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OF1~IC~ OF MW. .L R~S~~M~O~Lon don

EL~ OP~~ N_ SC I :NTI:~IC NOTES

l AuCus t 1951 ‘ o~~ 5, ~3. 15

~Lucs5scE:~c-~3 MET~iOD ?O~ .. SUR1Nc S MWL A : O ~T~TS o~’

At the Institute for P~adium F~eaearch, Un iver si ty
of V ienna, Dr. F. Hernc9Ger and Professor Eerta ~ar1i~ ,
Director of the Institute , are perfec ti n g a f luorescenc e
method for detecting minute amount s o±~ uran i um, down to con-
centrat ions of the order of lO—~ by weight.

It  was found that vcry high sensitivity could be
a t t a in e d  if the uran ium is incor3orated as a f luorescence
activator in sodium fluoride . Very intense fluorescence is
the n observe d in the yellow—green region ~then the substanceis i l l um i n a ted  w i th  u l t r a v i o l e t  l igh t 0 The sample is f i r s t
concentrated ~y cnemical  means and tnen :u ~ ee int o a heac of
about  25 mg of sod ium f lu o r i ce  by m e l t in g  on to  a p~atinum

~;ire. A sample corresponding to an original concentration of
u r a n i u m  of only j~~ 9 produces a very noticeable emission of
light, while a concentration of 10° g ives extreme ly bright
. r ~~i i ov ; l igh t .

Apparatus  is nea r ing  c omple t ion  for  m e a su r in g
r a p i d l y  the u ran ium content of such beads . The fluorescence
of tne beacs , wn~ cn is i1 lum~ nated by a h~ grm p ressure  m ercury
lamp, is viewea anr o~ grm a microscope after passing a 1~ ;nt
f~ 1ter w~iich nas a narrow band-pass in the green. Thi s light
Is ar r an ~ cc t o  ~ i1i ha1~ the area of a c i rc l e ;  its intcns~ ty
is co:np~ r•3d ~:~ tn  tnat of a standard l amp wnose intensity can
~c varied accura~ e1y by ad justing a a u ;  ana WIIm C ,~ x~~11s tneother na1~ of the c i r c l e .  ~~ apparatus is cali~ rated in a
routine manner b e f o r e  and a f t e r  each determination by viewing
beads whose uranium content Is accurately known.

— 17.3 —
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The tecnnicjuc ~ao cc ap : liec. ~o var i ous ge o— •
physical pro~ lcms. 01’ particu lar interect at tne moment
arc measurements of the uranium and radium content c~
different layers of the ocean bot tom. Tha radium content
of th e samples is de t ermin ed  by m e a su r i n g  t he i r  alpha
activit’ . It has been found that in ocean water the
radium/~ranium ratio has less than the equilibr ium value,
while in the  ocean bot tom the ratio is larger than the
equilibri um value . By measurements on core samples from
the ocean bottom it has been shown that the ratio approaches

• the equilierium value as the de th (~~0e., geological age)
of the sample is increased. At the present time, extensive
measurements are boing started on core samples of’ the ocean
bottom whmch are about 12 meters deep ana correspond to
geolog ical age up to about 10 mi llIon years. These samples
were obtaine d in a recent expedition by Professor H.
Pet tersson  of the Oceanographic Institute , G~àteborg, who isc o l l a b o r a t i n g  w i t h  the Vienna group.

P~~SIE LE EXISTENCE C? A NZ.1 TYPE C~ H A W  MES ON

• The event shown ifl Fig. I has recently been ob-
served in a nuclear emulsion by Dr. C. O’Cealiaigh of the
University of Bristol . A cart icl~ I~% 7 reached the end of Its
range at the point P and decayed v:it~ j the emission of a

~i.—r’ieson of range 1050 microns, cor responding to an energy
of 5,91 .~~V. ilie ~.u—meson came to rest :n tne same photo—graphic plate and emitted an electron e. The range of
particle 

~~ 
in the emulsion is 5900 microns, and its mass

as determined by grain—counting and by scattering is 1100
± 100 electron masses .

~ig. 1

jrE.
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The evcnt ~ias at f i rs t  th ought  to  he an ordinary

~-a decay but because 
of the enceptionelly lcng range of the

a—~sc s on It  was fur ther ana lyaed~ and the unusua l mass de—
auccd. After ti-m is discovery, about 600 other i~—~ decays
\,r er e more thoroughly investigated , but no other heavy meson
decays have been f ound .

The question arises to whether the par;ic1e~~2j s i d e n tI c a l  w i t h  the heavy meson of mass of’ ab ou ’_ l30Om~
observe d a few ~;eeks ago and ae s c r ib e a  ~n ESN ? ~~~
This latter me son is r e f e r r e d  to a~ ‘~~ by the P~r i st o l  gr oup.
Ii ~4 20 is assue~sa ~o undergo a two eoc~ CCCCY)

~
- v , then the mass of the neu t ral  p a rt i c le  ~ Is approx—

imat oly  30Om~~ If t hi s  is co r rec t ) then A~? anc~~~- are
~i f f e r e nt , sinc e ~n the A~ decay tne p ostucat ed neut ra l
p a r t i c le  has a mass of only 500me. The i den t i t y  of the two
par t ic les  thus remains in doubt .

?H0T~~ONDUTTIVE CELLS

1-t ilger and att s~ Ltd.  (Lon don ) have j ust announced
• co~uiercia1 procuction o: a new pno~ oceneuc . ive  ce l l  w~~ h

unusual  p r op er t i e s .  The cel l  is the  i nvent i on of r . E.
Schwarz of th e i r  own l abora to ry ,  and has been desc r ibed  b r i e f —
ly in Pr oc. Phys . Soc ., Lond . B, 63 , 62~ ( 1950),

The c e l l s  r~ssi b e n g  pro ducee  have a sensitive strip
o: casmi um selenide 10 ma cy O.7~ mm mounted on tne end of acyl inder s/&’ in d iamet er , \ f h i ch  al so  serves as a s oche t fo r
a shielded l~ ad0 The sensitivity for li:h; ~‘rom a tungstenLeaP iS of ~nc oreer Oi a or more amper e s  per ~umeru. ihe cells
scow s ome s cn s it L v i t y  f r o m  tne .K—rey r e g i o n  a~ 1 tnc way to
~~~~~~~ microns , wx~.h tne maximum r esponse  pea~ ed sharp_y  at 0.7
mi~ r o~s. m e  t i m e c onstan ~ is Os tr .~ oreer  o~ a m i l l i s e c ond
depending on the l igh t  i n t e nsi t y,  and the dar h r e s i st a n c e is
jQ S t o  1010 oh -ac . In one cx 7 e r I m e n t  with  7030A radiat i on In-
t e r rup ted  at 803 c.p .s. i t  was p~~~~lbi~ t o  detec t  10—12 wat t s
using a band wio n ol 1 c.p .s. ane a s i g n a i  equal to  the noise .

Under s t rong  i l l  m a t  ion the  ce l ls  show s ome f at i g u e ,
bat the e ff e ct  is less when using a special ce ll  made Pr i m a r i l y
u’or s t rong  l ig ht .

The o p e r a t i n g  v o lt a g e  is chc;sn a c c o r d i n g  t o  the
l i gh t  i n t e n s i t y  to  be measured . Ifl  -ao~ t cases ten vo lt s  s

— l~.3 -
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ample and in no case Is mere tha n 50 volts or 20 ul 1liaap~
recom.~emeded. At this time the cells are being made pri—
mar ily for use in spectrographs but shoaLc  be valuable for
a variety of instruments where their reme ricahie sensitivity
can lena to thu’ simp i ific~ t ion or elImination of an ampli-
fier . lfl CI~:mmon with other photoc onduc ~ lye c e l l s , they are
m:me ;L valuable In uses ~ihcre the light can be focused onto a
smalL area. The usc Of t hin c e l l  in the f a r  u l t r a — v i o l e t
and \— r ay  r e j~~on is still eesng soudiec,

SI ~PLa AN~ ~1~(aD .~ a LmL dYDr ID~ S

A number as’ new s imple  and mixed  meta l  hy d r i d e s
leave beer. prepared by Professor E. Wibcrg (Lunich). .~caongthe s imple hydrides, BeH2) ?~h5~i7, and in~L~ are noteworthy.These were obtaIned by r cact i cr~ of’ the c~ loride with excess
LiE in ethe r so lu t ion. The whi t e  powders obtaine d were not
d e f i n i t e l y  i d e n t if i e d  as the pure hydr i des. They may be
mixed hydrides with lithium ,

Ne~, mixed hydrides include magnesium— , lithium— ,beryllium— , indium— , gall ium~-., zinc—, and tin— aluminum hy-drides ( ty pi cal formu la~ Mg (AlH ~ ) 2 ) ,  l i t h iu m  indium hydride
(L i InH4), magnesium boron hydri~ e ~h~g(~ I-i~ )2), and l i t h ium
g a l l iu m  hydr ide (LIGaH 4 ).

The solu bi l ity of ~e~Al h-I~)2 in ethylene suggeststhe following br idge structure:

H\ H\ ~~H
Al. Be ‘Al

H~~ ~~H 
‘
~~~~“ “~~~

Indium aluminum hydride can be prepared in e ther
solutions at —70°C according to the reaction:

1n0 13 ÷ 3LIAiH~ —
~~ In(A1H4)3 ÷ 3LiC l

The white lfl(AIHL,i3 decomposes above —40°C:
ln(A1H4)3 —* In + 3/z H2 3A1H 3

— 181 —
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Lithium ~cllium hydride (LC ~aN~ ) (~ :ev eu~~.y br iefly men—
tLcflce oy Schlesinger et, ci.) ~~~ ~:epar .a ~n ct~~~
solution :

daC l3 + ‘ILIM —> L i Ga h t~~~ + 3LIC 1

LiGaH4 forms very s t ab l e  ether complexes , p robab ly  as follows :

R-,0 1-I
4’— ~~~~~ / ‘. 1~~Li Ga

~ #
t N

R20 ~H H

its ether s ol ut i o n  is a s omewhat ~zeahcr  r e ducing  agent than
LiAiH~ . j fl  contras t  t o  L:A~ :-~l ) ~~~~~~ oeo- s not reauce Den—
zon~ttile, benzophenone, or p—~yer oxy~cnza~eeny~e.

Further d ct a i l s  arc to be found in a current series
of ar ti cles in Ze it schr if t  i~lr Naturforschui-ig, ser ies B.

AN ENANTIo:.:o~?H c~ AN ALIP: -tATIC ~~~~~~~~~~
Professor Karl Freudenberg~ Chcmisches Inst itutder Un iv e r s it at , heidelberg) is engagec in cons c; :per ~~ment s

on the synthesis of a pure enant soiaorpn o: 3—methy.hexane,
the simplest aliphatic nya:’ocaraon capee~ c of sho’:~ng op-
tical activity. The structure of sh:nimic acid has been
known for a long time , and more recently 1-L0.L. Fischer es-
tab l ished tha t  the conf igurat ion of the three asymmetric
carbons is as follows:

Freudenbcrg found that saturation of the e thy l—
enic double bond with hydrogen yields dihyd r oshi- :imic acid

— 182 —
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which has ~.he w’one:ty ~hnt It ‘ as a
Th i s  f ac t  es t~ bl shc~ ~.hnt  t he  ca.’scay g r o a p  has assu:as d a
cosition on tim sane ~~~~ o~

’ the :: . j a n~~~~~ o the n a :  as tI-n
hydroxyl group in  the  p~ :u u o s i t  ion . ~ v this mean s  the Con—
ficurat ion of the asya .~~ ric carbon atom bearing the car— a
hoxyl group become s he own in dihye r oehli-:Lmlc acid ,

By c onvent iceal  pr ocociunes the c i s — g lycol crou t of
the dihycir ochi~:inic a d l d  ~5 p r ot e c te d  by r e a c t i o n  w i t h  ac e—
tone , The an~re nyciroxyl gr oup Is t een ~r ot e ct e a  Dy acety~
lat ion. After re.:ovai of tom acetone restduc~ tee cis—glycci
is su b~ ectee to oxidation (and hydrolysis) leading to thec ompound :

NC~~ -CHz-C1-i-c Hz-~~H0i-i-CO0H

COON

Frcudenbcrg plans to reduce this tn carboxylic acid
to a t e t r a — a l c oh o l  by use of l i th iu m  aluminum hydride and to
c onvert  tee t e t r a—alcoh o l  to  tee ny erocai ’bon e—metmy i eexane ,
Since none of the r eact ~~ons invo~ vec a bone t c  Lee asy~t -aetr~~c *

car b on atom , one expects t o  ob t ain  a cur e en ant iomerph of
t h i s  s1m 1e hydr ocaroon , tom co n i i gur a t son  os wh ich  w i l l  be
hnc~~ r e l a t i v e  t o  the sugar s .

IRR~V R SIrgLE TI R :OD’{Aef:jCs ~~~ TE: NY o~’~~ a::ics OF Li QUID
:-h:LIUN_ I I  

_____________________

I, P r i g o g ine and F, :~:ezur of the  Free U n i v e r s i t y  of
~russels have made a theoretical study of the hydrodynamics
of liquid he l ium II by application of the thermodynamics of

• i rr e v e r s i b l e  processes , Their work is not only a f i n e
example of thee usefulness of t h i s  t h e r m o dy n a m i c  method , but
also inQica tes the csi~ erence aetueca he I i  and a mere m ix t ur e
o~ two f lu i c s , one of wni cn nas vanssh~ ng v i scosity .

Two d i f f e r e n t  for m u l a t  ions of thee  hydrodynamics  of
• the sy stem ha ve been deve l oped. ~ oth are  based on -~he cx—

tens i ofl t o  a movin :  syst em of tee ~-ibbs  fo rmu l a  f o r  the  en-
tropy change in terms of in t e r n a l  energy and volume changes.
In one case ? the formula is a p p l i ed  tc  movement w i t h  respec t
to the center of gravi ty of the entire system corresponding
to statistical equilibr ium of ve locities of all constituents

— 1
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w i t h  n o m ,: ae t  ~ O ::otlc.t, U - ~ ~‘i~~ a fce i.ela ! e L l e  to
an C:m~~n~ \ lena. c:n~ t:oe ‘ehiCe ennaite ~cinm iftc~ t ia.. of
afl entr n y  ~‘1ux eec: eI~Lno a’/ seance o nes en. ~ mLciC~’
re~~3t  ~~~~ ~~~~~~~ L:.~ a te ’Le eec ta.- a.’On Ct ~” t e rms in.
the  source  exen es s  ion  an - :  teen n c r  Ived  ~ad jet:’oduceu in
thee et~uatite of noo :cni of tee e n et c a .. ~iet5 le~~es on!y to
thee c lass  j cel  S t oke s —h ev i or  hyerodyn: .mic equa L I one Ci’ m o t i  or~

In thee second cce c thee foraule is ~~~~~~~ to t:-m
fluia ee:a.oneats se:oa:eeaLy . see thea ::c~.; C m.~~tiOr. ~s etro—
duc ed t h a t  a lm os t  no ::ca.et om is t :a.na.’c~r r ed  bet~;ecr: t h e~-
c omn o::ents h s  c o r r e sp o nd s  t o  an ctp: t1 ten~ am ve t OC~ ty  di s—
t : t;a ~~~On ar cane tee ~ecrescop c t-

~~ ..oc t t~ r a. aeon co:::pceant
sep n r a t c_ y .  Sace an ~ee:ata on on m’anefe : c: not i ce sesu~ c
be ac n i e m o ~ e : n o:: tee se a t  s e i c a  g a v o n e i n g  tee syct on:  5~it

• m s n e~~y aseame c. ant . cat ceni ’:ee in tee_n wone~ ~ee cmp _ ete
for:: of Gorter ~ s eçu~ eicne of .:.ea. ce for aon:eC. and ~upn.’fiuld
comeonent s2 including pcos ib~ e fn l c t i o a .- l t~~.’me teen f o li c w s .
Thi s  ~s sa contrast to can l:en we::: a. ~~~. oe (m’oot, e~-c Jansen, and P. i .asu: ’  (Physica ~~J ’Lii1, 69 ( l ~~~~ 5 O ) )  ‘,,-hei ch de-
r ived only thee ec~ui lib r Ian :e ati~.ns ~~ ~~ :1 using methods
of irreversib le thermodynamIcs.

• Tee dynanlCs of mintanes of he i i  with thee isotope
Nc~ have alsO been studied 5~ r thei~ :;nccedur e. assuming thee
:m~ atoms can exceange momentum onsy ante tee norma l ccc—
S t i L U C C ~ of cc I~~, ~rie resu~ tteg a.cenaiizatioe Os a-or:er ’s
equa t ions  has s u c c e s s fu l ly  ba2n appl ed to  in t e r p r e t  var ious
recen t observations on ec~~—Ec~ mixtures,

Cn Toe:~-..~cY~~in a-n-aICbS ~ IJ ~~~~~~~~~~~~~~~~~~~

~re ?roi’essor F: iedr ich 4 .cy gand , Chem schcs in s t  i tu t
den U n i v e r s i t L t , he ide l b e rg ,  has deve loped a new color re—

* 
agcat  for use in thee ce:’cmatog:e~ nic separation ci’ aliphatic
o n e — c h i o l s , or t h o — d i h y d r o x y  a r o m a t i c  ccmsoun es , and ortho—
qui r :cncs. The s o l u t i o n , we ice  c on t a i n s  t i t a rd as: t r i c h e l c n i d e ,
e y ni a i e e , an d me thano l ) ccc been sheo.ee to  y i e l d  a Y e l low  p re —
c i c i t a t e  or color  w i t h  ova:’ 103 c ompounds of these types.
mee struc ture of’ tee ye i tov ;  c c..~pou ncs is not ke cwr~3 Ou t thee
characteristic groupin g rcc~ oomib lc for the reaction is cvi—
d a nt ly  — c ( o :- :)~~~~ 1o h ) —  ( a n  e n c — c i l a l ) ,  A r o m a t i c  or t . .o—d l iey droxy
comsounac :oey oc regarocd as ~~~~~~ a s a:’ groapi ng an d

• o r t e c — qu in o e c s  react  appaz’ee~~ly cue so pro m :m.ny r~~ ucs~ cn
by TiCl~ .

—
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2h:e :‘taeoet bome useci t~o: the e  dove loa :eet  ci’
• ~fa:’ cI:: c : mt n , n a m e , ee~. t n :  ccoelc~cd epcrs : ag’ e C

for a ite m . ,•n IO.1 of t ian ~:it:5~ t L.~~•. . e_ ’I era. ie . fe: I’.
so ~.atc :’i.iieC i t h i s  ~, .; t h o~ cea se u sed

so dc tc :n, i  en: cole :  Ian :r i c e i  lv t i n :  e:~~a a s  a.’ t h e n  van i cat  c i —
~~~~ ~~‘\  e~ s~ I t  ~~ i.,. _co a.
nc ti .cd as a . :ne:u ;  a.’ : u e e tit a t i vc  determine : ion of asc~~ b i c
a c id , t h e e  d e t a r :n in a t l on  t o  be ce,’ r ice  out if l  en atmosphere
a:’ h e .

• h~UhYi’TfLL -.ii’i~ h h~UiILfI ih~~~:T•.hi’

Pr ofessor W~ G, heu:e~---s eec his assistant , r .  T.
J. ~cdc n , at tn~ ~a.CO5LO.’\’ 01’ n: 1T5 cal  uecm:s t :y  ot tee
Teche cel  U : Jv e r s i t y~ il~ ift~ are et~_n.yieg thee mechanism of
n o c :y s t a ll l c : . e l c n  in . s t r a i n e d metals , Two caper s  u-crc re-
cent ly pu:lis.e d on eats sua~ ace, ~i.—:ay lnvest:gat:cn of
thee : :u cicer Ep o t  0: Crysea.c o_es-cae oy m e e r y s t a i l ~ z a t i o n ” ,
by n, Ticecas, and ~

‘0n t i tC I~at ur e  a.’ ~ccni ,’e t a i l i z a t i cn
:buc~ ci ano tee ‘an ~g~ n a. R c c ry s t aL l i a a t :o n  t e xt u r e s ” oy
~ ur g c r s  ccc ~:eccma (Fr oc , N . . eci~ -~mac ,  ~~~~~~~ 9 ( 1950)).

The ~‘c::a,t:ce of botect :al ~nci’ystcia.zat~~on .ucien

- 1 . ~. :  ,., ~~~~~~~, 
s _~~, ,~~~~~~~ r _ _

- ~~ . , - . .,~~ L.~~. ~. — S ~) .L ( S L. C ~ £ J S ~~~ - ~~ . ~ - 1 S . flu. —
actor ices structuraily oy tea pnescec c 01 5-shapec curvatures
a: ~ae iO~~~iCC ~ i5CCS in toed neg:cns on ~ne orcer  on a
m i c r o n  in s i z e,  The r a d i i  of these  c u r v a t u r e s  vary w i d e l y
ccc cepefla on tee mccc of celor :•;at:On~ me t e rms  o~ c : s—
locat i on ;eeory, the d e f or m a t i on ,  has t et ro caced  d i s l o c a t ion s
cc tee S~~~sp p lanes , ace tecy are pr e c o e mn ant ly  a. the same
sign ~n tee region ci a local curvaturo on a g:ven Sign.

Teen tee meta l  is n n : a .  nea.ee, no m e t s a . c gr a p e i c
ceangos occur~ eu~ tee mecnan:cel prcpe:a.cs are alterec,

• Teis eheceomonon ) ce l l ed  rec overy, is cepis iced by two s imul -
taneous cor.seqaenccs of’ thee in cn e a s c c  r a t e  of d i f f u s i on ci’
tee d i s i c c a t_ on s : J-e an n n n a . a t i on a. ea::’s a. c n s~~oc at~~ons
01 opposa.e s :gn  ecu .he grouPing Os tee merge neg:ona i ex-
cess number ci’ dislocat i ons of the e same s i gn  int o lines.
Reg:cns on curvature ci’ thee latt :cc. are  c onver ted  i n t o  groups

• ci’ less h i g h l y  s t r a i n e d  polygona l ei encnss~
I f  the local curvat ures are saff.cien; the e l i ne s  of

d~ slocat i mes extend far encac e to lena CLOSOC poi:.r;onai C e—
ma.s (~ ea.cet 3o_ ro ’u zat me-’) ‘ cm of

• c u r v am er e c  me a P i C C C  a. m e t a i  ant . t e or s fo : e  the e  c a r f ec t : c n
o~ pc~ygo~ iza~ ion are no~ on~ y re~ uta. ~o ~ee m~cnosccpi C
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bus  ~~ eo so t h e e  ~~~~~~ a~ a _ _ ,in ni, n ,, . 
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hen • ? i c ,h e . .~ , .ae eucoced eci  I . .  s t o n i n i n g  a. a l u ,n i c _ : cog ’s_ a l
in  m :m i na :‘ ~~~~~ : e ’ c c n n  w i t L ~~u&. i : .m’~~duc ::g a. e ach
te:’tice .~s is ~~ta.ilV n

’oee~. aft’.: l a s s  t h a n  l h e  •

st~~~~a. The t o c , :e icac  ho u sed  ‘je t so a l i g n  t h e~ a . ’ , s tel
i e i t i ~~l i v  me sue .i  a. . a. acm o:::.. : sic .  t e e n :;_~ ca c:-~~ gr
b -n ci’a.lc:-: o l i ~~, T h i s  c ra .t~~ d I e  not  n e c o g ’ s t a n _ m e e  a nt
sea .ed  vc r :n l i t t l e  asa.nism, ia.iou’:ing thee absence of any

• - j,., ~_ — - _ c -  i _

The h e c e u n e cm’ ~a. ,es~~~ :.

bn , Tiaseac eec easliet a variant a.’ thee Lc.ae
m e t h o d  ol’ h — r a y  d i _ ’_’n :,ct  Ice se e_ y e  is t o  tee St a cy  of n o —
c r y s e a l l i sa s i cn  n u c l n : G Th I s  t n c ,eIcue~ i h e r s n  cescnibed

sea - eenov i r,~ cons  n e t s  on cm. . a .eg a ::cmyo nr o—
:a.tic divergent bee,.: o±~ h—nsp’s~ o:’ i g l e a t : n g  f r o m  a ve ry
sm e l l  fo c al  S O t n f e l l  on e. c i ot a et  ~~~~~~~~~~ Ta. f i l :a  is

• p l ~~~~cae near ccc seec n:a.:: so tha t see r~ eo:cec cn 0nectnc
spot  :s oat on :ocus , t ee  Sheet no tee:: an “ macg e ” on tee
irnznelatcni pan; of the spec lane :, w I t h .  m e s o n  c ar t s  wh i c h
h:v~ d i _ ’fer -eet  on ~‘ o n s a t  ices d i s c i a c e d  w i s h  r e sp ec t  to  one
m a ct e e n ,  ~ :c ::cmeoe was e : : c m~~e ~o ameannus :; so,eet , c o la
ro~ lec  ccc tee n eoa~~ec n o n  a _ o a  m i n ut e s  at etO~~ t o  n o r m
rccr :-sta~~~:zcc g:a:ne ame— c :.a,: ne ameaceer, emcee tee
ua. :Oct  n o n  me tee eaters :‘encr:e : to  eaevt  inn ,  -

ccc pernectec. :,:s a s ? m e ’ a t u s  ~nr. a_ rs~~C a m e r  tee f n n e n c s s  of’
t c cc ~ scc~~) ~ o ~~ a. Ca. a. c_m a. cLa ~__m a~~ ee
- .,~ ~ • o • — S a— ~

_ . 
~~- _ .. s ,. n -~ ~

- - — -
From she results ci’ his e:-:cenL:.:ccts~ thee natur e

• of ‘cotcet I-a l recc’ystaliisat ion nucle I can be cieced together .
• • . .ny  a rc  evi~~ :cmly ::1~ ae u~ a. groucs CI :ee : ICCa.y  p O iy g crmZea

• a.ec.-m , s:~ :cn :n 5 n n o n i cn t a . i Cn  cy coca; one cognac on ness ,
t h e e  ~n ou e  as a -.‘,‘heoi~ b e i n g  at some 30~ or ~i’0° f r o m  n e i g e —
O cr i n g  .cmocxs . neey are teens: ore pnoeuxaec to ce Ic rac d at
t hee  points of inflection of’ thee  10051 S—curvatures described

• •• aoove.

?he a’c:.’sh ci’ Peer t~~i 1 I C C c h
4 Thee g roup s  of pc ,ya ceizoci blc~ ns heave g~.cn ca L ed

“ co t en t  id ” :: ‘o lci  by Cahe~ Ac c oi’d ng  so t h e  c I ft  s c ia n t :s t s ,
t iC C :r  do n ot O C C O Z t C “ a c t u a l”  n u c l e i  u n l e s s  th e y  have reached

sun~~:cncntnv stra :n—:rse state a-n tom oonelotie .s c1
g on : z ae  ion , ace u n l e s s  t ac y  arc  sse’ roundec .  cy e.ore h:~, alg’
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st:’a mtcL . :“q. o,:s :n a . dl t l o :’. . t~~ . ~~~ia.n~ ~r :eee me g
LI — e _ ~~~~, ,

~~~~ ~, 
, —

LIen :, :,, : : L I  no ,. s’.me n-e l ,~t sca.~I :  :1
t a r e c~~:: i t i t : : s ~~ . - ’ e n a .  e e o i iy  f e . :- . a. ~ :e s l o t s  o
~‘IoctLn:: ~~ -

‘ 

~ y’~~s:~:s,:u l C a ~’ .~~a.:c’a. :f a.CCsO co:,~.itio: -s
:,:‘ n ct , 5~-e on ~.-ore ~~_‘ o hs p s y p a ~ais~.d I looPs fcr ::.Inn; sea
eec In- en ~: cut car. n’ 0’,o~ ti: -, ‘::a.e:.,_ Lice n’ocec. S e V O  a.-

.unc; cc’.. iVe cue cmi, dcn;ore. cape: i :a-netel icuinga not a m e l  ly
e::eia.:sne by tee gn m o t ,s~ e e e e e t m e r ;y t ecory  a lon e  are more

Sj u:tcnnrst ooa  on t e is  cc: me ,

— • , ,~~~~~~~~~~ ,. . , S 2~~ , . _- _.. i , ,  — Li , ~ LIt ¼ . ’ • -—, ‘./ — - - - ,‘_ ‘,# LI

P. group ceder thee - s i r e c t l e c  ci’ ? r c~’ essor  E. h~ ta.
C~ )e:,:cda~ fine cton of thee P cy.a l ns;l ut i en . bondcn 1 is

tom ;I’sss:c deform_mic e of ::eta. : w i s h  p a r t i c u l a r
cashe s is on t o m  ~f f ~ ct of te:,:te,’at a.-3, Thea g e n er a l  C O n C I a S I on
f ree; tn .io -none i on t ea t  s l i p  is  ca -s nor  t o  I~~i t I a . t~ at  :.ow ~~~~~~~
e ret  arcs ha.; ha.’eet’ t o  cont i nue , — ‘hel lo  at  h i g h  s- s m p e r s t u re s
mm op,nos~~tc I’S ;1’aa~ —

The e i n v e a .- I g at  100- en s  boo:. ace-c  :;l t h  t i C f i C  c : ’ y c c m .
s e c l a _ m o  of g o l d - , 

- 
s i i ’j a r , e nd n i c h a ,, Tee :‘eseits ee t : ln .;d

a -ns n me~~ a r e  e -;e~a.t::cI tee m o s t  :‘ ; l i t b 0,~~, S lee. ~1l ’ ’a.’ t s ’~t~ d
in s ir  u’m’ ’shc1 ’e to  • e  at’foc t - a a ‘un t .. .. ~_ t m o s e h e n e , an:. t e e
5’! Ca . S Oj C  ;;.c’:e l are s la.,s cane  t n-en te- . osee:’ e-.~;c, me t -~ls ,

— I f ?  —
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Than resen t s at ’ s a n c h o s c e n e  on ~ oi.. c:’i .,:s s
at ‘m.,~ a~ss .~~a ’_mu ’-’CO cue no g c n e n . _  I ~~. a y ’.~-:’~~n -

\.,5.,
~~VaO t.n ss..CC,m .tu’O neon - is s onar: ; a.’ a_ my  o I l

• ‘..-:aee t ea  5100 a.’ ma. st.’nss—C .tn e~0’, Cua.O I: la ,’ , ~..,t., t h a t
c h i c  s t ag e  is reache d :..o:o çuirhel y a; 10..’ sn , . - e n _ m u r e s  teen
at imghe~ Sceomniticelly, t h e i~ b e h a vio r  may La 1 u s t r~~t ed
-s fo ilo.-:e:

a. 11n 0
: I L I

of s t ra i n  c o n o id e r e d ~ P.s i ou’ _m1’dies ( e n ’ abou t  5— 13 no: ’cc:t ’s) ,
thee Slope Is lo:~’ at ic’..’ teapenetumee 3 Lecnea-;cs t o
and tee n f a ll s  off  a g a i n  at h i g h  s she;e :asu :ea .  T a l e  s t r a I n
r e g i o n  is I n t e n p r o t e e  as one in ‘n e lehe s h e  pPneos  a rc  b e I n g
forme d, increasing t:eora.i eg:sat_ cn ae t eg to s’mhe ,~
format ion mono dif ficult , wh i l e h~~~h tea te n _ m a r c 5  m’ cmc;s
s n i p  on O n l S t : n l f c_ aces ,  me:: VIce ns O S t i O2 t C L  cv
nee’.;n sec t  t~~as s i n c  clenees are m ore ‘~;noo y spacee at c:gn
tea?en_murcs seen at ~O”.’,

.-‘~~~. e n - g e  s t r a i n :  ç o_  C O O S L  _ m— -~~a )~~.‘sen 1 ,
s_ ap e  on tee ss:’- c s s — o t r a m e .  c -cm’s’: eec:.me..ce.. meet na3’.-.~.. _gI In
thee :r.anr~en tea ; \.‘ouLO be cacect ro  as en.. ‘n....;: .. ’LIt-::c is
r a i s e d , At ch e e s e  v a i n L I s  ci’ s tr a in , s ccn :icm.o - o a .me
procee ding on already estab li sher -a chic ; eeLIo~ a cn ccese
wescn ~s cro accee  Dy an sc o r n - c o o  me

tom Smec eroccos n o  teas V~ an.’LI .~ a. a n-ne—eta.:
• ‘

~ one , nr .  w o m en  s li p  mas t : n r st  as. s r . n e m e c m e  ena ’s..me. cona.n scd~
only tee attcr os tees: two stages Is ~:o::.ctoa by he..
t e m p er a t u re 0

ea- :cer :mentn on -~ I .von _ h , .  s~-m~. gse: :o en c e e
b at  a re  cc m ’ a li cet c u  01.r t h~. ~ f ’ eCt  on’ a.f.’ :e,-.t at~ n ;e  .‘-~~~~~~.

glive r tc~ ted in .~ i: a lw-_ys m .cw s a r . . e s c n  :aa. c,’ s t r a i n.
ha r d e n i n g  th a n  s i i ’m n •. a o t a ~ in en. l e .r e  .s.;ea... me ,  Ten~
e f f e c t  p e r s i s ts  cv0e at 
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_m.~p .r _ s a : a ., ~~~~ t . .o ’a,~e ~~ iver
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ox i d e  Is u n s t ab l e  ab ov e abou t ~CO 0~ It s . a g g s a s : : tha t
t h . e ’ r ee tC: ha ’ LI n: ’.A5f ~~’e t O  ;:; L i i :  _m L. LI

Oxide lever at so o:~:ygn -n t ie s o l ’ a .d e A. .  Los e-n me ca c he
a :aa~;,;cn cc cc hea.e-..o then movement On en s  _ c C a t : o n a .

Lina c  x o s e m ’ Le S ~ iç’ t ’ .u,,d~; at .am l o u t  o;ag..e sun ing
t h e n  connA iC Sect s  c:; cI a .Anecen ro le ;  ioe ’.nac fount .  be ;.;oen
thee e: ’,oaet Of _mSae ’ mes enLi tee a s n e s e  no r  cct s a.e mae

c oc:’ mc ;icr .  Is teas COiCOlIS hLId be n- icon a s t e r I sm
and s t r ¼ n . e  h . nen e l . ;g ,  set both : may be enspe c tot. t 3  b~ r~m e a l ;s
of t han sca n f eces ’S,

Cn t i c a I  f t C -asS :‘c: S~Aa :r.c

bxp~..: ments  are C l s o  in. p r og re s s  a t  t h e n -  noyc i Th—
~t i t u t~~oC cm: see c r i t i cs :  sne er s t r e s s  :~~:, ‘ei.’o.a _ ‘o: s l i p  som
c;.’ir . rsieg s . . a g l c  0n5 ’ s sans  a.. cscmn’a.a ?s.’m cu n a n  ats- :r.t i on
me :~ci e= , h :aid to oL’sc.ieieg 11e ;ni’Anca lee ieg  ace v lco
‘rersa; t h e  i n f l u e n c e of \ .‘ in a  sl oe  on see C r :  S I C C i  sneer s tr ess
is a l s o  be. .eg L~tv:s t A g a t sd .  ?n ’e l -imI  n a ry  wor n agrees  w i th  -Acm ;
on n :e v : O u o  : c v L I st : g . n t ors IC ‘ m t  cc C rea s a a  w i r e  S i5 C~ ant tee
range up to ccc milii.eeter, is found ‘so increase the critical
s he_mr s t r es s  f o r s i i e ,~

n e n o n e s t l e g  v a_ m e et  on c : ”r z t u n  no’.;;e ccc been
- cm~~,nL. a-. l.;eec a.:-e:’n;a.::ts~ some on see “ e n e g m e ”  c rys t a l
eeoc  i..sa. p n an e : s d  hen ’ t h e e  Anensce .se Ason. n u n —  found by X—ray

h o n  t o  LLI a c tu a l l y  b:c:yctcA.s disoriented by about
ccc - 10:0cc r . . _ m e _-;-e so ore: ¼..rSa..-m: L Tee aeoo : ’nonsa’: :cc took
tee cc.’:; a. a nometi n c e~noc ;  tee  ;;:,.‘e n:ans~ te_mc crystals
- ‘a re a - ’ ., C ~~~~~~~~~~~~~~~~ LI- scm son tea.; s:ng_ : cn r s-, a m e P ace necog—

the ;  nanny of t hee oe :.meles ‘none blc:y:t:ls exp laine d
pra _ m ce ly a l l  of tee s c a t t e r  in the e c r i t i c a l  shear stress
aet e rm: n an.  cm~:a.~ ~c ._ t et’ pn’eVtcc:  ly unexpla:rmd.

cm -
- n-e _~ c1’’ n s m n : e ,~

m e n  c r . . a c  of po ycm ’. . s a lll n :  ie~~d is a l so
_1e i e~ iatvmet _ ,,e ee f  a n te . . .Po-,r el  :not i-sa . . . on -.~ Th i s  work is now

- • - -. ‘ ‘ • -- - - . • -  ~‘ - • - - ‘ ‘ - - 4 .  . ..  . •• - ~~
_ _ 4 , _- - .- ~~~~~~~~~ •.,~~ . • ,  I.-. •- . . • , .,  ~~~~~~~~~~~ ~~~~~~~~ , C S ¼ L L . ,  ¼ nLI ¼, ~,O ~~~~~ ~~~~ ~~~~~~

she :-etOi L l. ’,.:e cm’ ~~. s ,mc _ msn  behave me a d i f f e re nt  manner
4 these tee l : . tm ’ .-.e’• t’han . . a e f_ e e he ....~ a ho’ .-n~,,: c r e e p  strength .

..eanlan. sh;e’,:t that t h e n  e’nenio: can r e c r y s t a l li z e
- l/_t ..;n: t t . 5:,:l:.:C • .5 .e 5 so. i t  L s f c l s te :t t h r n e  :5 leSs

• ‘- - - — ‘ -- - ‘ r • -
~~

- - ‘ ‘ — ‘ - .•-. • ‘ “  ~ 
• ‘ ‘ • — . “ ‘- ‘-‘ • - - ‘• ‘ -- ‘‘ - •~~~•- •  —~~~ , , . • ‘~~~_ . _ . .‘ - •. • ~~~~~ LI~~~~.. L I 4  C ~~~~~Ce ..a a. me te0_ ~~t~ tha~ s ..unf:.c.. aspec t of cre ec

by a pp l y in g  a sof t :-ne ;aul  Ic c_ m t eg,  :cmobe b 1r a.’ a.tt. icony, to
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mnoci :. .e ;~ s u r f a c e  t hu s  el i .n. l : .as . ieC,  Ann fi’-..; su~ L h c c ci’
she l t L I’. O cLI c I. . - .. . com edLI icg  vary  _ i s . t l~ t o  tee cr .ep
ros

‘l’ ,S.. gcm;ce’al pI:.e of mi~ .. . t i g at mene of Lre .n_ : e :t ;
creep  ‘. A l i  involve  LI ’:~~~~:, . i .~~~~~~5 I O ~~ of oh -.. s p n c aec at
st a ge s  d ur l e~g t hee cr ac  tcst  by ;~en’ ee d f fe re r .;  nn. . t h eocls :

-,
-
‘ — - ~~~~~ 

,.Y h.-, — _ ~ .L- ~, .~

~~~~~~~ 
,~cesancmen~t cf iracrea l f r i c t i o n

(3) h..e.nsurcmsn; oc~ stress relaxat i on a-: constant
s t r a i n

:~~ aU of t h I s  ;jork , p ars  ICSIa.’ a-_mec ;:o’. is b ei ng p a i c  t o
the e s u r f ace  e s ce ct  mant c onc.c. aoovc~.

•-

~

-“

~

‘ •~T ‘~~~~~~~~~‘~~~~~~~ - ‘ ?  ,~~~‘~~~~r: ” .’~~’- ” ~Vre .  :c.-e.. -~~’~~~t ,e.- .- ,. . . ,... ~~ .~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

.s-a r _ e g tee er e e x  on. ~u L y  o , tea 0e~ vcr s : ’sy on
c h eeste r  h o l d  an In a ugu r a l  c o n f e r_ m e -s c c h .eh e r a ;l c g  th e  c c::—
p i n - s i a n  ace in~ t~~L n ~~_m cO. on :;s con. ’ e~~ e-~s?ao c o- _ -nc ;rce :c
ccm eu t : cg  ~.:ace:n.e~ m e n s  .sace:ee ‘sans sa~~_ t c o n .ee

by f’en’rar.ti, Ltd., era uses coeaerc eA.y engine ered ccm—
oon r t s  but  fo llo :,’s tee desiir . dc ’me ..opse_ at the :.  Un i ver s it y .
I~ S such , st  is ante i’:rst co:.’sanrc _y acm-c : _ cnnea aut omat sc
e l g e — s h o m e c  c ompute: ’  in curope~ tern-a see _ :rsc CCC on ~Ce
:anrb-:c t g e n e r a l l y  to  Inc lud : ant ciectrssn.atic :.aa..ony. At
pnesoe t~ two a d d i t i o n a l ::ac ieiees are b e I n g  b u i l t  cy ~‘e::ant I ,
cC ‘..‘e i C C  onc e , n o n  tee use C : rmot i’y  a. t u p p _ y  C5OCC LI: ar.c ~o
be l o c a ted  at thee Ar:eamncs h R e s c ar c e  ~ s tab l n s h e n c :et~ ::or
, c m i s t e a d , is altece t c c:.eA.et’n ci ,. The e och e r on’s, is m a c c o _ m e  to
r e m a i n  at F e rr - an t i s t o  a s s i s t  t h eir  staff cc far  t h o r  r e sea rch
and deveioceannt~ Thee cost of she c ompute:’ is about  ~~l’i0~ 0C3.

f c si : e  ~‘e : t ancs  
-

~~~ fear des :gn  f e a t u r e s  on the e m a c hI n e  heave been
p o : rmec  out ~~~ a, ~~~ (~ es~~1) e:ed a acne coap_ete cc:crnp;son,t o g o t i c e n  a tt n  a en ace out i . .nc on coo pnos’ea ct  eve c cmcat meg
?~~° “ ° ~~~ 

wime cc meunc nit Iret cinc e r a , ~5 ( _ f e . . ) ,  S ome 01 tee
?O i n t S cear st r e s s i n g  Sit co .nocarecon  :e.,t .e m e a n _ m e a n
con i gra;, Ont o cf these is the e  h e C O i C  p u l s e  n ot e  c..’ 100 h e l l o —
cycle: . r a th er  th an  the megacycle re -a. a.’ ~~~~ _, ..c ..c .me ne.—
p i c y i r i g et oc .ro-c n z n ;n c  snc : ’cge , ,  ant t  c :a;o-e ,~~ s ~na ..e o e _ : o c

• op c : a tmcg con  ‘see m a n ’. , cm ’: c o m n c ,  • .,.~~~~
‘ ‘ n s a . .’. t an . .‘

r a n g e s , ar. ch I t  was f e lt  u:’n e _ c c o _ m .’y _m -,. LI pa ’ev..s~~:n..~ :

— ICC —
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n~~~ese ~ hea c~A .~~. live .. ::eoc” e .~~ an ’s -nt  i n  an:_ s t r u ct ur e
~~•: t h e n  h,t .,nr,,.._ ,, _n.an’ ’-r .-.r o . ae . a-  c.. Sn’; ,:. Aanea is ._c_ t.
The d i f .’ ~ nAt  in s  a n i . A. c~ •he’ c:.. t h e n  :.se:’ _ T ‘twO . c ’_ m : ’c of
:e s an i t u d e  e i f f a~’erecs ’l,’. ac - eons  s:a.cd bn~r,, ’e ce tee bli.. l i aas —
‘scion- eta ;. . . end t h e . .  ;:ee :teo,,iC d.’ e:,.: b~mhe , ,ln I s  an
:‘eat .’.” t’ n c u C C c i  

~h’ ;,:hAc cn:_ cafcn : s~’oe - _onrhn_,’ .eI then.
- .~~~ a. 0., 5 ~~~~\ . .  3.,

(~ g:g 
~~~~~~ C~

:,t L p ,A, C ; t 00 . , .  cec n - n:, e.: t 1.a~If a a.’aak
a.. A.o e.’ J,~~~ Poe-c -.... a l a n  to net e:. e :.:omea;ie

y ‘s he-a l L It t e .’1 : r o g e ; . e r- a e Ant n. .  ‘0 :-as ,‘he ic h ’c  c c m e ;r o . s
t a n  oe n rnenioc ol’ time ceo i,S C maeheAan ,~ C.,e :ce’s ’:cm’ n co r n e a .
of h~~O m ic r o s e c on d s  eace  are  us~~d a l t e r : n s s i a-e A~’ boo n e g ee—
coa t  Icc 0” the n- ien’:r:.ano in n  in. t h e e  ::,ns,sn~T t Sb OLI a nn _ or
n oa d l eg i n f o rm a t i on  out of or I : .no then -na .  h ’he e
oc r l ads s.re aced to scan me cn’ aor Ig’ f~ shei en eei_ ’—i  in n -  oi’ter
01 i:_m )~~~~~ 256 LI , .L.  ~~~~~~~~~~~~~~~~~~~ 

~~ .
“

- 
‘

.-
‘- : CC

0’s CC, u .~ ~..,LI S ‘~ C • ..
~~ 

S — .  LI (3 ~~~ ._ LI.  , . C~ I C. - •)  LI C LI , .,. LI I ,,., ~. ~. C _ C — C
groups  on f~ an t s , rat t ee r t e,nc O C C ’ S s O t e  n-nra: c... ‘_m

t e n -  oeo:’a;cng n evtxe’. o: ’ce: m:.ce:e’ss no C-Ce on “cars ” CCCC
c c-nsa i c i ng  faa :  “cea’s:~’ on ‘,,‘StICC t’no ens used on sconnncg
arnd tw o for  a Ct e o n ? me ‘m ess r e sP e c t  tan.- :‘e ’Oe,tsn macnice
d:::crs ir on  tee-s pr ototype we_me casec cc’: cannasnee two
b a ts  of C50 :eic~ osccoeds cache, e l l o r An g  to  scan or to
process an e n t : r c  l ine at a

A; Ci i  of t en se  r e spe c t s  o ,ca cos ign  has sa c n i f i c e~
ceneatieg ep sea  for engineer leg ease and rer_ iebA.i;y. P.

ant. O a c c C O S _ m n  en c n - 7 n n c r e _ s  t a n  :n- . z l t sp l_ mz ’, w C S C .; at
• a ecm.eera tc  necrea se  srn ce~.n1a;:n;y a. ceccg:; acn_ mves  a

mu:ssp ~~: C a t n o et s ea-a cut i n t o _ - s  m ore t nt..; n e a C e  tee ac a st io c
L i m o ,  a n e i t : p~~~ca; men :5 en c e c t e c  ~y a ccu r n u lat n r . g  semu .’t ar~e o’us 1y

• as many a un t  ipescanas as ~nnrc  eon on-ne c in tee n a l a . p l s o r,
each delaye n cy as many louIse !engtes as -n ec pos-:t:on of tec

• one to which  it corr eseends  in d i c at e s , Thus’ cmch ;in~ t im e  for
a pr oblem can co longer be e s t imat ed  exc lus ive ly  in terrns
of tee cancer of mu~.t:piicattons raçuirea~

• _____

T hee macn ine  boss been inc oee:as Ann du:’i:e~ t h i s  pas t
— o’et” a-” o e ~~~~~~ ci’ ;~~ t cmoc .. ~. a c.. ..

Ca. COOte stCocnJ.V :r;PrOV.,hts,~ ~T : n ; .  t .an. . ‘ : r _ ’~~~e _ . . - ’.:n t n e e  Ce
err ors cnue so d n A ’  t i~~c ad~usLn:c’ts , omeoca..ly in cathode

• “ ray tub e storage , than ccc ro:-:.aneic; s a : :Cuo  au L I o  te’ ma ..—
f u n c t i on i ng  is tee f a l  Ian:;  of sub. , :, no-.i ocean: ’ ing  about two
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-

~r el’nn’cc n : : . , . , .~ weeP, •~~ f ’ a n - t . ,~. _ - ~ e da -~ t i n : ,  het ’ c. .t. cc’ car s
orders of :~~~. :nisade IC t h i s  fL I i l . . ;e  t . tC Is ,..~t :c is a o e d  an.

I ‘
~~~~~ J LI a. tmes.., i ~. .....~ 

.. . . . -J
e,~_ .o t rues: . is e . , L m : n - . e t . a~ ..e ~~~~~~~~~ _ms t 

:~~~~~~~~~
;

~~~~~~~~~~~~~0

h.oen . ov . lc ,; ed : .nlcb ; , _ e  C~~.;. LI a.’ C 0u~~~. ~‘~~~~ a:’-.. se L ee
a:’ith : . c tn c  u : ,i ts~ C 5 ,~~C C i n _ . _ l/ t b . . :  ~ A~~liAC_’~ :.‘_ l i  s to c  thee
:nOC lflC teed In cd  t o  t h e .. i ch .~m.if  c, .’s I. - .. a.-’ t hee PLI’sl cy t ’sbC~
Oors  1-derable  ~~ c 1 l i t  i-s ’s n’ s:’ : ,n en . . I:.to.a enaec -n and inputs ,

loca l  st op: ex ee eeoc: a.: me tr ac e  ar C  p.’ o- ;_ c-..ce a;’. tee
c on s o le  ~ ll~~wceg  an cr’re:’ n a n ._ y s i s  _ m . .es on ois,

Uba C: , nn ;\ L,) 1,  - a . : t  ~~~~~~~~~~~~~~~~

Then , .’ cu e  con s loe;abA.e a n scu a n  ice  a -,. t h e n  l i en ch e e~~ton
ac-sting .e’,e:etione J. above of t:se u s e  :n-~~i~~ .e ,.ce c-n’ .lue’c.-pesr.
h i g h — s p e e d  cc,seut lng  cev _ o a s  for  thee  sc . .ut  n o r .  on :euae,.n-r
t h c o o c t sc a l  coos scene~ _ e v e e t _ g . I t _ c e o  cc tee p_ m :.na t : sy  of
:..erscnnc cancers , :: rs’o tet  ,..a:.ccnstcr nears ..S S C L’ ttt ~~a n . c n c c g e,

• cave r ecen t ly  ccc:; tu r n o c  neeL o a on :..ct -e . sec~ che n o r  i an s c
‘crimes; the largest one obtained ante current l~~

f t e n e su a n d  ‘to
be the r ecord  is :,~ o (2 lZ ?—l ) Z .n . l~ .b p r o gr a m  doveAcpcd in
th e i s  connect i on; fan  cho cheing the  prm.a .j ..y of la:ge reu.eebs:’s
has proved to  be an excellent -  roat man  fo r  t c s t : ng  ‘t hee co r rect -
ness of eache irn c operation0

in cL3.fi’erc”s c a n .  02LI~~ C- ~n- ,. an
:.:anchest c r  Ue v o -ns i ty  shan ’t -n .  ho ’.: pa.’c :. b , st a t i c  ,c:. . Ae for a—
c_ mon c ca l a  cc a ct a c ce c .  no :  ce r t a l n o  c ” _ m , -  Ot ~~gee :’a~.c )‘ca._m.as a r ecuc a.en a. c ompatr. t~~cnun  n n . :s : t  s p e . _ e  .C e m n e r e n c o
ocs-.:een : :acagcac:!sty can acme .ne . caucnmes :T  cc mo-ce::”.
c o m n ut i n g  en”n i p~-.’~eet • Th’~a-;~ As .say be ue of thee ~h’sCn.’s :a.. tn-
do terce ico . a l .  ecuiva :.-n-rn c -o ~ ia:ae, s a r l e A ’.;; in  a se en of va.’y
ele.eeneos under  in ~IVCC nneu va lcnoc -e :‘-s A . n i o e~ bat  i’. any a.
çu ito  p o s s i b l e  to  p ro~ ace C COllO5t _ m~T. a.’ ouc h C:.asses f c:’ which
the p r o b a b i l I t y  Is~ SteY ? less t heae lC,~ ° -

. . . , ,  a cl,.a. has seen
o m i t t e d  who i cht  co n t ain s  mere  sheen. .1/IC of ‘t hee ama. age canteen Of
e lements ,  tC oxp ontat~~cn of ncf s::n :.;ion of t :nls  che -a. ’Jn ’n a.’
me coe catc:’,.a_ —a,..gecra:c seen a.”. ~argo ,50aa..ane .me. un-
solve d pr oblem , but  undoab tecAy once of bosh :seths:aacica as
WC1I as p rac t i c a l  inte: ’c.nt , thee atcer in such coeu’eecti cecs as
c n n or e e a t t o n  tee ory, cr y p t a c a l y sAs , ctc~

‘~~~T - - ~~~ ’- rT (“~~ T C  (‘~~‘‘“ ‘ ‘~ ‘

~ L I C .~~~ U L I L~~~ ~~~ . .,... a.

A collocu:um on mite ceemot.eercc’r on ‘ea;nrcuissls was
neld July 10—is, iSc.~, at _.‘oc m-t, .scre, ep cnsooc . cy ~~.tC

- ,; ,_ —
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Pa.h i c a .  ~ n ’ s - n .enC , C a-sec j~. an.’ l r . .2 a n. u ’ .  en she  ch , :. A ’ :e . e . A . l c
of 2; . ~v i n ’.ct ’ .t 0 P ;~:’2y, n a n e c . t .  C~

’ 
~ b~~J b.,,~c:atc:Ins a.’ ~~~

:he ic~el h e J C L - . t ’ C h e  Cc,eec . 1 1:’. ‘~‘anie.’ a.’ C o l l eg e , Ldah . !in .  Ther e

‘.-:e:P~;r o. .~‘r o:”. liu:’ cn~~n , the  U;e L mi ~ t t . c C , 5, A frica, n-ned :~
hoc

i t  is le  l ’e l e s~ h~~.pe ’.~ cm.’e an’nsc n t e L i  en. Ci ’.e;L~iCa1 , pearonu—
c olog i c a l , a nd c i s i t i c i n i an’ ob An.ne ,

Pr, Perry e’-el.a:’teci t~.-s ca.’~’cI c;..nset of a newt h e c r a c cus ic e :en.t pa t en . t  in -A ~y as...An_ a g a I n st  t u b e r c u l o s i s.
This  coapoune is a phc,eazi~~o , 2 — a n i i i e a — 3 — ~ n in ~o—I O—
phenyepheenaoicc

N

coded as P ,~~C3~ This  c om-e aued hean ccc b-se:. tr  A.i is, cases
on tuc e r cu looss  cat nc.o anon u_ ma on - m’~~ _ r ,  J-mee:e
Et .rnna. o’ ein.~ias ~., ..anc:ca.. u . . . sCe:’ on see ...epn -r  ce l sep -  at
OgoJa , ~ :g e n i a .  rcp or teo  or na _ s . on .~~ ~no.. .n _ C  c .a.s on n -no —
a_ a r  n e pr o sy  w~ t ;e very  p r c a . en g  p r . .  m:.. a.a.:y resua.s, men
only serious scan - s_meet wes _ v.n~ ~nan.- . g~~ ‘.!:te.ca n 5 : . u :’s e n e C;

wh i c h  via: a d cç u a te ly  coc-tr a  lea by AOtC::a ; 1:t b she. treatment .

The chec in - i s -t ry  tend b i o c h e m i s t ry  of the ;  tuh :ercAe
b a ci l lu s  ares n i : us:n. d by .Agar hetec , r~~:, lc:ti at  a C
‘

~~ 
Y3 :

c0
~~

2’
~~~ 

,.,C~ ~~~~~~~~~~~~~~~ - C.. . , . .  .., ~~~~~~~~~~~~~~rev~ m~ 0,.. ..~~~~~ , . . .,.. , .  o,~. .~~~ , . ~~L t e~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ L _ ’ s -.~L ’s ,~~..L ~ ~~~~~~

r e na .  c once:p ect’.’cc n Cnn :s :cat  co :.enasa.sc:.  cat. v ru ., ,mee e , Ace
in?ort acc e of exploring ‘-hei~ phase In  t a n  s..a:ce for  san rzc —
peutic agen9s was cmphas::en~

~ cao:zaslcarcasccc ~nemtmo:e”. c. tacc:cu~ no :s was o n s —
cussed by Gerhn ;c i  P om agh: , ?r-m’o :son of I,n -_ mc m ’, .  at thee i n lv —
er si-t y of ,,i lnotcr , G-ermsnhr ~ Feecon~Ay hen h ,..s b e c  coccoctroting
on a benzaldcb ’eydc do r Iva ’ei ve~ doAg:.atecl ~s Co nt ob e n -  which
shows grea t e r  b a c t en i o ssat i c  ~.coi’J_my ageAa .n the t u b n r c l c
bac i l lus ifl v i tr o  th ean strepcc::ycinn en p~. ra n . n in o s a ii cV l i c  acid.
Conteben is mono eff e ct Iv e  in. thee heanan and ire the guine a pi~when co~th ined w i t h  s trep tomycin ,
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C 1 P A a.e. ~a - a n  h e n -se an .mete n - a  Cc~.t A  • .  ann
ve~~c.ed t~~e’~A. .

- Itle oane . r  c.- ,. Inn ,. nv idc1ec ~. 0g ~~~~~ beac—
:‘:t in n .h. ~~~~~~~~~ ‘.,l’.an.e. r: i C O a . .e’s . - ‘ eI ...ta.;. an.
i i \ — ~.’ COCC’ L a . 5  en ;- .. IIe. t~ t h e:t .  v .,s .. ._ . . e  ~~~~~~~ 1....
u ses  of ~~~~~ ~,.d ~~ nS , a.., .,c:e In C~~..CL.CO_ ~.n-. ‘ .~~~~~~~~..

‘..enc p ;c ’sc.etea ~,C-5 Lv, .n hnase~~.,

:‘.lh? ..\1’l,IINT dl” ~‘~iT?h The :.L’ ’g

N~ n- ienne . . -es_ ., ;,.‘c:::!e a., n.h.. hecan -it .l
ich eat , P a r i s , itt th  A _ a t e  C. i_ t. i.e ~n.nc5.-.~ cc .. .-an. s.c...

o :pa . ’t ae i ty  ‘mc s:’.n - en naac~.~ ’ of eCs...-s. A’ - : : cp - .n. ~~
th r e e  di n i c r o n t  ::e . -...cea : .. -::r ’..~. . ,, t : ::.  an. 

~~~~~~~ :-:su~ an.
cian d ;  a earn ,’ d:ug :ar..ead -n - n - ...~~e:. :,:a- e a n r c .. . ’-- .: r s: i o ~~e .oce ’n ~~:
— - •-, —, _, .,1. _ , _ _ •-,., f ’ . _ • • ... . -.. •, — - ‘ - — • ,• ,• ,‘ — -

~~~~~~ ‘..‘~~~ l.. d. 
~~~~~~~~~~ 

• , ~~~~~~~~~~~~~ L._ ‘.,_  j - - .u,. _ . .  .. ,..... ,, , . .  ‘— .. - ,_

w i t h  ~O C r n n C L C C  cent . no t  se c .’ :o..ac no.t a. ta..-

A’enee cases  ‘.:e c.. \ n : . n  e .an; .-. ., ,c a~~e . . - a .’.’ann~~e a - . . c n
cave in onto nestance CC:~te~ etC a:.;, me C- em s c....mc a :an,,-c. an—
d uct icr. oi~ t .ee e:eoa.et ann ..anea ., T,a. en. . .ag.  on’ .~ - - : : ‘ ‘ s n~~ .:

~ as simi lar to that usc-c _P.-r manne r s.  A t h e n  ::_ t u I _
~~~~~.

’ h ’

on’ so treat acrc:eccsl., e e _ l y  ..a..A en ’ ,l ,CA..- n i’a.na..  l e t s

~~ tnca~- ic’.cna. n :vn n  a.; sn : ’ .  ‘, :e-ana,  ~ e.. ’ .. a. a .. c . I ’ , ...cccnca . n.g
to  Pr .  n~ ot Z.~ on a c n n ox:e’.C~ n _ . ’ sO t o  ~~~~ . A . .  c_ _ or e ‘‘

da c t i o n  in  se-’ d e gr e e  of ec-sp.e’:heat.eo..  can  b... c:n...oca..
delay ze-ast be aAc ’.:ed n’s:’ in nveluatin .g sho e tan. ,..t et by
X — i r r a d i a z  con scfo:’e beg:ne~~ng :us.se-np..~~ee  .‘a.ntaees ,.

an ’nn .g the e pt .et m ’ear te~::e ea’an 5Cc. -. ep:es:’t .O ’_m eS
t o  t r e a t  s x  cases on e~:cpet..a:.ea. o-an :n-::.,.._ .- s. ante

les~ w~~ ar es an’o~an (‘an, c~..
,_ .. o ) Q  s c ~~~~~- an.

— ~. ~~ . 
_ ,~. ~. 

—‘ .. ~jn 0 — .. .- .- . .- . .
~~~ 
0 .. - . .,,. . . . -- C - .,, .

r y c e r — ~ nyr o~ e cases.  on nxep.’nt en._mcs~ : _ ve t o  ne :~~~~., _ :  on’ tee’s
of ec:c c - e s t r O _  were g _ v s n .  con aanz -,-a.te .  nn , c a s e s , aare... c
in-erovenent  of see exop;et ea a.eecs . A c c or An :  e n c  hA’, h ’h l o t o ,
t r e a t m e n t  w it h  e s t r og e n  is see ccc cf che ice ant .  may so com-
bined with X—Inr adiat lan of the  pituitary .

:.~~~~ SCheC-OL O~ NUO LI~~.P. E: :JPi’:dl: T~~~ OA- : : : P :S

Tine Center of Nuc lean .-b.v: Ic: sf the . Un ver: i s”,~ ci’brussels is oe’en- .nisin~ a s ’a-.-.~.r oci enol to P hold 7—l i’ S~a .ce :,Lcn’
en thee tech :-.icaa: ng ’p.~ied In.  t hee: uc~. of 7L e s t 0 ~ n:. ;enc  cecu lmicr i s
in nuclear  cie”r : ics ,  L e c t u re :  a r iA ,  be g :hoan , . . ‘ ..~ ,,2.n:. of t an
uenter inclaoire : .a’ ciesscr- . ucc.a.ae:c: a.tn ~~~~~~~~ he,..c,uos, . :
for adrn~s~ io., s~.oanc. De ....,..ee nne ’.ne~~ y t.t~. ... o n . c e a ’.

— —
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.. ‘

_-•



~ 

...~~- Th~-’—T _. 1.. . - • • - - • • - • • -— • • •

‘A.- . I..ctu’c s ,~~ll c.- :e: 1:.-: s’c _ .,o,.’hen-g se.
ee .. lmi. . :e:’. , ~.

‘
. •.i.t .: h r o ; ._ ssn

~~
’... t. In ; a:,ae~ e.., C i 5~

~~~~~~~~~~~~~~~~ 
~~~~ ~~ ~:: ~~~~ ~p:li-

ca.A.; n. e Is. . .’ ~~~~~~~~~ ~~~~~~~~~~~~~~ 
tee o’..ee r a p h J l c casicCs .

‘-
- “.- - • • _ ‘_ r • (~ 

E r A  iA .  eu - . ‘~~~ _ . t c c _ m y  h i o c i s e ;  htas  c o m p l e t e d
fa r  n . , . ,  Pa . .  I a nn a r e at  lenA. O c c gr c - s s  on Ac -tn ’  c—

.anut 105 , CC C-C .anA u ho Ls,ocbs e _‘e’ sm O~..lA:abcr i’—O~ lP5l.
‘I”an ce’ cccc- .i . .g-s ’.c

__ 
1 be h n ; l d  a; O-. n e n e n~ . :aA , L on don .,. S~~’~’ .1.

T.. ,. . i .- 5 an.’t A’ s .c.- Con ~.‘e s.5 ~;A ’l be pr o c e d u r a l
a.c... am: . a_mv so dA.cg ..:es f rs. n a ean.bc -r of un ’a~ eace anti

A~~.. Sc,e ... mh. ,s, - . . .  t e a l :-. cus i ense  e 1il be t o  i r e c- agu ra t e
t en  _ : ‘a~..: :aa _ , , . . n .’ .a .oa a sn : te_  :ecie .’as!ofl c-nd to

~ I n s a n :  A : ..,. A:’ a ,e.- i’h Cen.g:ess~ The second par t of the
en Cuan n - S t 0~ a C - c : n eS ‘a. tece:.icai sessions Open

n. c can u l l c , a: e t ch  a :anan nn’ of a.ner s on the e  general
a. t a -.. ~. m t e — s a t e c n _ C e  v:e cn c  ei : ic  .ne read .  mne

t cch ’eeAeA a n e s ion s  wnA t abs  p lace  cc Sept eanen 6 and 7.

.a.r .ct  an-- of she s’, ;eo i s .he  J-n :’nI-sont oret  Is
h r .  tiveec n’ c-:’ n .aancr ..  :,C roanates Pr, Tigersc .Acld, who has-ea .-:e n -_n n:.castr’ca. positcon at on e ~r~~.’egesberg LuOssavaara
bilnunavac-ra Co.

Pr of e s s o r  Ac.ci :~a : e- .-on is r e t i rin g  t h i s  year f n ’om
hi: sos ltioe’e as Leach of cbs Avision of Ih o t a l lognaphy ,  Roya l
T e c h n i c a l  U n i v e r s i t y)  i~t cA:heo :nn~

men- ; ,c.:vetan Cr c - son -  on set  ~ oyc- c C o l l e g e  on
f h : j A c i a i t s  L aredan , fo r  1952 is t o  be Lord :~:onan .  Pr .  R . R .
P omford  W~~i i be hA’n.dsheaw Lecturer.

I C C  ~~O:/n~~ ~~o i l e ge  of ?eyc.nc~~an: ions r e c ent ly aw ar d e d
t h e :.:ox o-re :l-c-dn.. l ‘so A’., A~W Gb. ,  b. .a.’.’i,. . t h e n- ,.Uc~.:—I- ar.’:e: ?r iae
so Dr .  P. ~~~~. D~Arcy i—tar t ,. anti t he-c- b a l y  I:~ dc- 1 to  Prc~’. C.  de
I-ievc sy.
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A _ m C C t C L .  A: .; c:A ln /Ata~ .- .. .n nc~ e
at the  ‘d:n iv.. ..’sl t~’ a.’ .~~ I d c ..b -  ~‘g~ ‘An... Lin’ecsar on’ thee n m i
Inst  i ta t e  is A’o_ ’e c - s ar Ot t o  h .an. e j~ foe ’ . .c r a n ;  as C ’anst~ :egsn ,
Thee nc~: In s t i tu t e  ~,-:A~ I c  CeeC-n:eoe d ‘ n - n A .  ‘the e stud y of
nuc ic On ’  e.,ysic’s an.d cc: .ic rays 0

A’~~~ 
n.e ,vio 3~. ’~es hens le ft  e, he-n Ph y s i c ’s hA~pt .  of

T : e i v cr s i ty  Col ege , ~~~~~~ to  beco. .ea A’of’ns:or as Queen :
U:e iv e r s i t y,~ E e l fa : s~ 1 . -a A cc. e t in ’eue hi~ -,- ion~ : on thee
ue pcr atmosAncro  and ~:

Pr , A. L0 1-ic-ti son. of t hee c aa.A c ray  :‘cs~~c -n ’che s t a f f
of thee  U n i v er s i t y  of Acnche: tee~ ~i l i i  ‘speCti ‘s he com ing  year
at Pr inceton Un i v e r s I ty ~

A’, D~ h-i , ‘,, ‘ l iA :.scn cf oh -ne C...ven.aisL babonetory,
C am b r i d g e , het.s r ecen tly  g a:o e t o  Ce .’e:: A. U c iv er sity ,  a ren re
Ce \.‘iLi spent. see r’.e~.s con .’ eeseces ,, .,e n ’n _ _  cc ccccc:’cec.
c - t i t he  in t er p ret a t i o n  on’ h i s  expe: ’l :neenss on; phot o nuclear
react ions.

hA- • ~
-,‘, E. P-a:’chea:e is lc-avin.g the:. Cao’scchlch Labor—

at any , Cambn i dg- s , to  bec ome P r o f e s s o r  of P: . :pe r_ :e ..n ;eeh. hnAcar
?ny:ccs at tee en cv e n ’s nty  O~ .l neennge:.:en. an ansi so
c-tnt .; tee sync ,er otr on acce ~cn a to: pr o~oc’s sen-re ,:, .-“r onesscr
. ?. l. oon hcc-: tabes. the  p o s i t i o n  vacated by Ciiphar .t, who

has r etu rned  to Au s tn ’e l i a~

hA-0 Ugo Cc-men d has ,lc-fo t h e n  cosmic ray group of
the  University of 3:’istA. and ~nA.J. spend -~:-nc- coming year atthe Center of buc le cer  ?hh ’sics , U:t iver s :ty  of I . . l o de J a n e m r o ,
as a research  pr ofessor  tender ‘s he ausp ices  of UN ESCO.

an’. C. Pc~n’ou on tee cosmic  n’ay group a: Professor
L e p n n n c e — R : n gu - e t , ~co1e PoIy ;ecnno:çuC , ~z erss ,, ~s p lann:ng to
s an-n d  t he  ccming year at  h. 1T , wh ’nc.n e he w I l l  c ont i nue cosmIc
nay researcn,
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Thee hnt ,.. h, of tee SoCA ’c :~ o..’ ~~~~~~~~~ I n du s t r y
h’u.s ben.n’n a’.: ,’,r -Jo d so .~ranA:e:: IL A Podan on’ se-n- Cc-artseule
In ss~~tuse on ~~~oceeeii:a.’y, ~~~t C a L 0 3 0 :~: .-~e;..7.,arn1, Lcanon~

Tine f o il o ’.,r i cg  r.:eciA n ’~c ~~‘n - ;  co n s i d e re d  to be of
f u t ur e i n t er e s t  so Americ an ac i . . .,’.o ists :

Onto ::::~tmn.-e ______

l~ — i~1 Sept lr.tne l Un i on .. -g a i n n : c  ? L ~ P ar i s

2~3—3O 5e~~t ixe ’cni ~:e e t i ng a  an. L i gh t  Pa r i s

30 Sept— S r :,casiam on L-n.l”~-cnece of thee  Zurich
3 Oct hoycc .eysis anee Aan’cn.a , Co:soc~ on

Piciagical Reac t ions  (Sctss
Academy of :‘,hedi ca l  Scson.c ons )

22—2 7 Oct J ourrL~ cs :P~t a L : u :~~icae s a~~aut a.eno P a r i s
(Sociét~ ~‘r an an i sc-  dc :A~t a A u r g i e )

Pr ep ar e d  by thee S c i en t i f i c  SteAf
Submitted by Dr. S. R. Asoi~ al i

Deputy  S c i e n t i fic  Di rec to r
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