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~~ E 1EVE~-’~ENT CF NUCLEAR POLAR I ZATION

A gr oup of low temperature ar~ nuclear phy~ i —
cists consisting of E. Ambler , M.A. Grace , -

~~. Hal~ an ,
~. :K~rti , H. Durand, C.E. Johnson, and E.R. Lemrncr hns
re cntly succeeded In producing po1ar izat~ on of cobalt
nuclei at the Clarendon Laboratory, Oxfcrc UniversIty.
They have made use of the method suggested by Rose and
Gortcr in which the polarization is produced by the

~a;nctic 
‘nyperfine Interaction between e~ ectrcn and

nuclear spins in a pararnagnetic ion; the electr on spins
being polarized at a low temperature by a weak externa l
magne~ ic ~i~~ld.

Techr. igue

The procedure employed adiabatic demagnetiza-
tion of several single crystals of a complex salt start-
ing at l°K. The crystals used we i ghed a total of four
~rams and had the following composition :

3(0.5°/o Co, 99.5°/o Mg) (NO3)2.2 Ce (N03)3
.Z41-L20

The function of the cerium In the crystal was that of
cooling agent and the cobalt included 50~C of radio-ac ti ve Co0Q. The singl e crystals were arranged with
their crystallographic axes parallel . An externa l mcg—
netic field of 25 kilogaus s was applied along the direc-
tion in which cerium has a large g—value . ThIs  field
was then reduced to zero in a normal adiabatic demagneti-
zation . Immediately following the demagnetization , a
weak polari zing field of about 250 to 500 gauss was ap-
plied along the direction in which the cerium ion has a
very low g—value . Consequently the resulting polariza-
tion was achieved with only a very small temperature rise.
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Results

The degree of polari~~~tlon ~;as dc-tcr~..i~~ed from
the observed angular di str ibut I o:~ , I ( s ) ,  of t he  ~ar.-:~.a
rays fro~x NI bO. ~;c igc r —:.:uIier tuLes placco along t :~~~~

po l . t r i z i n g  f i e l d , a nd p e r p en d i c u i a r  to  i t , u a u ~ to
count  the  gamma r a d i a t i o n . A n i s c t r o p i e s , 1 i — i ~~~) as

Th~/?)
h i gh a s 5C ocr cen t were observe d before the sample had
t ime to heat appreciably.

Relat ion_ to Prev ious ~x r i r erLts

The Ox f or d low t e m p e r a t u r e  and n u c l e a r  phys i c s
‘c~up s  have p r e v i o u s l y  been su c c e s s f u l in d e m o n st r a t i n g

the existence of anlsotrO )iC angular d is tri iu t lcns of
gamm a radiation fr um the Co~

0 and Co58 decays at low ter:~—
pcratures . (Sec fo r  example Nature 1c3, 7~ C ( l E ~s1),.
in these experiments , however, polarization of the nuclear
spins was not achieved. The m ethod cs~ploycd ear 11cr was
one suggested by bleancy. In place of polariz ation the
an i s o t r o p i c  gamma ray distribution resulted from a di st ri—
but Ion of nuclear spins between magnetic sub—states ~r.which  ma gne t i c  quantum numbers ‘ m are equally probable.
This type of population has been terme d ailç~r.ment arid is
produced at low temperatures by the str ong crystalline
electric field o’f a Tutton salt without the use of an
external magnetic field .

EXPER I MENTAL AS TRCPHYS 1CS

Ingenious and stimulating experiments are being
carried out by Professor W. Lochte—hoitgrcve-n at the Unive r-
sity of Kiel on var i ous pr oblems in astrophysics. He has
been developing techniques designed to produce laboratory
conditions similar to those prevailing on the surface of
stars or the sun.

Spectroscopic invest~ gations are in progress at
ext reme ly high effective temperatures which are pr oduced
in a water—cooled electric arc. The results obtained on
hydrogen confirm the theory that sunlight is produced by
electr ons moving in the field of neutral hydrogen atoms,
or by attaching themselve s to neutral hydro9cn atoms lead-
ing to the formation of a negative ly charged hydrogen ion
(cf. ESN, 5, 172 ( 1951), 2. f. Phys., ~~~~ 124 (1952)).
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h s~ mp1c let or~~tory c:.:~s r :~
.._ :~~ u~~s a.~ t u

~~~~~~~~~~te the c;~i~~tence o~.
’ m.~ ; ;u ; t~~a . ~~~~~ ~~~~~~~~~~~~~

ccn~~i~~i ons ~i loqou s , b e t  o~ an e x : 1’ ~~~~~~~~ ~ C : - .,

~o thu.~c ::‘ev d i l ing in s.~nspots. L. this ~~~~~~~~~~ :~~ st~ c1f
~~~s flame ~rc in ~~~ea~~~ee t ar .  ~.n t i a ~~iy ~~

end ef a g i~ ss tube anu  th en  pi ’ecc.~~c. u~ wnw~ r~., a l a.~~ a
~~‘ew— lii~e pa th. The lower part of ~he tuu~ ~s ~u.’rcaunded

a pIc~cup coil. When s~sa11 cuantitice of ~aa~ aiiiC
scd i um or notassium arc injected Into flame thav are

~nd due to tnc frict~ cn wit:; tac glas~ wall a
57~ t~ 5I s~ psration ox the catlont i’r :.n ;~~e electrona
;~~ cs place. This resuits in :ne preau ction of ~ur..~ts
o: a magnetic fieid in tne tune , the s;reng;h of ~;r.~cnis estimated to be of the order of l0 ’- gauss.

~ N iN’;’~ 6?~A~ C~ P-~CTC~~ TER :~CR X-RAY ~ i . ”.~AC T~ON

r. E.S. Fraenhe l, working uncer the airection
of P r o f e ss o r  E . Alexande r  a t  the ~ny..ics ~~ par;san. of
~~~~~~~ 

:—: ebr~~w U n i v e r s i t y ,  J e r u s al  has  deve l opea an in~ tru—
• mont for ~ead1ng automatical ly anc wita nigh accuracy

tr.a I nt e n s zt ~~es of an X—ray pattern on a photog:apn~cplate. These investiga tors iec~ tnat ~.ao~ r me~ noa is
capable of a higher accur acy than can be obtaine d by
v i s u a l  m a t c h i n g  of p a t t e r n  spots  w i t h  c a l i b r a t io n .

A particularly usefu l feat.ire of the apparatus
• is one which allows a linear measurement of the number

of X—ray protons In s p i t e  of the l o g a r i t h m i c  d e n s i t y —
exposure characteristic of the film . This linearit y is
obtained by setting up a voltage discrimina tor arrange—
ment so as to compensate for the dens i ty—exposur e charac-
teristic of the photographic emu l s i on .  Each plate carries

• an intens i ty scale, which is obtained by means of a
standard stepped wheel exposur e , for the purpose of cal i-
b ra t ing  and s e t t i n g  up of these vol tage  d i sc r imina t ors .

The plate iS mounted in the apparatus and ~sscanned by a pulsed ligh t beam which has a diame t~u’ of3.2 ~~~ According to the program which Is set up, an
area of 2 x 2 mm is scanned at 100 points . The t ransmit ted

• ligh t beam is detected phot o e l e c t r i c a l l y .  Th3 output
pulse  of the p h o t ozn u lt i p l i e r  is then applied to a ten—
channe l vo l t age  d i s c r i m i n a to r  ne twork and c o u n t i n g  cir-
cu i ts are used to record th e amplitud e of the output pulse.
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The ;setbad is thu~ s c~:,:ewh . t •.. m a l o g o u s  to a
pul:~c b e i~ :ht.  a:..~1 ::c~~’ u~~~e ia nuc lear pL~’; ~cs , ccmw i ned
w~ th u s i m p le a u a lc :ue computer .

V l I ~D D R I F T  Tt r .E F C i f.~ N b ~‘. ‘b~~b:

A nove l s y s t e m  fo r  imp: ’ cvc d fcc us i r ~g of a
proton linear accelerator has acer. C C V C I O 7 C G  recently
by D r. J .S .  j e l l  of the A t o m i c  anergy  Resea rch  E s t a s l i s h —
mont, Harwell.

The idea is similar to the principle aiscoverod
a t  B r c c h h av en  for  impr oved f o c u s i ng  .~na uses a l t e r n a t i v e
sections with strong focusing ano strom5 ac—foc using to
give a net positive focusing effect.

it Is planned to civi ce t..e cy l i n a r i c a l  d r i f t
tubes of tne aerke~ ey—type ~inea~’ protcn accelerator into
four quadrants by means of lcn~~itud i nai cuts in the cylindri-
cal surface. If these cuts are small , the r.f. field w:i l
not penetrate to the center of the tube , ama the shielci r~g
action will be unimpaired. Electros tatic voltages arc now
applied so that opposing sections are at the same potential ,
but between adjacent sections rh~ re is a potential differ-
ence. Near the center of the system the potential , with an
obvious choice of axes, will have the form

~~~~ = 1/2 A (x2 - y2);

by suitably shaping the inner sur faces of the drift tube
(e.g. in the shape of rectangular hyperbolac) the region
over which the field is substantiall y of this form may be
increased. Such a poten tial gives a focusing force

= -Ax in one plane and a de—focusing force E = Ay in
the other.

Overall focusing now results , if after every
few drift tubes the field is rotated through a right angle ,
or alternatively if it is rotated by a small angle between
successive drift tubes. For a 200 meter long, 50 — 500
Mev machine operating at 200 megacycles, one requires
potentials of about 12 hV over 0.5 cm gaps.

These firstcon siderations look very pr omising .
Present theoretical work is concerned wi th tolerance in
the initial beam diameter and divergence , the effect of
non—linearity in the radi al fields , coupling between phase
and radial motion , the criticality of var i ous dimens i ons,
and the effect of the variation of parameters (such as
sec tion length) with phase ve l oc i ty.
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S Oi. C i at ore:.. t lag  cu~~e:’ v~ t. i . a .  en ~ aa r  r ~. I
t me 1_ c er • owe r s we :’ e i’C;. a.’ :. .: I a • 1.: 1.; t ,‘ —

j ~ :.~ 1 A .  t~’ o a u ; .i e u  1 U.;i on C cafe r n.ae I .~~ :-~ ~~ •~~~~ al! .b . b .A.
inhb~~.~ L f  t h e  L.:ad 0~ .erv~.:c~’’’, ~~~~~~~

tic: ’. wlth Prc.fes .or C- . i.h. :b:ec.~’s • ,r aS) c~ the Chul:..crs
U aiv e : ’ s it ’ , G o t he n bu r g ,  he h u s  soabu c 1_ oh  oaserva ; i oa. on
m c t e c r shc , - ;cr s by moans of a 100 kw r ad ar set work i n g
on b .l meter wave length . The arrarigc;:;eat ~~~~~ set up at
the ac..’ b’..eui sm Radio r.stronomy ~cnter ~n .~ao a~~..’ ;a t:.or~ uro

, 35 l~~ 2)). During the su:r:ser mon;h. of t~~i.3,
o~ se :’v~~t i G a S  were  made on t he  ö — A ç u ar i d  and P er s e i c  meteor
s me ,o~r s .  .~ae n p l o t t ~ r .g the numaurs o: .‘et ecttcm ~ ~s a
funetica ox time , a sharp peas was fo~ac prececlr. g by aaout
;: .rce days the peak wh i c h  was ~.ss cci ...;...c. .:i ta ;ae v~ susi
c.serv~ tion of the ~—Aquarid .sc;eor sac~!ar. I f  s ;::arat e

arc  made of the long d u r at i o n  echoes  f r om th~. ~~~
—

A~~ a r i b  shower and of tac shor t  ecaoes ç t o t a , ~ ech oes m i n u s
~cn; curation echoes), this precursor pea.-. s;..nos out very
c learly. Lir.dblad ~den til ~eS tne smo:’ s ~u.’at~~cn ecnoes
w i t h  sm a l l  meteor s and the long curat ~~on ecaoes w i t a  large
~te teors.

At the t ime  of f o r m a t i o n  of Sac me teo r  st r e a m
b o t h  l a r g e  and sm a l l  me te or s occupIed th e  same c.rait.
The Poyntir.g—Robertson effect, h oweve r , which sct s  in  the
v : e i m i t y  of the sun , pr oduces an e f f e c t  p r i m a r . ly or. the
smaller particles which w ill cause their om its to riccome
p r o g r e s s~ ve ly  s m a l l e r  and t he i r  p e r i o d s  to become pro5res—
s~veiy shorter with each revolution around the sun. This
t. read o~ time be tween the periods ox ~a:’ge ama smell
meteors has now been observe d, and from it car. be deduced
am “agc~ for the meteor stream which lies between 13,000
;ad 100,000 years. The details of this research have been
2ablishc d in the Transactions of the Chalmers University,
:~~mber 129 (1952).

F ~hh ETIC RESONANCE OFFREE RAD ICALS

The paramagnetic resonance of organic free radi-
cals is be ing investigated under the direct ion of Professor
L.J. Oosterhoff in the Department of Organic Chemistry at
Leiden, in collaboration with the Xarnrn crlingh Onnes Labora-
tory. The Lands g factor for the unpaired electron In the
free r a d I c a l s  s t u d i e d  can be used as a me asure  of th e
~rreedom~ of the unpaired e1~ c t r on , The calculatea value

• for a ~free” elec tr on Is 2 ,0024, Ameri can investigator s
have observed a va lue of 2.O0~6 for the d i heay i~~: cr y 1—
hydrazyl (DPPH ) free radical inc icating that the electron
can move about this molecule quite freely. Recent i nvesti-
ga tions in Leiden have dealt witn free radicals of the
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I:’. addi tion the D?hh ruc ical in beasene ties rei r &v ;st1ga ~ ed
one the measurement s e x t c n.~.~~d to  C 01’. The five resonance
pc.a1cs p r e v i o u s l y  r e p o r  t ed  ( :— i u t c r , i n s o m  e t 1., J .Ch ea.~ P my s . ,
~O , 534 ( 1952) )  appear unchanged down to 20°i’. At ~X

°
K

how ever no peaks are observed. The tentative explanation
suggested is tha t the electr on spins may be complet ely
fi’caen and all ,i~ .d a~ th~~ t ~~er ~~tta’c’5 tao free rucicals
would then be antiferro~najnetic (of. Science l~ a, b~ 7 (1952)
for recent American work on possible .~r.tiz’erro...a3nctism in
f ree r a d i c a l s) .

The ]~xnd~ g factor was found to he identical ,
2.0060 , for the f o l l o w i n a th re e fr e e  r ac :ca l s :

~ 
—KID

CH 30~~~~~~~~~— i~ —~~~~~~~~~r 0H
3

jf; —~c’I~-— NO2

These are among the highest g values recorded and they
sugiest that the freedom of the electron may be restricted
to the central par t of the molecule. It is noteworthy that
these three free radicals show very different chemical re-
activity; the reactivity is thus not exc lusively a function
of the electron delocalization ,

Further details on this work and other  cu r ren t
research efforts in the Department of Organic ChemIstry at
Leiden are given lxi Technical Repor t CNRL—l40—52, ava i la b le
from the Technical Publications Office , Co de 250, Off ice of
Nava l Research, Washington 25, D.C.

S 7ERE~~HE:~l S TRY OF QU INONE F0R:.~ATI ON

Results obtained by Professor V.-’~ Theilacker
(Hannover ) or. the oxidatio n of phenols to quinones show
the impor tance  of both stcric and electronic effects in
determining the case of these reactions. The comp ounds
investigated are all der ivative s of p,p’— dlhydroxyd i phenyl.
Substitution of incre_ singly iar~ e groups in the ortho
position tends to pro hibit coplanarity and will make quinone
formation more and more di ffiCult . On th~ other hand subst i—
tuion of alkyl groups in the me te position s lowers the reao x
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— ~- . - _____________



-
~ ot on Si a 1 one thus f..e 1 1 t to 0 -. - . L ~~:. t o  o .  a (~: . . :

t :.~.os f o u n o  th~ t 
‘.~~ ... Ic 1_ I .e  o , o ’ —a i nn’ 0 ..au a, — .1 ~e

Ccm~ ounds can t o  rc.~ot  1’,’ ox~~~~:~~e to tao ca:.’es~~~.. .~ :~
c:i i S e : i e S , the o, o~ — dime t.:yl ano u , c. ’ — -~~ch. s.’o c , c ~~~.rn.

c~.:,aot Ic so  cor.vc:’teo. ny ~‘il1ir. ’~ t ; . O  foui’ :r t . ~ ~~O i t i ~~ . S

~~~~. th methyl r o~.ps , the formation of ~uinon~ s C:., tI.s t~/o
l~.t 1_ or  c o.:.pounds is a ~in mode o 5 s i sj e .  12 , i .owevin - , elI
fou r  or t h o  pos i 1_ i  or.s a re  h i OO:~~~;d by me t h y l  0r cup s , qu i  none
forma tion again becomes imp~ ssibie.

-
~~~~~~ ~ -I. -’~ :.~C)ybA :dTC ;.CTIVI i’~ b.~ CAkP~~ i~

-: LlQi ;Ir) l~~Cb—

~~~~~ u:-: A LLOYS

Drs .  W.~~. Dennis and ~.D. Richardson of tao
~~ffie1d Research Group in Extraction hetali or gy at
Imp erial College have determine d the theraodyaamie acti-
vity of carbon in liquid Iron—chr om i um a1ioys . Experi-
ments were cor.sucted to measure the equi lIbrium between
car b on—C ontaining melts and co/co2 ~as mixtures in the
temperature range 15600 — l760~~ for alloy compositions
up to 50 per cent Cr~

In the case of the binary C—7 e system tao car-
bon activity is not ~narkedly temperature dependent , and
the deviations fr om ideal behavior are marked above 1.5
a t o m i C  ?er cent carbon . An increase in carbon content
a’oduces a marke d increase  in a c t iv i t y  c o e f f i c i en t .  In
the t e r n a r y  C—F e~~~r sys tem , the presence of Cr decreases
-
~ae activity of C. The effect observed in the binary
a l loys  of an increase in carbon activity with increase In
carbon content is progressively decreased  by Cr a d d i t i o n s .
~urther , the rate at which Cr additions reduce the activitycoe fficient of carbon decreases with increasing Cr con ten t .
The results have been interpreted in terms of the the ory
of liçuid structure and the Smi th—Darken solution law
based on s t a t i s t i c a l  t r ea tmen t  of a s imple  mode l .

The r e s u l t s  a l s o  e s t a b l i s h  th e  f a c t  tha t the
stable oxide of Cr in such systems Is Cr-,0~ rather than
Cr0 as previous ly assun~ed by others. A ~~~ of workingcurves has been derived whIch should be of practic al
value in r e d u c i n g  Cr losses during decarbur ization in the
operation of refining alloy steels and of producing l ow—
car on ferro—chr omium.

Details of this work are given in Technical
~~port Oi~JRL—Z—53, availalbe fr an the Technical Publications
Ci f l’ ice, Co de 250, Washington 25, D.C.
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px ~: mc:y C~ 
2
~~a~~~ s :g : g- : .  ~~~~ ;~: :: ‘~~.

A -~~.pesio:;: ~n the Pb~ si cloy~ ane
of b o s o ot o r s ea~ . h~ rve ~naia 1_ C e : :  p~~ c; .. t taO ~~~~~~~
of tne new ~b : : o 2 o - ’i and lh.~ :’~:.aC~ 337 l . ~c.’~. to: ’ 1eo ot t ao
R a n  - 1. ye~~cr i n d : ’ h o  s ho i an , S :oak:.o1:.., on ~~~~~~~ a an~ a ,
lo5 . The ‘j;.i os~ co.. was une~.: 

1_ ne cbz. ~rm3a~b p  01 /:oi ossors
-C .~~. Sch a l  5cr  i~o~; and Y. bottc : ’:n.n ot ’ the ~n~ rna c o _ o g y  and
b;-.’-s~~~lo ,y hepartments , respect:veiy . ~.~i r t j — o n e  pape rs were
a~ c~~ented ~v Iiuropean s c ien t  t s s s , an c  one repor t was given
b -i an AmerI can . A few 01’ the cor.tr isutiorn~ are discussed

~rie fly below.

Professor .h. Adria n of O s m b r i c ; e  c i sc a s s e c
sc.:c a: n~s recent experiments on ~ae sense of sme~~ .
C~~ actory stimuli result in responses in the olf~ ct ory
lo.~es , unc u~~i f e r e n t  cne:.ucals g i v e  e l t c t r i c a l  r e s p on s e s
taut arc diffe rently ~ccaiized these lo~ es. ror example ,
ace to1~~-3ives strong responses at the fron t of the o~:scsor y
lobes while amy l acetate gives strong responses at the sack
of the lobes . In  g e n e r a l , s u b s t a nces t h a t  a re  so l u b l e  in
w a t e r  have a low r e s p o n s e  t h r e s h o l d  a t  the  f r o n t  of t h e
o f sc t o r y  lobes , w h i l e  s u b s t a n c e s  s o l u b l e  in  lip oi d s have a
low tnresholo at the 3ack~ t was :ouaa ~os5:sie tacer ocr—
ta~~n c o nc it i o n s  to  recor c simultane ously the  c t : : cr e r~t r e —
sn onses to  var i ous Stimuli from intcrmod ate positions in
the lobes. The r e s u l t s  seem to  show tha t the  bind cf smel l
that is experienced Is correlated with the place and pa~~tcrn
of response.

Professor Alexander Forbes of ::arvurd reported
some experiments by hims elf enu .~~ ss S. b u r l c i h . bar
and r orocs were c oncorn o c w~ th Sac caost~ on: ~r~i t h..~~peasin  the e lec t r i cal  r e s~~onsc of sac wh o le  eye when 11 gaS  of
one wave l en g t h  is instantaneocaly sub stituted for lI ght of
ano ther wave length , particalarly when the stimulating
e f f e c t s  of bo th  wave l e n gt h s  a r e  ma de  ecual? With such  a
ci . an ;e in s t i m u l u s  the e l e c t r i c a l  r eca i ’ c sh ows an o f f — e f f e c t
due t o the f i r s t  s t i m u l u s  ar.c an on— effrc :. cue to the
second . The on— and o f i’— c f ’ o Y ~ co not  occur when l i g h t
of the same wave length is substituted ~‘cr itself ; ins tead
the  e l e c t r i c a l  resp onse  is  a sm ooth  wave . These r e s u l t s
Indicate tha t different colors set up responses in relative ly
independent neural color patht~-ays,

Dr. W.A.H. Rushton of Cambridge described a method
designed to measure visua l I~a:?ie in the l~ v :n 9 eye. L~ 2ht
directed into the eye is ab s o r b e d  sy tao visua l purp le .r.
the ~ecep tors , re 1cc~~ c ~~~~~~~ ~~ oack su r i~.ce 0: the eye ,
and absorbed again by the visuai purple. The amount re—
emerging is compared with a standard source. Under appr opriate
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s -:n: : ticr.s , the : . o .~.s u : ’cd .~~oiaS 1_ r ..s .h .tc~ wti a o:.
l i s a c s  aS t a t  w o : n  ~~~~~~~~~~~~~~ ~~i•t ~~.’ ~ -~~~- r z . t

~~~~) 7 ~~~~ r

~ :r Ic  • T a mc ta  •~~~~ a no ./ - - 1: . . .‘y a
of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ut i t~~ u s c  oeo :~~ t o  ~~~
.n.r: ic a u o o rp t  ic - ri In  1_ ne  r u : .~i t. ~~~ i o u ~. t  st ~Iu

— 
:n’s. P . A:n. -s r s son  cad o.  L.:’ o ~~ri ~n’ t..; V~ t~~r i n —

~bo cn , S toc .~a ol:~ , r cp or  t . d  o~; .1’ cx~ c:’ :n.-n . L s U5~~. L

:~~~t s , e~~cb w Ith a d u c t  in  i t s  he~~d extun~~Ir. n.so t h r  b r a I n .
t a  t h i s  ar r an  omenS i t  WC .j po.~s ~.I- i t o  i n~~c-: t v~n’y :n:~ 11

~: oants (e.g., 2 dr ops) of slightly a’-/.~er to;.ic .-~~b I solution
i r i t o  the m idb rai n . The effect on thu g oa t  w~.a shown in
mov ing pictures. Excessive tltir~ t occur~ al::.oot Immed iately
aft er the injection. One -g oat , we i ghing 05 b~ ., drank more
than 9 liters ot’ wa ter within a half—hour . Tao :ncreased
th irst lasts for about an hour after the injection .

dL:aCTROPhY~~iCLO~lCAL STUhI bS OF 3’b i- ~~~ ~~~ ~yE

At a meetIng of the ?hysioio ical Society, l~ —
17 J a n ua ry , Dr a . S. hil a l i and 1 .0. ‘...th itf eid of the Tniver—
sity of airmingham presented data on how much sounc energy
is require d to produce responses iri the tro ezotd socy, an
early relay station In the auditor y p u t a wav a . ~ iectrical
recores were obtained of the responses of sing le nervo us
u n i t s .  I t  was found , in accordance with other research , that ,
for tones high er than 500 cpa , a s ingle unit ro~i ponds only
to a res tric t ee range 01’ frequency, a n d  1_ n a t different

to have cifferent ranges. A new findin g c oncerned the
act~~on of u n i t s  sensitive to fresuoncies below 500; such
units do not show the sharp selectivity charactertstlc of
units sensitive to higher frequencies. These data have an
Important bear ing on the mechanIsm of reception of low tones.

Dr. b.C. Thomson (Institute of Cphthahcologv ,
L a nc on)  r e p o r t e d  the r e s u l t s  of an cxper m erit desi -’ ned to
see whether nervous activity in an eye that has remaIned
In tao dark is dlff~ rent fr om the act~ v I~~,’ 0:’ or. eye taut
ric a rema i ned in light . Thomson presumu c t a u t  nteraction
effects between nervou s unit s would be m o r e  : r e v a l e nt  in
sac eark aczipted eye . i-ic explored , wi th a s m a l l  p oint of
l Igh t , the area on 1_he retina w ithiri .n~~cn  I~~la...
pro duced responses In a give n single fiber of  ~ae optic
nerve . in  each pos ition , the leas t l n t e r i e r gy  Sho t would
:rov ice a minimum response was dete rm ined. 3ear She cente r
of the field so mapped , the arier~,y regaI:~~d to : cvo:-~eresponse is small; near the cxtrcme .~ Of t~~e f~ e I d , i t  i s
l a r g e .  The e x~.ent~ o~ the f i e~~c ~s anoa ’. .. ..i c e g I ’eeo In  the
dark  adap ted  eye , and In Thomson’s exper iment the limits of
the f i e l d  d i d  not change when the eye remained in lIght .

_ _ _ _ _ _  _ _



. . ‘Os , 5. - c h v p o t h ~. a : s  L . t  d: ::er~n- . s i ~. I a~~’voss •~ C t .  Sn
p l c c~ osr iag dark adu~~t~~t i O f l  a f lO  11 , r i L  ~~~~~~~~~~~ i s  r ic~
s~~p - or ted.

T C :-- i C:Fbb.gtb P C : P I  T~-_L P

~.o~~u t t W o anc o t u — h a ~~ ysal’s ago S r i e

en— ~~y;.e i~sg~~on u l  o sr o  n-a . ~0 e s t a : - l ~~s i c c ~n s~~n~~~:’ l cn c  a
h - ~ s p i t a  I unit of d50 beds  to  c ar e  f or  p 55 in  t~~e u7per
age group. Di’ . Oscar Ol arich ‘.-~ms aspo~ a L e c
t.~~s rie~ ? p r O g e C t .  ae p r ev i o u s  ea :Ser ~~er i C u  c: ar . ~~mn’ i C r i
w~~s at The R oya l Infirma ry, Ee~ n~ u:ga , a r i O  i t O  L i o c .~c .~ic~~iL a a c r at o ry ,  and a l s o  with sac Quecns. ur-j acuse , hoa p~ sa l fo r
t h e  ~~-gca .

Sinc e  ta~c~ n g on the au t : e s  o: c : re c s i ng  t r i o  rer ~~a t r I c
f r i i t , h r .  O l o r i c h  n~~s auli t up a s t~.~f f  of sevuri phy sicians
with varica training ar~o eaperieri ce. This ur~~t caPes  w~~tas i x  th o u s a n d  cases per your , of ‘•n . icr i  tb~’e- . t aous~~r iu Ore
adm itted for hospital treatment as I :t—pat lents , fIft een nun—
dred are seen at the out—patient cli n ic , aria f i f t e e n  hun d r ec
a t  the a f t e r — c a r e  c l i n i c .

t t has taken rim some t~ mu to accumulate the neces-
sary large equipment for his wor d out he rica to ease ostaine e
an el ectrocardiograph and fluor oscope , and has been us ing as
sp ecIal equiPment a mac:r.etic and also a photoelectric b all isto—
care lograp: -. of the Dock type. :-ie plans to construct a b al l isto—
card~ ograpn of the type dev~ sea oy .~~ckers on  an d C cr t ls

The i nvestigations are currer .t y directed at ‘:~ cies
of the cere bral circulation , ren al f arics~~on, ane car ci ovascula r
system In trese aged patients, so :er only the gr ounc word
of the pr oject has been completed ; however , a few points of
more basic importance are becoming clear :

( 1)  In s t u dy i n g  the Inu lin clearance at low plasma
c oncentration there is evidenc e o:• some small tubular re—
absorpt ion of inulin ;

(2) When tubular function is partial ly blocked the
urea clearanc e is greater than the inulin clearance;

(3) Studies on the constituents of roplaccment
f lu i d s usea in  f l u i d  t h e r a p y  are  i c u c i n g  to  the  o p in i o n  t h a t
the cus t omary ion ic  r e l a t i on s h i p s  cou l d be changed to  a d v a n t a g e ;
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I n  1_ bc t i ’ c a t, , c n t  ~~~ ,‘

~~~~ th e  u s e  c . ’ arc-n i ~~~~. 1 ~ :t ~~I’~~c l  ~~~~~~~~~~~ ~: ~~~~~~~~~~~~~~~~
• is - c a  f a u na t o  -~cl i . .i t r~~e ~~f f e ~~ I~~~. a r e ~ c a..~ -~~~ n-~ ~~~~~~~~~

0 r s . .  t o  be r iu~ OV - :L. . I t  c f a - . . ’ S- t . .  S t - . i s  ~~~~~~~~~ r - ~suc ~~
s; -, c - r i e c c s s it y  for  , .)ut ~~t~~ori o t . ,~~ ~~~~~~

-
~ 

: - : - :~~~~
:‘ : - ° .i:’~ 1~U-t~:t1A ’ CP P : ’ YI-.~~1_’ ~~~ i~~~~h

~~~~~~~~~~ ~~~~~~ :-~~~-y, h .J . t u n a  an , R.h. hole
f n o .~0 o . ob i o i o g i o c i  .-~~sc a;’c.. U n i t ~ . . -~ •~i c a i  n~~~~ m ’ei.

- , ~~~~~~~ ene . ;i ~~es e~~J ~ -~~n .s~~~S •~~~~~s ~~~~~~~~~~~~

h:-~e C X • 3 5 ~~~O ~ ~~~~~~~~ atce to Cant .~iuo-s a 5 0 5 5 1  ~ ouj ,  riu ; : iy
:tautran iri’..elatl on j o : ’  a P c i ’ S 05 r i O . /  e P ’ C  

i~~ . 1_ wa ea r . . , ~
— our  :‘ oup s 05 ~Ca .~~ce e u C r i -.~~~cC  suo gec t e d

t o  plar.aee oases 01 :‘~. —a mS t s  cci , t rio
~~C SC b o : : . g  J .~ r e p  d a i ly .  Or.o a un cr o s cont ~’a ~: c . ~- - -ri_ :c
:~~ st ur .d~~r ~ac r~t~~ca~ Cafl C.~~1_~~o.t s exoe :t t b r  t r i o  i:’r~~~~-s~~on.

~.ms on ly in  t r i e  m i c e  r e c e  i V i r i~~ n . h  r e p  as’ feS  S r i e u L ’ c r i s
I’.’ t hat biol o gi c changes were mo :’kc-5. ~ rsong t ha  cacni , 00

n at e - s  was a cec r ea - se in i c : t i L~~t y - ~n . s c a  was ~.mn:i’ia st a~
e~~r ly  as n i n e  W C - rri. . ~~i the eri~~r.a.. s were removes ::- cm : r r o c i a —
s i an . . i  ter t r i~~ t i m e , sO per ceri~ A’ccoveree sae r :‘cprcductive

as m~ asai’ed by ;oss tin-~ trials , Ii’ l e f t  e x a s s ec  f o r
t.-abve \ C E i 5 O ~~ only  one of e I g h t  ~n s m ~~b~ re-c cvereJ its
as~~iity . .‘aigb t los s in  1_ h e  0.3 rep mice b-sccma f~~i r y  marked

~:
‘ter eig nt wec~~s Os lr r a a ~~a~m o n . ar.e a u n t r e d  ~er ccr .~ o: the

a l m a l s  ox p o s e a  to  o •3  rep c ie c  a c f o i ’~ th e t 5 t h  weal-s -d~~le
sri sne control ari d t :~ree o t h e r  s r r a a l at e c  c r o u o s

of m i C e  amcon t~-e t o  on ly  25 per cerit sri th~ t ’O— -; eon pcc: i od .
There dOS no aifferonce in incicenc~ of tumor fo:.~ . tlon
the  I rruts at ed and c o n t r o l  mi ce except in tiS C case  of ung
~.- .e ns :~a t o  t h a t , fo r  r e a so ns  un~~ao’.ta , had  an I r . c ic e ac c  of 22
o c r  cent i n  1_ n c :s~ ce rece Iving o.3 rep as~~iy, ~e:.i. I;. all
ot h e r  mi ce she :ncldence was ors j 9 per can t .  i” ur 1_ her
t s i ~~s C:. tri~~s o a t  o t h er  wor x :n p r o g r e s s  a t  th~ e i o ~~~i o~~ o g i —
cal  ~ e s e e rch  ms it  may 1_ c f a un a  if l  T e c hn i c a l  Re~~ort CPRL—7—53
~vajlObi~ fr om th~ Tecnnical P u b l i c a t i o n s  O f f i c e , Code 250,
~f :  ce of ~ava i r~e scarc a , -~ashsngton ~5, D.C.

::-:: •::::A: P f P c~~T3 O’~ t P k L .

The following reports have b - cr~ f o r w ~~’ ace to
th~ , 

‘.~‘osisIr .gton , sir,ce t n _  l a s t  i s su ~, u ’ ~ Sh ~ Co ,~.es may
be ootasned fra.:; the Tear.r.lcei .~u b l : c~~t b o ns O~’f I ; e , Code
25o, Olfice of ..ava i 4 eoearch , ~ashsa 5ton Zt , J.~~.

t h R L — l 1 3 — 52  “The Sy:.:pos i w~ or the  Ph - ’~~j 0 : 0- -v aria Pharma—
CO iOjJ c ’ Aecepso rs P~~.-v~ ~~~~~~ thc
Opea~ ri5 of the he~i Pay.. ~olo anc
Lab oratories , t b m t gi .  7- s~ :.re.’a s - ~olan,Stoc kholm” oy C.P. Qruhc.~.
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CbkL. — l ~~3 — 5 2  “~~y:..~~~a . ca th ? . i a i c s  ol’ the
I t L~~~ LJ ., 4J , . C .  ~~ ~ . . .  . ~~~~~~~~~~

0 on~t sn.ca an t h e  : i~, in  of t I e
liar tb .  anu  I— lane ta~ by S. i- . S.

CPkL— 137—52 ‘~k~ s.urch in t he  b u n a r  1_ m e a t  of Tesh;ical
PhysIcs of the T e ch n i c a l  Irist itute in
braunach\~eIg ’ sy 0.d. Scasa

C’l-.k L— l~ e—5 2 ~P n i s I c a l  C h c :t i - s s s’y . search as the Te ch r . i s ch e
.:ocr schs le , Pra unscriweig” ay (J.a. azasa

C P R L — l b g — 5 2  “ The P r o p e r t i e s  and c e a c t i o n s  of C h l o r i ne
Diox ide ” by G.f. Szaaz

Ct RL—140—52 “Research in Physical—Orlcriic Chemistry at
Le i den Un iversitya by 3.J. Szasz

CcRL—l—53 “Under’~zater Televis ion , Repor t 11” by R.R. Weber

CltRL—3—53 “Phy sics of Solids at Imperial College , London”
by J.R. Re itz

c;cRL—’l—53 “Nuclear Research Facilities arid Cosmic Ray
E x p e r i m e n t s  a t  l i ar w e l l~ by J.K. Eeling

CtPRu—5—53 “Some Programs in Scancinavsan Psycl-iolo;ical
Laooratcr~~es” by C.H. ~-rariam

CN RL— G— 5 3 “Tao C h em i s t r y  of h i o l o g i c a l  A f t e r — E f f e c t s  of
U l t r a v i o l e t  and l o n i z I r A g R a d i a t i on s ” by
J.L. Tullis

CNRL—7—53 “Rad iobiological Research UnIt , :.:cdical Re-
search Counc i l, Atomic Ener c,y Research Estab—
l i shxnent , Harwe ll” by J.L. Tull is

ONRL—9—53 “Sol id S t a te  Physics Research at Erlangen,
Germany” by J.R. Reitz

PThSOPAL NEWS i TEMS

Professor P.M.S. Ltla ckett has accepted the
po sition of Chairma n of the Department of Physics at

• i r.;:;crial College , Univer sity os’ Lonoon , effective N ovember
1~~~3. The p o s i t i o n  has been recently vacatec by SIr üeorge
Thompson who was elected ~.aster of Corpus C h r i s t i  C o l l e g e ,
Cambridge.

“9

________- - — ~asm ~~~~~~~~~ 
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: r 0 f ~~s c:- :- - i . c:~~ t 1_ , a l o b e .  ~~~~~~ t~~an- -r  £ : •~~~~.5 .

f i~ ~~~:
‘ e ,.:sc r~.’ c-, ; . 5  • - oea  d r a : t .~~5 a

)  t e a ; ’ - . .  ~ t t:.~~ hnive;’sity c-f t l . n c i n _ s Lu:’ . ate ri m .  1so
tor sct tli . g ~ ._ t b .  i . :~~ - rz _ i o • . s s ,’ ca : / ; ‘~~ ,:~.o-.

. .~n O r i c a t 1 ’ a r i d , c c r e  : e ee r~~t : yj  . p:o -’:m ~~~~.

l S  i~ e xp e c t e d  t i . . t  sor e ~~ t h e  C o~~~~~~ C f a j  p:Ajs c~~~1_ s V.111
transfer to  i: per I C o l l e g e  w i t .  . . i a .

Imper  s a l  Col  1 e s , wn ch t t he  1ar ~~~~~es  S
1_ i i-c s ch o c~. i n  lii ;~.l ane , has f i  a S ’ O i ~ li r C m i :~o : i t l y  In  r e cent
~. c n S I 5  in  Gi s cu s s io t i s  ~Lou t the e s t a bl i s hm e nt  of ar institute
ci’ TochnoAc~y sit 1_ ne an s t o c  .\ir;gano

1r . n.r. ‘%~l l u i S  n o t  s o on  e t e c t o c .  to  ot.CC~ ed 1_h’.
R. ’-~. C h c sn i r e  as b u p er  sn t e ; -.~ en t  ci tao .-ta m . r ~~_ ty  .~~ so or c h
L a : c r i t O ry ,  .ec s s r t ;t c n , ~.ng .anu . 1_ i ’ . ~ r i e o r i s r e  r e t i r e s  on
~ariuary 31, 1953.

EVENTS

c V t ? O 5 i~~~ri on A u t o m a t i c  T t i . I t ~I ~~~~ 

The N a t i o n a l Ph y s i c a l  La: cr~~t :r y ,  Tea . i a l t :a,
~n sr.c, v ;ii l ho_ c a Syaposiu : .;  In  ..ondcc  f .’:..; 2a to •

1_ l . r c .,  ~~~~~ rite Sympos~ uc; w: ~~i c ove.’ . ‘ L s s g a  n r l n u : ; . a s ,
-a t  ;on , s rc u ~ ta eric C om p o n en t s , e S G  o e :v_ c  ~~~~ uriC

-:..;cr: i:~.g in the Light of Operati ona l fuper c r i O C -  of  2 b -~italCa . sut~ r ig 1_ a c r s r . e s, I~o d s u m — s _ s e d  ~~s g _ t c I  - - a c h l r i e s , ar i a
5rs~~s £-cp or1_ s on ~uropea acn :ncs . .‘u:’tri0r n,or mxts on
can cc ooza~ no a irom Dr. ~.T. e 0 0 0 W s r ., Super ~rsen cent ,
1_ .t: ema ti cs u i V i S i O f l~~ .~aticn~~ 4~’ri~~S 1C O.  L.abor ..tory,
Tedd ington , En-1_ land .

Cca~e:’enc-e C:. t h e  F r i t r s  i c s  cf i - n i z :  :
r~ Confor er.ce on the Physics c~ IonIzed 3oses

w s l l  be he~ c sri the ~aysics ~epar 5 cr . : , U n i v ~m’s ~ t .y C o l I c ,
- -ower Street , London , W.C. I, on bh.rch b3—2s , I~ f3. t
is being organized by ?rcfcssor ~~~~~~ .me 5ey, U h a i r : an

• of the Depar taten t .

The progrero Is ir .tcnced to Ia;cIaa~~; ) pr e s en t
a a/  t~ crir~icjocs ~or s tudy ing i ri~~~.~~aC  - . ~~~~~t

.~r,c mass spec s r a m . t e : ’  ~~~~~~~~~~~~~~~ ; .~~~~~ ,

1 _ b ;; a- . o~~~fa s  i o n  ~, w s t a  sreci~~ .‘ e f .. . ’e n s e  t o  t r i t e
u-:. ..;.~ere,; ( a i  705i ivte a~~ L. :.e a.~t~~vC OI.5 ~~~~~~~~~~~ Si~~~~iC~~.i c n s  t o  ;..cteor ~ons z a t . c c ;  ~ne 5 0  i o s o s p c r e ) ;  

~~
•. )

ae~ t r a  ato m s  ari d m ol e c u l e s  ( l r .c~ u d i a g  c c a s i a e . ’a t i o r i~ of
• 

sa r fa ce phenomena),
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4 The f O 1 l C - ’~ n C n I t h - (ri . ~/ I i~~ Lte l — . i d  I r i
z. t  the  U n i v e r s i t y  of ~~ei ’~~~i. ~~~~u.’ me. . ri a)  in  ~~~~ ~~~~~~~~~~ 05

1 s3.

24 — 2 i  J u n e : ;~ C o I l  o a u i u m  -s p o n s o r _ u  Nv the  h o c k e—
felle:’ ; o u r i d O t s O . ’ .  mt~. o~’ganiaed by the
Yr u n c h  ~ a 1_ i 0ri~~i L:.: :au of  ~~~~~~ t~ flc
Research (Chk~ ) on . .~~1_ e: iso L cu i c s  i n
c rys t a l s  and E o l ~~~t~~t u d I c d  b 1~’ Cle ctro—m a g n e t I c  waves ( f ~’ sc; X — r 0 y s  .c wave
l eng ths  in tho - : ‘ a d i o :’recy:oncy r an g e )~’
~-.ct !vc pa;’Ssc~ pat son restri cted to 20
invites persons. Secratary : Dr. A.
K a s t l e r , La oora to s : e  coo Phys ique , ENS ,
24 Rue Lhomond , i~0ris 5~ .

29 J une — 3
July : G’nera1 Xri terra -~t i onal  M e e t ln a  cit M o l e —

çu i ar  S u uc t r o s co ~ y
(from X—rays to wave lengths in rad i o—
f requency r ar.~ o)

S e c r e t a r y :  Dr . J. Lec omt o , L ab o r a t o i r e
des Recherches Physique , Sorbonne, 1 Rue
Victor  C ousin , P a r i s  5C ,

6 — 10 Jul y : Symposium cr2an u zed by the Societe
Francaise de Chirole Phys ique , on ~Recent
Advances in Studies of Molecular Structures.
Secretary: Dr. W1. Magat, Laboratoire de
Ch iml e  Phys ique , 11 Rue Pierre Curie ,
Paris  5e

Sp r i n c ~ M ee t i i ig  of the Physical Society; 1953

The Spr ing M e e t i n g  of the E r i t i s h  Phys ical
Society will be held in the Departc;ent of Physics , Leeds
University, on Monday, Tuesday, arid Wednesday, March 30,
31, and Apr il 1, 1953. The pr ogras-~ w i l l  be divided into
three sessions cover ing var i ous aspects oI~ solId state
physics : ana lysis of magnetLs ..tion curves, band theory
of meta ls, and ferroelectricity and lum inescence. 
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