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~~~~~~~~ TL-~C~~ Y ~‘~ss~ c:: :::
New evidence concerning the frequency of the

fission of uranium into three fragments of comparable
mass ay th ermal  neu t r ons has been ob ta~~ Dy
)r .  .~~~. 2~er th c i o t  and co—workers  H. de Lab ou layc ,

~zar a  ana 3. S~~ d~novs~ i o~ the ~-r encn ~-t tomic ~nergy
C o:.a~~s s ion  L ab or e t o r i e s  a t  For t Ch a t i l l o n  and Sac lay
~~~~~~~~~ ~~~~~~ P r e l i m in a r y  r e s u l t s  of t h i s  ~r oup e s t a b l i s h
an uppe r  l i m i t  :cr the ir equ ency  of t e r n a r y  i is s~~on ,
s c w ~ n~ tha t i t  occur s less  than once per thousand

is s icr . s . ~rus i~~gure  is to DC compared witn tac
cu r r e n t l y  accep ted  ~s t ma te of the f requency of f i s s i o n
i n t o  thr e e  f r a gm e n t s  a l l  of which  are heavier  th an an
alpha—part~cie , namely, about once in eighty fissions .

a tu~

~-~n interestinG cloud chamber techn i que has been
em p loyed  tn~s ~.nvesti~ at-~on. ~ iaycr o: uranium only
a~ out ~~m/cm~ tnic.~ was ceposited on a ~ ormvar sheet
aaout 2O~Gm/cm

2 th~c~c wnich  s t r e t c h e d across  the center
a cy.inar ica~ cloud chamber . Paraliel to the uranium

strIp and equidistant on oppos i te sides were two w i r e s ,
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a l n t u i : - - - a  a c t i v ~ iy :)c~~I t 1 V C  and ne~j a t i vc  r e l a t i v e
to the tu’ n i u m . Th~ ur~~ iu:.. was ~r oundcd , as were the
t ap  and w u l l a  ci’ the ~~~~~~~~ F i~~s i o n s wcrc produced
in the u r a n I u m  by tharm~ i neutrons from the p iie at
For t Chatillon (Zod . The pul3e produced by the
arriva l at the positive wire (anode) of electr ons
formed in the chamber gas by t~ission fragments is used
to ac tuate a circuit which removes the potential from
the charGed wires w it h i n  a few microseconds of the
time ci ~i ss1on . ~n~s pulse also initiates expans ion
of the chamber.

The techn que possesses a nu~ber of advantages:
the chamber is expanded on .y when ionIzing radiation
passes thr ough i t;  the orifin of the fission tracks is
precisely cefine d as the tn:n uranium .ayer; ama tne
time resolution is extre:u~ly good permi ttin g the reso-
lution of tracks formed mor e than a few microseconds
apart. This excellent resolution arises from the dif—
i crence ~n appearance o~ tr ac~ s c: p~r t:c~ es wh~ cm pass
thr oug~ tnc sems : t :ve rcg~ on ~efcr c or a~ ;er ~nc e ec—
tr on collecting :~~e~ c~ :s removed. In ao~n cases tme
track coms i~ ts cf cerise ~on~zatiori alomç tme path of
the partic le , ~ut in tne forme r case the trac~ also
shows a diffuse cloud of ionization extencing from the
fission fragment ’s pa th to the anode. ~rie cloud iS due
to negative ions ormee Dy attacnmemt of some of the
elec trons as they move toward the anode under the at-
tr ac t ive  f i e l d .

A~ oar an t  Tern ar~~ Fi~~sion  Events

T i .  P c r t h c at ~~~d h is  ass~~r ia tc s ha ve observed
-; ~ii ib C~~ h.’ -

’ fissi ~~ s. Thesa are
.S~~ i . i  :: ~~‘ .rn: s are

see te .~. ~v a tn:r~ .-~eav~ ~~
- -  

~ cm~~a n f  trac~ u~t e.t ~~~~
produced s im u l ta n e o u s l y .  nowever , tne ~ntersect~ on 01
these tr ac~~s doe s not  occur ~n tne th:n ur an i~~m l ayer .
The t n i r d  pr ong is ther e~~orc e x p l a i n e d  by Dr .  ~ e rt n e 1 ot
as b e i n g  due to an atom of the chamber gas which is
struck by one of the two fission fragments. A small

— 1 95—
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: r a a  t o n  a: the aim~erva . ;n r c e — e ’ c~~;a~ events  occur so
to thC ~~~~~~~~~~~~~~~~~~ a’/~ :’ ~s n o t

:~o~~~:~ ~.e to s .a te  ~.e: : r em s t~ 2 o s c o D ~ c pri o to—
‘ra ~~ne t.m~t tna :/ do :.c~ o r i : m i a t e  the u r an ium .

•~cr t h e : o t  ama m i s  ~~~ oc~ ate s .mive oi~:a:ncd :ur;.~Ler
ov:~ enCe am euc.~ case~ my s 0 ~me rccuency oi
occur remec ncr Un L ~m ~ m m -  : or :nlc events
or I G i n a t l n G  w : t h~ n ar id  o ut :~~ce of the ;.~in:nem resolvable
di~ tance  rom trie u r an i u m  l a ye r .  ma tr : L e  everi ts were
:ounc to nave the Same 7r oDa~~~ :ty c_ occerrence , w~th1nstat:st :ca~ error , re~ aru~css o: whe ther the region ofo r i g i n  i r ic~ ud~~ the sour ce or no t .  :ur ;mer more , the
d~striauti3n ~ri ra n ge o~ trio t n i r d  iragments was ob-
served  ta be independen t  of the l o c a t io n  of origin .
These obscrva t~~ons servec to se t  an upper l : m i t  to the
irequency oi ternary lission o: one in a tmous~ md.

Cc~ ~.: IC ~~~~~~~~~~~~~~~~~~~~~~~~~~ H~~~ V’Y PAP C IC LES

A Cos m ic  Ray Congress organ zed by the Univer-
sity of Tou l ouse under  the spons orship of the inter —
nat !  ana l Un ion  of Pure and Ap p l i e d  ?hysics was h~ 1d a.t
Ca gne res de D i g o r r e , ?rance , fr om 6 — 12 July 1953. The
conference was devoted to the discussion and interpre-
ta ti on of new resu lts on uns tab le hea~~r par ti c les  of the
cosmic radiation.

~~~~pc~~~~~~ ot . a t i  f o r  Hr :avj T h s t a b l e ? a rt i ~~i~~s

sl ic~Iin’; sys te:-. ‘~f ;:o t~. ‘.i~ m ‘.ie~. r ’; ce: :. . ; mc—
a~t a :  the .~ab n er~~ ~ cn~ res~~: ( I )  L— :~4usons  ( symbol  L i ,
~ —:u:~on~.., ~a—rum~ons , any other potsib le l i g h t e r  meson;
~~~~ —:.:e s on s ( s~~;b ol  H ) ,  p a r t i c le s  wi th mass interiacdi—
a tc : b e t - ;c~mt those  of the i~—mc son and the proton , i.e.,
t au— , kappa— , eh i— m c s oms ; (3)  :ypcror ~ ( symbol H ) ,
p a r t i c l e s  w i t h  mass interm ediate between those of the
p r o t o n  and the deu te ron .  Hyperons ca r ry  c a p i t a l  Greek
le t te rs , me s ons smal l  ~reek letters.

For cloud chamber events , the expressions V—
event and S—event designa te respectively the decay in

-196-
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I i  of heu vy p a r t i c le  and the decay or nuc lea r

a ~‘C 5  ~~.

The V~ particle is well establishcd and carries
the symbol ~~~~

fl°_~p+tr+37 :.:ev; half-life 3.3 x io 10 sec.

It is now a lm o s t ccrtai:: tha t ~~~~~~~ particie is made
out o:’ a nucleon and r ep r e s e nt s  a type of exc i ted s t a t e
cf t~~~~r ieu tr on . ~~t l e ast  four cases  ~x i & t  in which the

0 has been obse:’vce in a nuc:aar emulsion car r ied  by
a neavy ~r a g m en t  aria cecaying ai ter the f r a g m e n t  has
come to r est.

new con tribution brought :ortr. at the
Congres s  is the decay of a charged hyper on ( super—
pr oton):

+ ±
~i —~ n+~1 ÷ ~13O to 135 ~:~v ) .

The c lou d  ch amb er  ;~o a s u r e m e n t s  of the Ca ii—
form ic ir i s  t i t u t ~ of Techn ology group tend to confirm
the cascade process , first observed at Lanchester ,

+ . (The  desi gnation v’( ~
tentative).

Tvldence presented by T..o..~pson (Indiana ) and
o thers at the .~agner c s ~ ongresS seems to c onuirm tnc
existence of the e° p a r t i c l e, form er l y  V~ of the
group ;



0 + - --

~~ —~, 
-
~~ + ~~ l’l — ~~

Th~ ~~° :.ui~~~ is  971 10 :m;  t h I s  v a l u e  is  in close
cg reem emt  w i t h  that  of the ~~—mcs o n .

-. - - :  .- - ‘, — . ~~~~~~~~ i~~ ~~~~ cvi ~~~~~ C. ~./O - ~~~

par tidle s; although it is not as definite as for the
~o F
~ pa~ ~~ -¼- .~~ — •

-
~~~~ 0 —>rr ~ + tr + ~~O + (

~ 75 ~ cv , .

char ged H — mesc ~~s (3 ,_ V~~,~~~, ,f ,~~’

Ph o t og raph i c  p l a te  eviden ce  broug ht forwar d
a t  thc C o n g re s s has given rather precise values for
tr ie tau— eecav ;  most  Cl ~r iO5C par ;~ c.es WnI C II c ome to
r e s t  anc cecay are pos i t i ve :

4. + + -

+ + ir + 72 i. ev ; h a l f - l i f e  ~~10
—
~~ to

sec.

‘i’he mass of the th u—me s on is about  970 ~~~
it is s ti l l  an open question whether a

e n a r ge a  thu can a l s o  aecay i n t o  a c r i argac ama ~wo
nsa tral ~r s .  inc ma t t e r  01 tna a : r ec t  pro duc t~ on of
tau—mesons has no; been settlec e~ tner since ricavy
masons ejec ted ~‘rcm nuclear disintogration s seem to
show mass values of about 1200 (according to Perkins ’
me asarements at Dristol). The remaining decays of
the charged K—me sor.s are oi the type

( i )_ ~ ~ ÷ 2 l i g h t  n e u t r a l  part icles ,
± 0

~i i i ) — ~’ T r  ÷~~~.

— ‘~ - ‘c~
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The :~e..su:’ed :.~ m . 1 1  the  rir m a r i ~_ s  of
t .u . ;e  s.m~c~: :‘~~c~~.~~~s ~..‘s ~~~~~~~~~ I L. i
: .~~~s ~~~ ~~.e ~~~~~~~~ ~ xn ~~r i : :~er it s ; arid

~~ ~~~~~~~~~~~~ ~ the a l ~: .~~~ ~~~~~~~~~~~~ clou d
~~~. ~~~u - :) .  .‘b i i ~ li ~~~. : ; i e :e~ ta  ~~ s i g m l : ~i can t ly

‘
~~~ c~

’
~ ’ thai th ~al.:e ~

‘ l P C ~) ~hu’ eg~~c t ad  K— ma s ons .

~e : u’h . r i  ~ m~~ i c i e  f O ;~ ) rOdCSS  C i )  is the
cr ; i:~n l  ~~~~~ ~~~ ) —m s s c r i .  becay i i )  is the OriC
.~~er the d  to th~. ohi  ~~‘ — m~:ae n , b ut  the ev iden ce  fo r

cx~~s teuca ~.apcri~ s cruc~~u~~ly cm tme :_ en t ~ . cat:on
on tr ia  sec ~m~.ar ice as ~—m~ e en s • me :m~ c cocay has
m e a n  o : ea :veu  my sue ... . ~r3u~ ~r. cioud cman~ ers
r e c e n t l y  uric c or r e sp o n d s  to the b — P a r t i c l e .

~..e ~ues t: ori w:~~ tm e r  uri c  most many c: Lf lCCC
l am: n a r t ic i c s  mre  :..cn t : a a_ ,  sne sense tau t they
sacs ; a l t e r n n t~~ve mac:as of c.ecay 0l tue same par t~ e 2 C ,
.tus not seen ~et t l~~c. ner e u m.J avs eX:& t s  s ome contra-
dictor y evidence aga:ns t any attemp t to combine two
par los.

~C P f  EV~ hTS i:~ ?:- ‘ p : P~ ?:::C ~; :fLS:ChS

.-~t a r e c an t  Cos m i c R ay C on f e r e n c e  at  L ag n e r e s ,
France , Pr of . 3. Pe t e r s  of the ~at a  i n s ti t u t e  of Funda—
men ta i .-~.asearcn , m cnibay, lr.u ia , p r e s e n t e d  very  Si ~~ri u i  i —
cant results on the decay of heavy unstable particles
observed in a stack ci’ str :ppcd ~notographic emulsions.
?art:c~ es wm:cn have seen : a s r iL : :  1CC by ~h~ s new tech—
n:que thus :ar ~nc lu co sev er a l  t au — and u—ma s ons wni ch
com e to rest ~a:orc dccav ng ; _ u r : :~~r , ~ac :i r st
ev~~ emce :or tao ex~~s:ence o: nc-at :’;~’ ;soavy ma s ons
has seen :ound. r e tar s  rims a_ s o  . eemtu .~~ed four  events
which pr obably r e p r e s e n t  the decay c:’ n e u t r a l  hea~~i
pa r t i c l e s .  A l l  events were observe d in a s o l i d  block

—1 00 —
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1J .\. - , ,. ~~~~~, Q LI Li ... Li - Li - ..~ ~. - - - Li ~~~~~~~~ Li Li .1 — ~ Li Li 0
gatuer  ~ti ~. ssri );e~. C o r u u t l o n  ~~~.e .,  ‘.:_ tuou . •g : m s e j
ama sac et~’atos u..e:e a; ~~~~~~~~~~~~ . at i ~~
tuna  0 tar axnc s iu ’e t uuic ~u’.u ... am suec t s  w e re
m ou n t e d  ;ias.; p t h s~ s ari d c~.. r c f u l i 1r  m i i ~~ncd on s lide s
such tha t pm ’ t id e tr .~cke cou ld  be t rL i c c -d  thr ough the
e n t i r e  b lo c k .

sue .’. ..~m L imu:s :on  ar :ang5m.er it  ~t ;s cam —
p a r at :v c :y  easy to  i -e e r it i :y  var i ous typ es  o: par~~ici esaria trac e IuL~m to ~ac~ r or :g:r i, s~ ncc tue t rack  length
ava~~l a m l e  f o r m e a s u r e m e n t  :s r equ a nt ~y ol the order
ol’ several  cms .

aria

From c a r e f u l  m e a s u r em e n t s  of three thu—decays
~eaoh d e c a yin g  i nt o  three t~— ..’.ascns the :..ass -of the
t am— ma son  ucs aeon aeduce : CS m~~-; .o ~..7 e~ eczrc~-e c s  ;;i ;u a L,— v C l u c  o: 72. 2 •~~.e ...~~V .  ~uari ~~s to the

- ) )O t  a:m~ . s~~ori t eemniquc , nor-s ov:cerica u~: mow seen
:nCt :or tue sign 01 tue ~—nssons ~.ana tucre:oreI n e :c a t : o r .  01 tue sign 0: — m a s o n s ) .  i- v a  ~~~

—

~~~ua nave ocen omscrv ea to s top :n ~me cmu~ s om ; ~ our
~i t r i e se  are P O S It 1V C .

e i t i v~; K—: ~es~~~s

Four  ex am p l e s  have h5e :’. f a u n~i el ;-.amvy ma s ons
wh I ch  c ome to r e s t  c:..i t t in g  only  one t h g ht  p~m ’ t i d i e

or ~1—m3 s 0r ’.) .  The best  mass value f o r  those H—mesons
is .025 50 m0. A new meth oc.  was cup . oyca :n tue
measurements of mUltiple Coulomb scattering; i t  c on-
s is te d  of v a r y i n g  the ce ll  lengt:;  as a function of
r e s i d u a l  r a n g e  o: tue p a r ti c l e  in tue emu~s:on.

::.~ — a t ivc :~e mvv ~~~~~~~

For the f i r s t  t ine  ev idence  has beeri ob t a in e d
tha t same he avy ma sons ar c cap tu r ed  by riuc :a~~, l a u d i n g
to s tars observed in the emuls ion . Four examples of

-zoo-
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. s e  . ‘ . i \ - ; I — -~~mr~~ed h - . ~v~ ~~~~~~~~~~ i:e:’-~
of t m t h : L i .-:~~ I c  ~~~~; e _ 7 ~~~LaJ :..~~; ~ t

~~.a: :~~~ r s c at  the ‘.e~~~th v :  e~~~~...~~ L i ; ’ ;~ . 2 t  uf the
Las:— : - -ca :‘ P .p p a —  ,~~:‘.. ( P .  ~~- . ~~~~~~~~ 1 L i ;  in the

~ ~~~~• .: ~~a : ~~~:e  . : .~~~:/  t . : .  ~..ej arc 
~- : i v e c~~ :.~~e_ ’p-.r . L .. ’ ~he

~rO ~~~~~~~~~~~~~~~~~~~~V •

ri m’~.c l r i g  3d u—: m-~icrie , wh i ch come to  r e s t ,
to  tue ir o r i g i n  in th e  a m u i e l c m  a tech , ts~~ cases  have
moon  : ound ‘.-:a~ cn SCCS1 to r e s em m i c  sue b 9 decays ob-
se rved in c l o u d  chambers , name ly V 9 — ~,p + . The
:;arent p a r t i c l e  in  b o t h  cases  h - S  a mass of about
21e 5 me w~ ;u a L~-va .~ua o: o7 - 3Li ...CV.

OLCJL o : :~i~ :- .-~ s L-~s~~~~fh TS

~ua CO U C .L C a i cu d  cu amoer 0: tmc ~cs1e P01 7—
to can:qu c , ~~~~~~ des c r i s a C  ~ri i cc u nicu l  Repor t Chh_ —
d0~~5i has bean put into ocr a t  ion a t  the  P l c  am b h d i
( a l t i  tuce 2360 m ot e r s~ dur lug r e c en t  m o n th s . L o th
chas’.sers :mvc ext r em e ly  La : -gc volum e s , 70 :-. 76 x 50
ce’.. W i t h  tha top  ch amber  in a f i c ld  o:’ 2d30 gauss ,
i t is p o s s i b l e  to r e :o ivc  m omen ta  as high as 12 Lev.
Tao m o t t o u .  chamber  i s  si: ’. i  ~a:’ to  the top one , b u t
.‘.us no m a g r i o t :c  : : ela  ana ccn ;a :ns  s even icac p4.a t es
.~~~ 7 cm tn:cu ama S I X  careen p~ at es  eaca i. 5 cm th:c~c.

This a u;ai’atus has b oom u se d  by
C r .  ~i . P. 6 r e g a r y ,  3:’ . 0 .  ?elrr ou arid o th e r s  f r om  the
m t O _ C  ~ e g ’te cun :c:um ~o m e a sur e , a;’ mean s o: tue
momc :’.tan—rungo ::lotuoci, tue :.eesaes O:~ ricavy nesons

nuc ieer  :mte r ~~c t:  ens tao loa~ amove
t ue sop cr i a mm e r .  ~-~c o o r . . a :_ y ,  :acsc s c i e nt i s ts  nave

- . ...-, -- ..., — -
. 

- ,‘ - .---. --. -- - - - - ‘ + ‘ 4’
~..‘.Li C L i .  ~J~~~LL i~ Li ~~~~~~~~~~ ~~~~~~~~ L- Li~~ Li . . O , . L L i ri~ .u . . 1  O~

f o u r  heavy p a r t i c l es  in  the  top canmlscr  and t h e :r  sue —
s e q u e n t  r ange s  :n ~uc eo~ tcm c ha m m er .  AriC mean mass
of these s o — c a l i e d  S— p a r t i c l e s  mas been ob ta ined  as

-201-
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~~~ ~~~~v J~~
e b— ~~m:’ ..a l e S ;  h.e , -am :’. ’.: be :~ . e: . t i f i e - l  j i t d ’ .  the

.. — mcso: ’.s  oe s c rv e d  ~~:. p a et e r a m h i c  e: .u l~~la n c . Ta le
e x p e r i m e n t  r L i ,m O s L i: . S C  the f i r s t  succcse l’u i  de tLi m o t i o n
cl he avy .: sua sm-sees  in a c l o u d  cho : .be: to  the aegree
al acc u r a c y  c i t e d .

2 a :u3 .LLi ~~~~~~~~ C ~~~~~~ C

- -  

in  -~~ :LiL.e . . .  ~.per ,J65, 355 ~ iD 5 3 ) ~
P . . - : tt : ’.or. ~n - i r u tec ::  L i a l i e~~e , Laa .. m’. 1 d I s c - a s s . ed

the su ot age1vo:’. :c  e f f e c t s  ease:’ ad  u- i s P  r e d  se l en i u m
—

~

- -- 4- -- - , -~~~~~-
,. - - - -- - - - -‘ -- -~~ -,

- . . . 0’.. Li . . . ~. U Li Li Li .. Li Li Li Li Li ~. .Li Li .1 1 ~ Li Li

s c_ e m: us: cam ~ama rsec. ~~~~~~~~ :e o u~~~~~~~ u y L i r  ecalor  ic ac IC cc—
move s r e~r or s : s i y  on : l l m .- m m a ; I e n , tue red sei-en:us’. act—

as a c a t ho d i c  d ee c l ar i z er . This  ~f ’ ect  was cx—
p l a in e e  in  t e r m s  of a l o c a l i m e d  o a s o rp t i o n  ol’ hydrogen
a t om s  on t ’ . L i~~scr :ace o: tue se -en :um r e s u l t i n g  in the
compomud ~~~~~~

Pho tc ch as ’.i: t ry  of Or e ;  Sc b r i an

i t t : . , L i .’ . : ’.~~~~$ r e ceu t i y  used  a s im i l a r  e x p e r i —
m a nt a  so t—u p so s t u d y  the Ph oto—c o :’ .L iu c t i on  of g ray
i,C1e n~~us1, bu t  the r e s u l t s  o b t a in e d  hmve baa: ’. e n tir e l y
L i f f a : ’ e nt .  ~ hCri the  h o t o — c u r r s r i t  is  p l o t t e d  as a

of tha v o l t ag e  o up l i o d  to the s e l e n i u m — c oated
ce l l  electrode , tue  curve s sho’.;n bela ’. ;  ar -c ob t a i n e d  a t
vor~~oue ~~ la m i n a t : o ns ;  v o l t a g e s  are m e a s u r e d  w it n
resp ec t  to  the other e l e c t r o d e .

i t  is imme diately apparent tha t a d i s c o n t i n ui t y
in  these curves cxistS at  the  n u l L  p o i n t , i . e .  ‘1 = 0 ,
arid t h e r e f or e i t  is like ly tha t ;‘. -o s ep ar a t e  pr ocesses
ar e  t ak i ng  place , on e for  n e g a t iv e  v o lt a g e s  and another
f o r p o s i t  1ve. i t  is  a l so  found  t h a t  the ~m u i l ’ cur r en t
is  d i r e c t l y  pr op o r t i on a l to the st r e n g t h  of the i l i u m i —
n at : o n . ~iu ori Lue gaseous pro c-act-s 1:beratec. at trio
se l en ium— gold  e l e c t r o d e  were ana lyzed , it  was foun d
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a Li , Li , L i ,  ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ b e . . .5  l~~~~~~~Li e~~ed  , ..~~~~- .

am l L e L i  v c 1s .~ e ‘.:am e e ru .  S I n c e sh~ cu rre ; .  a t  t h I s
p o :n s  u - era  - r e t : . e r  e:- am ..~ ams: : :-,..u a t :c . . p tec  to c.~ t e i n
i4r far J u L :’ . t It  I c C  e: .;m: C~~ea ce On~~Ce i-y e a c r et i r i g
i n she :‘ e gi e n  of :te~~~ -. _~~~~Li ve l  sage  one u s  h~ gh p h o t o —

~u:’:’an t .  heu -ave ’ , i r i  ~~~~~ 5e3 : on no :‘.;mrogan 5010 —
r ide  was I l~~i C L ’C t C d , b u t  t oa d  hy d r o g en  gas was farm—
ad on the s e l e n i u m  sur :’acc.

-H -
~~~ ,

~Yx 2’i’~L~.

(~
‘v.. ~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ r c~. r Sc E l e c t ro d e  in
:~:3i s c I u t i o r
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- :~~- ~~~~~~~~~~~ i c t I  P s c t i c n - ’ .  ‘ - Y - z.;c~

P 1 5 ¼ .C a~.v a’.c sh .  f o 1 m a~Ia :‘.;~
-
~o t:-.es ee to

-~ - - - - ‘  - - •
- - — -  - S . _ 4 .

- 
A . .  - - ¼ Li ¼. A ¼.. -. . — .. - , — - .  . - — _ d — — Li Li Li — -. 

~ - 
— . ¼. • 

(.1 6..

the  :.al~ pa~.’.t, : . -~~. L i e _~~Ct:’ ¼.: .a _ m e  o..
L i L i~~..- ~~~~- . ‘ -

. 
~~~~~~~~~~~~~~~~ .. Li

... -~n i  cC

s--r ..’..ca C O r i -S i L i t :t ’ of e _ L i O A Li. ... ~~~~~~~~ J O S i ¼ . 1 V e  ;.oh:~~. S ome
0. .  5.’.J ..5~~ . )u-l5C C O . . ..’O u.~ c . . L i  u : u  sue :.ys.i ’ogen

in e a m It l e : ’ .  :c l’ m’ m. :s ’d:c ms o .s c.’.e in
: . n a or .  S i u a o  she 5Li~~~~ ~~~~~~ ¼- t t.’.~ L’.i~’f O L i - . an odd

of a l s o  n’ O.’.s ant  ..ua ave: ogon a t o m  a b c  c o a m o ir s
1. 0 Li ¼, .., Li Li— Li Li Li U ¼) — — ¼. ‘.. .- .— # Li Li Li Li Li ,J Li Li ._

th ey  C ¼ . .~~~~~_ ..5 J • ¼ . S ¼~~~~~~~~
_

~~~~~Li 
¼-. .. ~~~~~~~~ . Li.. ..... ...s

Th i s  is a  m e t h g  uaem.. m _ s  m m e d i  sLy  ;~~~~~L i O :~~ cc v. i n to -  th e
~~~Li C .~~~~~ Li5 L i .j  .3~~~ 

. _  _:. - ‘~~. ...~~~~~~. ¼ . A  ~~ _ _~~~~~

: s o a i t i v e  h c e ~~, ‘...r h i c u  5u_ .n . L ~~..-s a m e : s ’-.’e iSOILi  co m a uc —
s :c:t sh : ou a. sue 5 O _ L i r i _ -~C.. so  tu .~ I. 3 . .C :L~~..e_ : n ¼ . o r I L ic e .

l am c amP - in ca  r a r m h y ‘.:: :~s sue ~vf a:cgo:; ion s  in
i sy d ’og ~ ;-. ....o e m l a a  :5- a u’.-.ic:s is l i b e r a t e d

fr o m  :b.e s u :fL i c e P’n-as , ..~~~e a c_ a  ecuaao -: an c..:.
occur c:’ cc: o or ve ry  ..uc . .. ra. .  - l± Ve  c an ; l t hue  a:. th e

e — . — .m. — ¼ ... -.)¼. .L i  Li 5 Li — ¼.. ¼. — — - .4 .. Li ~~ ~. . .Li Li Li ~~~~~~~~~~~~~ . Li

d o c r aa s o  r a p I a :;,r ‘mien  :ncreas :mg O S I t : V e  VO s._ m..; en:5
r e s u l t a gr e es  w ;i’. the e x p a r i n e n t a t h .y a~,o-erves. th . . a .

: scgas ivc  a s pI  l a d  VO~~ta CC sue photo-am ssion
of on e l. .c  ‘.r an a .~a L r i  :csu_ .5- lit -. 5..... .. I IVO h O _ L i  riC ..~’ tam
su:’~~.ce. JJmS 3 t O  sue r i O 5 O~I~~V0 ~~O l L i :’.I........ su Sue O C L e n I u m —
ga la  e l eo tr a c e , sue pas :s~~vc : o a  moves rsa :ciy eur o-acm
t~sa - s e l e n i u m  Layer  t owards  sho s o Ld  core , ansi  hance- mo
ccmbiam; on o: a p o s it i v e  ho l e  ‘. m t h  a i tyarogen a tom can
occur. Instead she hydr ogen  a toms combine giving molecu-
lar hydr ogen.

ThTL P~iO? -‘.T~~ ih-’ Th~lT ~~ -’ ’  :-‘P ’.O T : :  ~ TlT .

T. S.  ~oborts en arid C. ~~ :.: . :-.~~~t of t :-m ::aval
Cons t:uc s~~en bm seo:ch ~~ eo b l i cho’.~.~:.l .4 S o o s an d , have c on—
duceso . s oa.a m s t er o s~~~ng ‘ . .C fX  em tam p: c:lag s_ o n  of
P - r i t z _ a  f r ..ctu:e in st ce l .  In a p rL i v ious~ y publi she d

- - -~~~~~~~~~~~~~ — — — --~~
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~

~ u’.-j ::..:e:’.a.g, ‘ 7 b , (ic~~i)~ it -..;:~~ , 
~~~~~~~~~~~~~ t:tut

ther~. ~5 ~:ea :eIa..i¼ - n¼hi~ P-c ~weerA t ; . O L i t r C S~~~

C. L i . A S V C r - L i  so s..e eraca and sas.. temperatur e at ~~~~~t am cra c . :  \.‘: i~~ me lea~~er )r L¼ ;a 5a t e.  1.51$ rel~~t :onsr6~ pis she - ...: sche~:m t ice i 1y  b e lo w .

~~~~~~~~~~~~~ ~~-p Cr~~t~ Arv~~~

Cr itical Rciationshio between Transverse
Stress and Temrcrature for Crack Arrest

The stress at ::oint ~ varies w i th the steels
c u r r en t l y used in ship c o n s t r u c t i o n  f r o m  32 ,500 t o
3,~~Cu p s i ;  tue temparatu :’c at th:s point :5 in
r ange  ol arm:ent temperatures experioncea :n sc:¼1ce.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( 1  4’ ...~~Li C. A ¼ . C c~. S ~~A L iS S  ¼ . ¼ . 4 , . J L i .  ¼ , ¼ L i A  Li L ¼..A Li~~~~~~~L . ¼~~~~~. ~ £e~ ~b r a n c h  o: curve ) wri: cn occur s w i t h i n  the average  range
o: se rv ice  s t r e s s e s  is very  :mp or t an ~~, since a crack
once s tar tee w: i~ propagate catas ;r upu~cal  ly :: the
cencrai stress leve l is above that corresponding to
the t emp e r a t u r e  f L i r  ar r e s t .  W h i l e  the p r e v i o u s  work
yialacd pr a c ti c a l  i n f o r m a t i o n  of i s-mediate use, it was
des ired to sce~-: d at a  of a mor e  fsa’.ca::ental nature.
W i t h  t h i s  a im  the o r i g i n a l  t e s t  wh :ch  involves a tam—
: :000zure  gr ua ~ cn t  al on g the t e s t  :Diecc was m o d i f i e d  by
the use  of a t e st  p i ece  m a i n t a i n e d  a t  a cons tan t  tem-
perature with a stress tr od Liflt.

5 - ~~~~~~~~ -~~-—-- --~~~~~~~• - S~ - —~~~
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. ¼ . L i  ~~~ .‘.. L i . . .’ . . .  ~~~~~~~~~~ . ‘ - t a s . L i L i  ‘...e :. .a.m.

a tar .~ ::-: _‘e¼mu: e. .  Li f t . ¼. i~~~~.. tgr ,e ~~~~~~~~ but
i :~ L i ¼ . ¼ .~~~~~~~~~~~ Li e ¼ e e 1  : L i~~~~ . ¼ . .  ~~~~~ . .: .e L i .C e ¼. a t  s:-:e to

a ¼.e te.’:....a~~ v-.. 1~~ f C L i  C~~~~..¼.C;~~ j r - c a l:~ ¼4 :. ber.e ng
.-~ ~~~~~~ L if  s.. e ~, .ec .-.e n is she-m n Iri the

~ C 11 L.. -

6.

—

. •
6,; u. }

7’ ‘P ~~~~~/ ~~~~~~~~~~~ ~~~ • . . - . - . .• • .- ~~j
• ~~~~~~~ 

/ - - - - 
~~~~j  

~~~

_ _ _  _ _ _ _ _  
cu :~~a t i o r i r orce

Tha sp e c im e n was C O O L C u  to the testing tom—
. ar o t u r o  ~fr o s .  00 to ~~~~~~~ O r i O ’..’L i t  mountee in a ~ ig
isaiah supp ar tad ~:‘..i i n e u l a s e d  it. The imsact for :sro—
dac~ mg a ar~~ttle rmsn:ng crea m. was :~-ovieed a y e  b o _ t
gum , tue :.‘.pulsLi ~rem ‘.-:u.cu OXISts :or ssi~ ~c:cnt t:me
t O  COUSO the or a-mn Oi sac ta-s -s 7~~aCc  to y i e_ c  a: tor
sue s.:ec.: ace s tar ted a r unm~ r i g  cr a m ~:. ,!..Cri tue
i m p ul s e  I S  over sue crams-; ss~ pr c r a gat o s  under ¼...C

C _ ~ ...~~~A C  E~:
5 0’CC -? ~ 

Li C C  
:~~~~~~ r~

’ —

~~~
Li .6 ¼. - Li .~ .6, ¼, CS . . . L i .  . ¼.. ¼ . )  Li Li Li ¼. ¼. ¼. ~. 1¼.. S )¼ S ¼. ¼.. ..A ~A .  . - . Li S

:~5-~~ 
thr o u gh ~am- rol~ c: :s~:. aria ~arma l to sue a~rec t~onof she crack. The crec ; s t o p s  wu on 1 ss len g th in-

crease-s su_ :~ c~ ensly so rcsax tue-se emsss~c :orces.

A u C  mcasu:’c:sen a: ~~a¼ .  erces am s-ace a:
tue test ha s aeon ccm m le ~cc. • 1—.m: or cam ~ar  ;ssesurcmamt
is made acros s the end of tin, se-c s spoci: .eri to Liet ar—
mIne the increase in this e~~m e m e i c : ’ . . The ci:’. is then



j’ ’~~~~¼ . 5 ’ .¼. ~~~~~~ t..4.. C.~~e:, , Li . t _ O I l  C ’.Ci. cC , aithm-gh ~~~~~

L i c L i s  . Lit .  e l m s  e um - l e t c s y  _~~~: tasu :00cc-as: (a , trio
a::i.r an t  a.. ~u:a of t . . L i  ;.e\ ’ c r a m  ULiA .  sar i  ace r cvc nt s
C C . . . f I O t L i  c b s - s u r e , a: .¼. .  ( P -  c:.e c ra m : .  .1r0 .¼a b a 5 ..,s at a

s :ac. ta r o u g u  :.:at.sr :c~ ‘i.uc; . aim :.o t ime to ~r :e:c
ens. ar: ’as~~s cacau sa  tam s t r e s s  a t  t. :c r o o t  s e a m s  to a
vamuc to o am.; : or p r o  a iga s :er i ; ri o~icver , a s SOOri  as the
a:uc1. .:as a:i’cs ~ae , b~~° am a sac r o o t  amcs p~ace andf o r  th i s  r eason  a l s o  tha crack canno t  close c ampbe t a - ly.

L o a d i n g  arm : ar c  m o u n t e d  a t  the end of the
t e s t  spec :.:eri , a rid w~~d ta  :. :caeuramcnts are  mace to  ~~~t a m  a i o a d — e e :’l e c t i on  g r ap h .  Th is  g raph  is a straight
l i rie , the  s lop e  cf ¼ . i c a ~~~ v o s  the co: .b i~ cd s t i f f n c~ s
0: tue two c a n t :  levers se P a r a t e d  oy tue craca .  .me
ac tua l  force available for pr opagation at the instant
o~’ arrest is given P-br the ssiff~css multiplied by the
total dei’lecticn before remova l c: tao ?iri; i.e., tue
inc r ease  in wiath across the Specimen relative to the
value before test.

~xocrimentai_ Ytosuit

in an i nveetigotamn to ce ter:m ae hoii sac force
c~ o rop a :at ~~on ver :es  wi~ .u cr aca i en gt u , char ges of
c~ :s c r en t  s tr c ng ;m  were usee ~ri sue aol~ gun to procuc e
cracks in  l~ th ick steel ~~ asos tested at trio same u n i —

or re tC5i~~Li ature. i r i C  resulis 01 t~5CSC t e s ts led to
the c o n c l u s i o n  tha t the : orce so :  p r o p a g a t i o n  a t  a
g iven  ta::peratu:e arc so- : a g:vC:; m:. t -m’ :a~ am c o:’.st ai tt
an d :aaccenccnt  o: tao ar u c a  b r i g  tu.  .u :s c o n c l u s i o n
was ar r iv e d  a ¼.  ori~~.r :4y an L i ly s i s  o~ c~ pc :~ :.;e n~ r e su l t s
and was who ly uneapcc tcd.  The f o r ce  fo r  pr op a g a t i o n
l~ ;hc li ;s i t i r g  f o:’ce bo c’.•i wh i ch pr o p a g a t i o n  w i l l
cease , and :acro am a c or r c s p o n e i r i g  l :m: t~ n g su r :ace
e n e r g y  for  c rack  p r c p e ga t i  on . F ut u r e  work on this
pr oblem w i l l  include various thicknesses of plate.

Otnar top :cs J r 0 5 0 n ¼ . c ¼ . .  at ~~~- oramrcncc on

~.r:ttle rracturo Iri ateel , P-cam ir i  ‘ ;L asgow , are o:scuss—
ed in Technical ~e7or t 0h7.L—f ’l—53 .
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iii ~~~: ~~~~~ITI~~~~
The expei’ i .u.r.te ci’ Or . f .  0. Trotter , University

of 0:~for -d, as in~ ~~as.anLiLi: or 5 t . . .~~~~~ey es Indicate that
tue  :5:0cc-se si’ 

~e_ .imi/~
m s v~..’:as sema -a.a t - li th t~~~Li

lag a g ou t i ~ use~. . P.Li li.u’ e C amI; ol’ s a la m u n c a r crythro—
cytes mai ee them ce :ecLa Ic’ s ui  table far studying the
v i s .b l e  changes accn..pan:/:ng hems_ isis . The cells m0. c
hame yscd by a v a r I e U ’: cf  age:’.t~ i : A ¼ . _ ¼ : u _ r.g  act o r , a c i d s ,
a 1 - : a i i s , s as i on i n , dig it on iu 1 P - ilc sa .ss ,, soaps , an i oric
and c a t i c -n i c  de t e r g e n t s . :- : emo iys is  was ac c osa ar . ieJ  by
cuangos :n aps:ca: proper ames , size , CriC s-•~~~ o: sue
celi as a ‘,iuo!e , era :n tao samoa ama opt~ ca: ap pearance

-.•~ 6’ ~- -. - -~- - —. -- - - - - ‘  -- - - - - . •
~ 

-~~,, -
.6.. 6. i ¼., A A L  ¼.. J. ¼. ¼.. .) . . .L. .60) Li • ¼,. ~~~ . ¼.. • Li c Li — v¼. A A C CA Wi ¼.. A
tue me tuoc a: proc-ac ~ag aemolysam .

A i k e L i ~ pro duced hisarro changes  in shape af ter
which the distor ted coils again beams. spherical and
fin~.~~y uneer-mert repic Co:.:cLOsC C~ r t 3 y s I s .  Jater pr o-
duced Spiterica _ prolysic c e ll s, the ~hosss being eithercircular or elliptical in out line , aud in :sary cases
suc-.::ne per tial or complete cxsrus amri 0: tue nuc:eus.

~-~cids produced grossly distended ghosts c:- :h :a :t ing an
apparently rigid fibr ill ar structure in the par t of the
“mem.~ ran e” : orr s img tue o r i g in a m  r : m  01 the cc~.l.

The majority of r~e t ur a  arc eym eact :c  u:I CCC
active agents gave guosts o~ e i a mp t : c a _  out l ~~ne wu en used
in  h i g h  c onc e n t r at i o n , and a l a r g e  p rop o r t i o n  o: c ir c u l a r
ghosts w i th  ‘.-;eak:ei’ concentrations. ~J:tu some lys~ ns
homolysis was succeeded by gr oss swelling and fina l disso-
lution of the nucleus.

;.~cR?:-:0 .iXP.’ CF r:: CCL T kAL Cl; Whi’.T:Ch YCL C.1~~0
CC:.:?L T~ I:.TsikkUP?iC:1_CF ~~ P-P-~’P;.,-J, ~ c.~TA

Dr .  s .  L. 3ra~~tuwa :t e , ~.u:vei’ s i sy  a: Liverpoo :,
P-as s tudied the origins of tIm Israncues a: sue abdom~ral
aorta ~r. twcn6.y rats (as a ccntro_ ~ a : . L i  ca:r:eu out 1:—
getion experiments in thirty—Six othai’s. .ac sites of
:rterrupt:on var:ed ae6.wecu ’. sac o r I g in  01 tnc ccliac

0

_ _  S __ 
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— - - - - -- — am ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

a:’ tarp amd a 1:c :t •uss c.c:--.i:.. . 1 so :I.a nc r  s ic L i : h . r —
i:~ :~~.. ~~~~~~~~~~~ ~~~~~~~~~~~~~ I ... ... . uv v n g  c.p e : ’ a t i o n

s..e ; . . c rpue i s ~ y m. t~~~~ ¼.  e o~~ a c.u.. ¼ . : i .’c u a m ¼ . L i ~~ W~~ $ i ¼ . L i . C ¼ . .

a~’ sac: i i  :c::~~ ~~~~e rat e 
•

‘ C . . L i ¼ . C  a )  S C  t . : roe s’.ont :.s
after e,-¼.~:~~..i¼.: n, ‘. . i t - :  r~~ . L i .- a a . c mu. dissection tech—
nicjncs ramag o:. mcyee 50 CamolLiLi te sue resu..t-s. ~rsu:r~g

~. ¼ . . e  ¼...A5O : . ¼ . ¼ . 0 ¼ ..

The r e s u l t s  d emon -c  s:ete that she abdo;..inai
H ec:’ta car P-a i~ -~a-.o ~ ~ .i h. ccn~-~.r a t : v c  a afety a~ all

_evc am Li1.6taj. to t.-.c crig::-; os tam A s . _  t r en a l ar tery;
a~ l : ns a_ I t:cs ~n tao CPOVO 5 t imV e r i O s O t  one 1
l~~ at~~ans as ceve~ s prc:-:u.:a_ to tm.- r eriam a: ..crg’.
s.acroscopic collat eral c..a::a.6ls ,P- -am.P-. viscer al and :~~-

—
r :e  tel) aecama not .c¼.-aImy onlargoc after a pan e... o:

~t out four days , although the degree c-i’ eulur g:..art of
these v a r i e d  with the site c-f ligasicu . Th~ mos t im—
per tans anus tom otic channels ware tP-.a sper sLat c, meson—
ten  ic , u:eter~ c, :r t er amam r era: t..osc occur: :ng in the
easy walk. Acc :t:ona~~y, a more ioca~ :zed plexus of

~~nc vesseam was ma::~~ast wi regIon c: the ligation
s i t e .

The :.:air cc :rlicatior fol c:-sin; these pr oceamres
S was a tcs ’.porta’y pa :a . .psis o-_ t ..e u :nc oxt:e :.::t:-ss l a s t i n g

from two to tai’ee cape , am ¼.uoug.s nec: os:s o: the t a i l
occurred in two :nstar.cam, arc gangrene c: t he lef t
u ter i ne h orn in one.

‘c - ‘- ‘
~~~~ ~~;) L Li. ¼ . . . . .

The ollowirg repor ts have been forwarded to
ONR , W a s h in g t o n , sinc e the las t issue of ~~~~

Gl.RL—’lC—53 ~~on:crerce or trio P.~b’s1cs o: ionized uascs
U

cy J . .t. a e l l u g  arc ~~~. ~
‘ . Singer

c:U~L—e2—53 ~ slectron ir:.pact ~ pectroscopy~’ by 0. J. Szasz

Ch~ L—~ 2—5o “~~cou st :cs  Rcsearcu at tue u n: v cr s ity  of
O s l o~’ by J .  R. P.~~i tz
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CNR L— O~i— 53 C oui ’e rar i ce  oa Cr 1  ~ t l c  1-~rec ture jfl S t C C ~~

by .

C~RL —9 5—53 5Coricatc: -
‘u: P ha se Ana lys i s  in ~ las t ic

Sc~~t te -:ing’ by J .  i-k .  D o l ing

P~ RSchPL NE. f, :i’ ::g

In the coie’sa of h I s  lec tur e on 2a-~’amagre tic
Resonaroc at  the Annua l ~ a o t ~ n g os tue S o cie t e  cc Chim ie
?hys:-zaam ~-~ta’.), am’. o. P. ~~ozyr ev ~~-.ezen , U.S.S.R.)
ra fc : : ca  to t rio ccc cm , abou t a year ago , oz .-~ro fessor
J .  F :cnka l , t P - e o r e t i c a l  ohy s ic i ss .  l b  Is b~ ij~V~d thatPr ofess-a: F r o r k a i t s death P -as not so far been known in
the U n i t e d  S t a t e s  or in W e s t e r n  ~ u :ope.

Pr ofessor  ~~~. C. A a n i a n  of C amb r i d g e  Univers i ty
was recently prcsensec w:t’u the goed Albert ~dedal of theRoyal Society 01 ~~r t s  s o-i’ m i s  out s tanding contributions
in the h e ld  of ncur opnysiology.
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