T R E A T M E N T  OF D E C O M P R E S S I O N  S I C K N I SS by
LCDR K.M. Greene , MC , USN

This report summarize -s a workshop held l” -IS Fe h ru u ar y 1976
in London. The thirty physicians attending from set-en
natio n s sought a uniform approach to the treatment of
decompression sickness in the - North Sea environment.
Aspects considered include recompr ession profiles , gas
mixtures , ancillary drugs , after care , qu a lifications of
assistants , and communication problems. Included in the
report is an outline approved by the EIIBS for guidance
in the choice of treatment tables.

C-l9- ”6 SECOND INTERNATIONAL HEAT PIPE (;ONFEREN (-E . BOLOGNA . ITA LY
by LTCOL Robert F. Lopin n~ EA ORD

T h i s  r epor t  s u m m a r i z e s  the  p r e s e n t a t i o n s  a t  a three-day
international meeting on heat pipe research and develop-
ments. The meeting dealt w ith gravit y -assist heat pipes ,
low temperature heat pipes , variable conductance heat
p ipes , rotating heat p ipes , heat-pipe materials , evapora-
tive heat transfer mechanisms , zero-gravit y testing and
terrestrial and spacecraft applications of of heat p ipes .

C-20-76 MONITORING BEHAVIO St A N D  SUPERVISORY ( : u o ~ r Rol .  by J ames  ~~.

“Ii 1 1 e r

This was a five-day NATO sponsored symposium which had
as its objective the convening of scientists and engineers
involved with the complex man-machine relationships in
c o n t r o l l i n g  v e h i c l e s  a#d large scale processes. Thirty-
ei ght presentations were given covering the general t o p i c s
of man-vehicle control , general models and process control.
Much attention was given to the chang ing role of man from
controller to system supervisor; to the impact of this
change on training, selection , mathematicnu l modeling of
complex systems and human performance; and to the measure-
ment of operator workload . Presentations included descri p-
tions of newly developed models , individual disp lay and
control systems , and the interaction of man and his com-
puter “slave ”. Proceedings of the symposium will be
published.

C - Z l -  “6 1976 I N T E R N A T I O N A L  Z U R I C H  SEM I NAR ON D I G I T A L  C O M M U N I C A T I O N S
by LCDR D.C. Rummier

This report reviews selected papers presented at the 1976
Internat ional Zurich Seminar on Di g ital Communications
w h i c h  have p o t e n t i a l  a p p l i c a t i o n  to m i l i t a r y  c o m m u n i c a t i o n
s y s t e m s .  The papers  rev iewed cover the  areas  of LS I tech-
no logy  in digital communications , high speed transmission
systems , high-frequency channel error d e t e c t i o n  and cor-
rection , integrated p icture-display and voice communication
systems , architecture and design of a multiple-microprocessor
network , error-detection and system reconfiguration in
distributed si gna l processing systems and data network
cipheri ng.
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R -6- Th PTARMIGAN : A UK SECURE AREA-CO MMUNICATION SYS fEM FOR
ARM ED FORCES by D a v i d  K .  Cheng

T h i s  r e p o r t  s u m m a r i z e s  t h e  t e c h n i c a l  and operati onal char-
acteristics of the PTARMIGAN system , a UK-developed secure
a r e a - c o m m u n i c a t i o n  s y s t e m  f o r  a rmed  f o r ce s .  I t  is  a
computer-based , automatically switched and mobile system
that will provide voice , telegraph , data and facsimile
modes  o f ope r a t i o n over a wide geograp hical area.

384 

- 
- -

~~~



I N D E X OF ON R L  T E C H N I C A L  A N D  C O N F I  R I  NC! RI PORTS VOL. 29 , 197S

BEHAVIORAL
CSENCEB

O N R L  C-IS- 75 J .T. LESTER 11th International Conference on
Applied Military Psychology
(AD-A 014 869)

O N E l  R Z l - 5 J . L .  BROWN Some Vision Research in West Germany
and Switzerland (AD-A020 463)

ONRL C - 2 5 - 7 5  T h i r d  S y m p o s i u m  of t h e  i n t e r n a t i o n a l
Group on Color Vision , Amsterdam ,
25-27 June 1975 (AD-A020 465)

BIOLOGICAL
SCIENCES

ONRL R - 3 - 7 5  A . W .  FRISCH V e n e r e a l  D i s e a s e s  in Selected Areas
of  S o u t h e a s t  A s i a  (A D - A 0 0 6  368)

O N R I .  7 - 7 5  M. BLANK Some B i o p h y s i c a l  and  B i o c h e m i c a l
R e s e a r c h  in  I s r a e l  ( A D - A 0 l 2  893)

ON R L  12 - 7 5  “ I n t e r d i s c i p l i n a r y  Approaches  in
Sc i e n c e - B i o e l e c t r o c h e m i s t r y  and
B i o r h e o l o g y  as New D e v e l o p m e n t s  in
Physiology (AD-A0l3 781)

ONEl . 15- 5 “ C u r r e n t  R e s e a r c h  on N a t u r a l  M e m b r a n e s
( A D - A 0 l 7  5 4 8 )

dNRI. C- 2- 75 A .R . DA ME ~ Symposium on Temperature Regulation
L,M. L I B B E R  and Drug Action , Paris , Fra nce

16-18 April 1974 (AD-A006 372)

[EARTH
SCIENCES

ONRL 6-75 R. DOLAN Water Resources and Kater Utilization
in Israel (AD- -\O ll 434)

EDUcATION 1
ONRL R- 1 8- 75 R.T. SCHNEIDER The German University System

(AD-A018 965)

~ NVIPONMENTM1
ONRL C- 1-75 M .S. HARRIS Meeting for  D i s c u s s i o n , “The Theory

of Elec tric and Magnetic Waves in the
Ionosphere and the Magnetosphere ”
London , 5-6 December 1974
(AD-A006 657)

ONRL C -ll - 75 “ 1975 Conference on Lightning and
S t a t i c  E l e c t r i c i t y , Cu lham Laboratory
Ab lngdon , E n g l a n d , 14-18 April 1975
(AD-A 0l1 443)

MATERIAL
SCIENCES
ON R L 1- 75 B.R. SUNDHEIM Molecular Dynamics Calculations at

Orsay (AD-A006 027)
O N R L  4 - 7 5  “ NMR of Spin P a i r s  ( A D - A O l 0  133)
ONRL C- 16-75 “ The IUPAC meeting in Jerusalem

(AD- A 01 7  743)

I



O N R I .  1 - 7 5  H. HERMAN Small-angle Neutron Scattering at
Jtiiich , West Germany (AD-A 0l9 408)

O N R I .  C- l3 -75 M.A. WRIGHT International Conference on Composite
Materials , Geneva , Switzerland
April 1975 (AD-A 0l3 540)

ONRL C -18-7 5 3.11 . SCHULMAN Conference in Ghent: “Usef ul
Preparative Aspects of Photochemistr y ”

MATHEMATICAL
SCIENCES

SRI. R-5-7 5 R .!.A. ARNDT Some Pure and Applied Fluid Mechanics
Research in France (AD-AO ll 442)

7\}U R-8 - 75 R. DOLAN Portugal’ s Laboratorio National de
E n g e n h a r i a  Civil (AD-A0l2 818)

t)\kI . 9-75 H.G. ELROI) The “Hydropulser ,” A New Idea for
Propul sion (AD-A0 13 635)

O N R I .  R - l 3 - ~~S 1~. G .  MAGNUSON J R .  C o m p u t e r  A i d e d  D e s i g n  and D e s i g n
Automation in Europe (AD-A018 996)

OCEAN
SCIENCE
ONRL C-8-75 F.N. SPIESS Joint North Sea Wave Project

(JONSWAP) Progress-An Observer ’ s
Repor t (AD-A0l 0 132)

ONRL C-1 2- 7 5 N .R. ANDERSON ti Dahlem Workshop ~n “The Nature of
T.B . WARNER Seawater ” Berlin , Germany, 10-15

M a r c h  1 97 5  ( A D - A 0 l 2  819)

PHYSICAL
SCIENCE S

O\RL R-2 -75 R .E \. ARNDT Cavitation Research in Paris: ‘Vive
la Difference ” (AD-A006 02R)

ONRL 16-75 M.C. JUNGER Control of Road Traffic Noise in
France - (AD-A018 026)

O N R L  R - 2 0 - 7 5  R . T .  S C I I N 1 . I D E R  J U T - T h e  J o i n t  E u r o p e a n  Torus
( A D - A 0 2 0  4 6 4 / 4 G l )

\ RL R - 2 2 - 7 5  R . i - . P OTTER I n f r a r e d  D e t e c t o r  C h a r a c t e r i s t i c s :
Measurement and Use (AD-A 022 693)

)NR1. C- 6 - 75 - , Twelfth Annual Solid State Physics
Conference (AD-AOlO 134)

JNRL C- 7- 7 5 “ Low Light and Therma l Imaging Systems
(AD-A009 244)

ONR1. C-9-75 “ Surface I-ffects on Semiconductor
Devices (AD-AO ll 128)

05k!. C-3-75 M. KABLER IV International Conference on Vacuum
Ultraviolet Radiation Physics ,
Hamburg, FRG 1974 (AD-A006 992)

ONRL C- 4-75 W .G. MAGNUSON JR. International Conference on Complex
Integrated Circuits Conception and
Utilization , Present and Future ,
Paris , France , 3-6 December 1974
(AD-A006 445)

ONRL C - S -7 S R.D. MOUNTAIN Light Scattering Studies of Motion in
Molecu lar Systems , Quantum
Electronics Division of the European
Physica l Society, 16-20 December 1974
Ve rbie r , Switzerland (AD-A007 145)

ONRL C -lO- 7S M .S. HARRIS Second International Congress on
Waves and Instabilities In P lasmas
Innsbruck , Aus tr ia , March 1975
(AD-AOll 127)
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ONRL C- 14-75 B.R. SUNDHEIM Computational Physics of Liquids and
Solids (AD -A0 14 870)

ONRL C-2u~ 75 R .F. LOPINA V III Annual In te rn a t iona l  Seminar of
the In t e rna t iona l  Centre for Heat
and Mass Transfer (AD-A020 466)

ONRL C- l i- iS T.A. KITCHEN S Relaxation Processes in Magnetic
Systems (AD-A020 436)

ONRL C-22 -75 l.A . KITCHENS , The four teen th In terna t iona l
D . U .  GUBSER ~ Conference on Low Tempera tu re
B .M. KLEIN Physics , Hels inki  Univers i ty of

Technology , Otaniem i , Finland ,
14-20 August 1975 (AD-A022 709)

ONRL C-23 - 75 T.A . KITCHENS Second Intern ational Conference on
Phonon Sca tt ering in Solids ,
Nottingham University 27-30 Aug . 1975
(AD-A 022 708)

ONRL C-24 -75 “ Hyperf ine In terac tions In terna tional
(A D - A022  814)

ONRL C - 2 6 - 7 5  D . M .  McEL I GOT LDA-Sy mposiu m 1975 , Technical
Universi ty of Denmark (AD-A02 l 487)

ISCIENcU T*C*.’NDLOQV S
GOVERNMENT POL ICY

ONRL 10- 75 P. STOCKLIN Cent ralization and Vigor-French
Educa tion and Research (AD-A0 13 770)

ONRL k - i l- is  “ Centra l iza t ion and Vigor Part I I -
Orga nization and Funding of Research
in Franc e (AD-A 013 782)

ONRL C - 1 7 - 7 5  R . F .  LOPINA Technology T ransfer:  A Report on the
NATO Advanced Study Ins t i tu te ,

~~~~~ SCHULrv’.~ Les Arcs , Bourg St. Maurice France
1975 (AD-A 01 8 063)

ONRI. C-1 9-75 J.H. SCHULMAN “The Work of the UK Resea rch
Counc ils”; A Symposium at the 1975
Bri tish Association Meeting
(AD-A 018 025)

AD NUMBERS FOR EUROPEAN SCIENTIFIC NOTES, Vol . 29 , Jan-Dec. 1975

29-1 AD-A00 5 419/7G1
29-2 AD-A006 188/ 4G 1
29-3 AD-A0 07 612/5G1
29-4 AD -A Orj 9 O07/6G7
29-S AD -A0l 0 524/7GI
29-6 AD-A0 12 349/7G1
29-7 AD-A0i3 247/2GI
2 9- 8  AD-A014 41916GI
29- 9 AD- AO1 S 277/7GI
29- 10 AD -A0 17 070/4G1
29-li AD -A0 19 054/6G1
29-12 AD -A024-563

i i i

-
~ 

- --- 
~~

-----_— --
~~~~~

- _ _ _ _ _ _ _ _


