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O~~~~~~.C’J ~~ J IA T IC ) N IN ThE AT: IOS PNEa~

J. V. Jelley and T. Cranshaw, acting on a suq—

~c s t io ~ of P.~~.S. LUackett that fast cosmic r a y  7 artic les
should pr oduce Cerenkov radiation in the atmosphere , have
dcmon~ trated a correlation in time between large li ght
pulses and cosmic rays. The experiment was carried out at
n i g h t  on Harwell airfield. An EMI 6260 photornuit i7 lier
was placed at the focus of a 1O~’ parabolic mirror mounted
in a vertica l tube a few feet long . When the upper end
of the tube was unc overed , the phot omu ltip lier output in-
creased from a norma l dark current pulse distribution to
an intense , slowly fluctuating, pulse distribution result-
ing fr om light from the twe lve degrees of sky o~served by
the apparatus . An oscilliscope was triggered by photo—
nul tipli er pulses whose size exceeded three time s the
night sky noise , and the pulses were displaye d on the
scope after a suitable delay. A counting rate of aDuroxi—
mately one large pulse per minute was ob tained at this
arbitrary bias setting and pulses of this size were found
to be completely absent when the tube was shielded against
light from the night sky. The identification of the pulses
as associated wi th cosmic radiation was made by use of
T~ei :er counters, A coincidence circuit permitted examina-
tion of the time relation between light pulses from the
photo;:.ultiplier and pulses from one or more oi’ sixteen
~~ i~ er coun ters arranged in a square array having a spac—
ir ~ of sixty meters ~e tween ne i ghboring counters. curing
one tv.~ei ca1 hour of operation on a clear night fifty large
~ j ~~ ~;ulses were recorded . Of these eighteen occurred
~i;..uita:~~ous1y with the discharge of one Gei ger counter.

~ Two corresponded to a discharge of two counters , an d one
puls e was simultane ous with a three counter discharge . ln
~~~~~ expe riment the ra;~dom coi ncidence rate is completely
~~~ 1ijlh1 e so ‘hat adout forty per cent of the 1I~ h t f l a she s
occurre d in true Coincidence with the discharge of a
~e i r e r  Counter .
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it i~ tentativ e ly :~eliuvt .~d th ~~t t: .e li ght pui~ es
arc Ccrenkov rudi at. i on prouuc~~ in •

~~~~~~ atmosphere by re la—
tlvi~,tic particles in extens i ve air ~howers. Further cx—
periments are in projres~ and J~~liey anti Cranshaw have
proposed to study the polariz ation of the light to identi-
fy it with Cerenkov radiat ion . It i~ also planned to
mcasurc the total intensity of the li~ ht.

NUC~~~~ AND SC’LID STATE P~-~YSICS RESEARCH AT ThE LA~O~~ TCRY
FC)i~ I~~ThlCAL PHYSICS, ~U~ 1C1I

Sinc e Professor H. :~:aicr—Leib nit z assumed his
duties as director of the Laborator y for Technical Physics,
TechnisChc ;-iochschule, Hunich , Lhe program of the labor a-
tory is rapidly taking on a “nuc le ar 11 appearance. The
Laborator y was previous ly directed by Professor W. :~~i~~sn~rand its pr ogram included turbulence measurements , therma l
conductivity measurements in salt solutions , acoustics , and
research on single crystals of metals . Some remnants of
this research are still being carried out, but they will be
abandone d as soon as the students get their degrees. Sinc e
the war the low temperatur e part of the laboratory has been
located at 1-ierrsching, some 4~O km southwest of Munich ; it
is n ow comp le tely divorced from the Technische Hochschule
and is spons ored by the Bavarian Academy of Sc iences.

~aier— Leibnitz hopes to build a 3—million volt
proton accelerator during the next two years. This machine
will also serve as a source of neutrons through the Li(p,n)
reac tion . The design of the machine has not been fixed ,
but it will probably not be a cyclotron or an electrostatic
generator . Complete electr ostatic focusing will be used,
if pos s ib le , since it is cheaper than ma ,netic focusing.
Space for the accelerator is available , and ~aier—Le1bnltzthinks that funds can be obtained from the Bavarian State
Government.

Momentum Distribution of Electrons in Hetals

At the present time Maier—Le ibnitz is continuin g
h is pr og ram of app ly ing nuclear tech~dque s to the study of
elec tr onic pr operties of solids . He previously obtained
the average momentum of electrons In various metals by
measur ing the annihilation radiati on of slow positrons ~nthe solid metal (Z.f. Naturforschung 6a, 663 (19511). In
this experiment tne positrons were produced in NaZZ which
was covered by plates of the metal to be studied ; the two
counters which were used to record the annihilation ~( rays



~arc p1~.iCe c on o~~~os i a ’ ~ea or the ~uu~’ce (at 1 tb ° to
e~ ch other) anu w er e  l r r . ~ J i a  t e d  a x i a l l y .  Eac: - , c o u n t e r
u r e se nt e d  a s i x —  ‘~~r ee  a p er t a i ’ e t o  t~~e s3a i ’ce ; n : v e r t h c —
l .ss , a~ a1l an~ ular O C V 1~ 1 t i L ~a~ o: few tcat~~ of a
~~e rca (fro.:. l f Q ° )  f o r  the ~ —~~uai~ta an~t : h i  t~~t o m  r a ~i~~~t i o n
c o - - l i  b~ : ; e a s u r e u  .:v th e r e u u a t  on i n  c o o  ences  ~ ue t o
the fac t t h a t  tac  aver a :e  Y r~~y s t r~~~ tr~e counting sur-
face at an an ic , anc~ the larger the angle the s:.~~ller I
t~ c r o b a b ~ I i ty  of the quantum bein~ cointed . The devia—

~ ~r c’~ l -~O° for ha two ~~~~~~ i~ of co ur ~;c d u e  to t~~
e ntu m  of t he  canter of mass of the e l~ c tron—po~ I tron

systc;.i at the moment of annih~ lati on, and t is  the  average
of this quantity which is to be measured in an experin ent
of this typ e . Actua l ly M aier—L aibnitz ’s earlier experiments
measured the avera.~e value of p

Z where p is the momentum
of the electron—pos i tron system.

:.:aier—Leihnitz is now engaged in measuring the
m c m a nt U~~ distri oution of electrons in tne neta . in order
to acccr~p lish this he uses a bank of counters on both sides ,
each  counter presenting a small an lar aperture to the
team; the electrical circuits are wired so that coincidences
b e t w e e n  a given coenter ana eaco o: the coer~ters on the
otner ~~~~~ can be recorded. ~ne small angular apertures
are obtained ~~~ ‘ tilting the Counters t hr ough an an i le cf
75° to 500; thus they are no longer irra diated axially.

:.:~ ier—Leib nit z ’s ear l ier experim ents do not agree
with the hypothesis that only the valence electrons are
effective in ann ihilating pos i trons . ifl fact they seem to
irn~icate that either the effect of the inner shells is c on-
sidera ble , or that our present ideas about electrons in a
meta l are in error , It is hoped tha t the new series of ex-
periments will clarify the picture , possibly by showing two
;roups of electrons with different momenta.

S”.’MPOSIUM ON AUTOMATIC CO:.:PUTING IN ATOMIC ThEORY

~ ~- .‘nposium on Numerical Analysis and Automatic
Computin g in atomic Theory was held on 9 December at the
hathem atical Lab oratory of Cambridg e University . Dr. M.V.
Wilkes , Director of the Laborator y, pres ided . The audience
compr i sed 50 to 100, including physic ists , chemists , engineers ,
and mathematicians ,

32



Profess Lr ~~~~ . . a r t rl n . . ~f Ca: br id~~e ~i .ive ;sity
out 1 thai the mat ~ .a;,~~. t t C a  1 na t ’ie i f  the r ai lem af a t~~.h
Leery — the solution ci ~c. ’~~~~~~ n’’ s e g u e t t  cm or r. u : . a r —
ous de rces of ir e cc on l  ano with e V~~r~~ety Cf couneary con—
citions — and showed that 1t eX~~Ct ” solut ioma we r e far beyond
the reach of any automatic computer yet envisio ned. he
them reviewed several useful methoes of approx imate solu-
tion (including the variation method and hia own use 1f~
cons istent field”), sketche d the sor t of numerical analysis
used before the advent ci large machines, and touche d on
the relatively new machine mothods.

A .S. Douglas of Cambridre descr ibed two studies
for which a computing macnin~ of ias ~~e siue and g r e a t  speec
was essential. Tne first of these 4tuaie ~ was the task of
inferring an average polariza tion correction to the self—
cons istent field , by comparison of xaeusuree and previously
computed energy leve l va lues. Since triai~ and—error wasuse d, only the speed of the machine maoe the task worthwhile;
otherwise the pr oblem posed no part icular complexity. The
second study was a far more ambitiou s attemp t to solve
exac t ly the ~~o—e iectron problem ~ t2te l- lum atom, for example)
by an iteration method previ ous ly used in one—electron
cases. The method was successfully tested at Cambricge on
the linear oscillator and the hydr ogen atom . The storage
requ irements for the h e l ium atom calculation exceeded the
range of Cambridge University ’s EDSAC. Accordir~g I~r some
trials had been made on the larger Un iversity of Manchester
computer , but it was not yet clear that the latter was
fast enough, flexible enough in output—input methods, or
suff iciently reliable in long—term storage .

R.A. Buckingham of London University discussed
the scattering of slow electr ons by light atoms. He described
the usual appr oximations of scattering theory, and emphasized
one or two which seemed most susceptible to automatic com-
puting methods. In these cases, however, the mos t likely
pr ocedures had not yet been determined.

V.E. Pr ice of Cambridge descrIbed some results
of the Boys appr oach. This pr oceaur e has already led to
numer ical results for over 20 •atomic and ionic struc tures,
mos t of which have not yet been published. No attempt is
made to represent wave functions in the formulations peculiar
to analytic solution , nor yet In those mos t suitable for
convent i ona l numerical calculus . Instead full use is made
of the digita l computer ’s ability to handle large numbers
of i terative calculations based on easily integrated functions .

33

— 
-
~~~~~ --—-~~ 

—



A~ ATC: Y ~ hP P~ Y~~i~~LC Y :~~~hc ;

Professor J.~~. Yoffcy, h~~ ci of the Depart.cn t
ef Amatc; ” 0t the Un:versity of ar i st o l , ha s a : ocram of
eu: rcnt researC~ centerca ~ OA’ ~e ~y cm t anatomy
:hYsiolo y o~ scne mar row . ~.c word is ae~ ng cons on the

~uinea pig, chosen for its ami~ bi 1i ty as a research animal
one the  suitability of its :~ mor b one marrow for proces s—
i:~~’ , ~~~~~~~ anima l, after be ing stressed in var i ous ways,
e.g . ,  by exposur e to hi~ h altitud e , is killed and rapicly
e x s a m ~:u inoted ; the f a m c ~’ is removed , t:~e marrow extrucicui n t o  mor :~e~ saline zy air prc ssu:’e app lied at one end o:
th e  c u t  ends , and the  volume of the  marr ow quite accurately
measured. By Gxf fksre nti al sta ininb procedures the popula-
tIon of various t pes of cells are determined by standard
counting procedures. These researcnes , wm : ch  are oe~ ng
ass isted by Or. ~all , are directed at determ ining the
stimuli and mechan sm of blood—cell production.

Pr ofessor Yoffey has made a particularly good
colcr movie of the lymphatic system. This  f i l m  w i l l  be
shown at the me etings of the Assoc iation of American
Anatomists in barch 1953, and should be of considerable
interest to physiologists as well as ana tomists .

Dr. ietcalf , of the Department of Anatomy , is
engaged in constructIng an absorption spectrophotorneter
microscope based on Dr. Burch’s reflecting microscope .
This device Is still In the development stage,

T~C~:NICAL REPOR Th OF ONRL

The fo l low~ng reports have been forwarded to
c:;R, Was hi ng ton, since the last issue of ESN. Copies
may be obtained from the Technical Publications Office ,
Code 250, Off ice of Nava l Researc h, Washington 25, D.C.

ONRL—l42—52 “Low Temperature Physics Research at Cambridge~ ,by J.R. Reltz

PERSONAL NEWS 1 TE~~

The British Institute of L~etals has awarded its
Pla tinum M~dal for 1953 to Professor 0. jasing of the
Ins titut fur Ailgemelne Me tailkunde at Góttingen in recog-
nition of his outstand ing contributions in the field of
meta l lo~jraphy.
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The In stit ute ’s Roscahaim ~~~~~ far 1b53 has
bean awarde~.. to Dr. C. ~~. :c~ns icy of tmc h r .  t i s h  Aiu: inum
Ce;;p~~ny Rcsearcm Laboratories In recogn ition 01’ n:s out—
stan ding exper i mental and theoretical work on gas—met al
equ ilibrium .

Professor H. baiei’—L eibni tz was recently ap~ ointed
director of the Laboratory for Technical Physics , Tech—
m isc he hochschu le, Munich , to succeed Professor W. :ieissner ,
who has retired. Previously yaier—L eibni ta was associated
w i t h  the institute for Physics In the :.:ax—pianck—xnstitute
for Medical ~esearch at Heidelberg, where he was an
‘~ausser p lanm ’

~ssig ” professor (i.e., Without a chair). In
acc ordance with German university tradition , the program
of the Laborator y for Technical Physics will change in
order to accommodate the new Professtr ’s interests (see
art icle on Physics Research at the Laboratory for Tech-
nical Physics, Mun ich, in this issue).

NEW YEAR ’S HONORS LIST

The following is a partial list of scientists
whose name s ap peared in the New Year ’s Honors List:

Knights Bache l or : Mr. M.R. Cox, Chief Scientist ,
Ministry of Fue l and Power

Dr. A.W.M. Ellis , Emer i tu s
Professor  of Med icine , Uni-
vers ity of Oxford

Prof. H. Jef freys, Plum ian
Pr ofessor of Astronomy and
Exper imental Phi losophy,
Univers ity of Cambridge

Commander of the Bath: Mr. 3. Buckirigham, Director of
Research for Programs and
Planning, Roya l Nava l Scien-
t i f ic Serv ice, Aemiralty

Dr. R. Spence, Chief Chemist ,
Atomic Energy Research Estab-
l ishment , Harwell

Commander of the British
Empiret Mr. W. Cawood , Dep. Dir., R oya l

A ircraft Est., MLn istry of
Supply
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C cm m a m d c r  o: ’ the Pr! tish

~n n i r e  (cont~~d~~: Mr. 1D.N. :fA~~t h u r , Olrector ,
— — :‘~aca u 1~ y I n s t .  for SOil

Research , AberecerL

Pr of. f~.A. ~c~~ance , Director ,
Dept. of ~xperi mental mec:c~ ne,
Mcd. Rcs . Council , and Un iver-
sity of Cambrid ge

Mr . C.J. Turner , ChIef i~n g l n e e r ,
Div. of Atomic Energy (Production),
R isley, Ministry of Supply

Mr. L.C. Tyte , Dep. Chief Scien-
tific Officer , For t Halstead ,
Ministry of Supply

FORTHCOMI NG EVENTS

JOI NT MEETING OF FRENCH AND GER~AN ME TALLUP~GICAL SC~~IETI ES

In March 1953 a meeting will be held at the
Irtstitut de Recherches Metallurgique s at Sarrebruck ,undcr
the joint spons orship o~ the Soc iete’ Francaise de Metallurgic,
Vere in Deu tscher Elsen h’ut t e n le ut e , and Deutsche Gescllschaft
f~ir Metall}Cünde. The two subjec ts of the meeting will be :
the application of ultrasonics and methods of interpreting
ultrason ic exam ination of metals ; the tens i on test and its
applica tions .

INTERNATIO N~k WAEETING ON STEEL MAKING

On 7—9 May, 1953, an internationa l meeting on
steel making pr ocesses and operation will be held in Licge,
Be 1g i~um, under the Joint sponsorship of, the Li~~ e Sec tion
of the ~ entre Nationa l~~ e Recherches d.~tallurgiques , the
Soc iete Francaise de,)4etallurgle, the Vera in Doutache r
Eisenhut tenleute, and the Iron and Steel Institute . The

_~~~~~~~ $ , 
first day of the meeting will be devoted to thc now low
shaft blast furnace development , and subsequent sessions
wil,1 be concerned with recent adva nces in Bessemer c onverter
operation.

Those who wish to attend the meeting arc requested
to communicate with Mr. A. Qu iet, Secretary of C.N R.MS,
12 Qua l Paul Van Ho egaer den , Lie~gc , Belgium .

36
*

~ 

________________________________ _ _ _  _ _ _ _ _ _ _ _ _ _ _



.j ’,~ t:.e C a i e n t  ~~‘ic ~~t e i’~’

S i ~~tud by ~r. S.R. ~~~~~~~~
~~pu ty .Sc~ e:~~~~4c ~~roctcr

~ e~ _ _ _

~~. ~ hi i~ ‘~) .  LCh:.bdh~
Cap tain , U.S.h.

Assistant N~ va A ttache for Research
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