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SE~~CON~UCTING PROPERTIES CF CdS b I:’iTER: :ETALLIC cc:;.—
~~J:~Ts

Professor E. Justi and 0. Lautz. ( ~par t~ ent of
~i~~ nica 1 Physics , ~raunschweig) have inv esti -~ .tcd the
s~::~icon~ ucting properties of stoichi om etric cadnium anti—
::~,r/, CdSb . The conventiona l stoichiom etric inte rrneta ll ic
co~..~ ounds , suc h as AuCu, show min im a ir. their specific
resistance at concentrations correspond~n~ to simple for —

In marked contrast to these , a sharp maximum was
obtaine d at the stoichiometric concentration for the in—
terme ta liic compound between cadm ium and antimony ; resist—

~-.ce increases amounting to four or five orders of magni—
u~e were observed. The temperature dependence of the

~1ectrica l resistance was determine d between 10 — 700°K
and follows a typical semiconduc tor dependence. The }iall

~f~
’ect is positive throughout the whole range of concen—

trat ions and it is conc luded that the CdSb samples used
arc deficiency semiconduc tors. The m obility of the elec-
trons In this Intermetallic compound was determined fr om
the ae?c-ncenCe of resistance on magnet ic field, The ex—

~cted quadratic dependence was observed at the tempera-
tures of b oiling hydrogen , liquid air or room. The mobi li-
t i e s  observe d ranged from 350 — 600 cmZ/vol t. sec.

in  accordance  wi th e x p e c t a t i o n s  based on the
results obtained , the CdSb compound was found to be a
ood r~ ctifier ; it is pri m ar ily of the p—type . The recti—

‘ fying ~r operties of this simple , inexpensive substance may
find practical applications .

Further details about this work and other research
in  ;rc~jress in this Department dealin ; wi th a w~de varietyo~ :~‘o~ 1e:~is in metal and soiLd stace ~ays~c~ are descriDea
~~~

-
. ~cc;.nical Repor t 0~-~RL—137— 5Z. ~~~~ repor t is availab le

:rom tile Technical Publications Office , Code 250, O f f i c e
of ~ava l Research , Wa ing toi~ 25, ~ .C.

- 
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- ‘-~ ;..~ i ye

~ i r a a cw ~ m ’s ~~~~~~~ .~~v . ~~~~~~~~ ~ ‘ ‘ ¼ .) ~ i~’b . ) ) ,  ~~~~~~~ .

at. :~ : caes tci’ fl~~s u: r t . .~a’~n a ~~~~ e ~~~~~~ L J ~ r ~., .ant
i~ o r d e r  t o  d c t c c t  p c r i o o i c  v a r i a t i o n s  i b  e xt e n s i ve a i r
show c r s .  Thc cx~ r ir.~~n t a i  b c t — u  con~~i s t a  of n~~nc t r a y s
of Gel ~cr. counters each of a;’~~a ~I- 0 x 40 cr~. They are
a r r an c~ed i n th~’e~ i~r o~ p s.  Each ~r ou? I S pu t  a t  th~ corn er
of a large trian fle whose sides are 150, 290, and ~iCO
n~ tcrs respective ly. Triple coincidences era  o b t a i n e d
w i :.ain each g roup  and then  :‘u r t h .~r c o l n c i c e n c e
between ~;roups are recorded. The rate for any two flroups
i n  c o i n ci d e n c e  runs  to  a f I ~w per day,  the r at e  of a l l
jroups going (ninefold coinci cence ) runs to about two

~~~ week. AS a r e s u l t  a: s ome tn c u sa r 5 d  c o u n t s , no s i d e r e a l
or solar variation greater than 2 per cent has been dis-
covered for the 150 meter separation . however a large
solar diurnal variation of amplitude 25 to 30 per cent
is observed for the 300 meter separation with a maximum
near midday. This result which is based on at-out 400
showers is quite significant statisticall y; the pr obability
of such a variation being due to chance is about 1 in 500.

This effect has not yet been explained ; an attemp t
is be i ng made to see if i t  could be due to a photodis inte—
gration of heavy pr i maries under the influence of solar
radiation. This effect was recently proposed by ~.T.
Zatsepin (Dokiady Akad. Nauk, 80, 577 (1951)) to account
for the existence of very extens ive showers in terms of
correlated pr i maries. it should lead to a large solar
diurna l variation.

ELEC TRCh~ SHIFT 2E~~EEN AD SORPATE AND AD SORB ENT

Professor R. Suhrmann (lraunschwelg) is i nvesti—
gating the electron shift be~ ween adsorhate and adsorbentus i ng the techniques of’ photoemission and electrical con—
ductivity. The fundamental pr i nciples and early results
have a lready been described by these workers . (Z.r.
Elektrochem., 56, 351 (1952)).

i~tecent resistance measurements carried out with
simple adsorbates on nicke l films , gave the follow ing
results for the percentage change in electrical resistance :
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Argon ~ = 0, as ~ 
;~~ e :

~~~ 
i~. 0. i.. ~~ LI ’  Cu~~t at  ~~~~~

‘.20 H = + ~.3 per cent at  90 °Y~

CO ~ + 1.2 pe r c e nt  a t  90°K

The ~~~ R observe d for  w a t e r  i s  th e  same as t h a t  p r e v i o u s ly
observed for hydrogen and sup~csts that in bota cases ad-
sorbed hydrogen atoras may be responsible for the effect.

both the electrical resistance ana the photo—
cm~ssjon techniques are now being appliec to a ~t u d y of
organi c ads orbates and may yield inform ation concerning
tne fl avai iabi lity U of iT electnons of aroma tic systems to
aetalii c surfaces. The reductions in electrical resIstance
observed arc extremely small and thus the results are not
yet of quantita tive value . The results obtained were:
bcnzene , 0.05 per cent; riaphthaiene , 0.035 per cent; and
tripheny lme thane , 0.034 per cent. The add ition of aromatics
to the surface pr oduces a gradua l rise in the photoelectric
sensiti vity (I.e. the ratio of electron emission to intensity
of irradiation ) of the sur face until the sur face is covered
with the adsorbate; at this point a sharp drop occurs.

Further details about this , and some other work
in progress at lraunschweig, dealing mainly with the nature
of the addition compounds formed between aromatics and
alkali atoms , can be found in Technical Repor t ONRL—138—5Z ,
available from the Technical Publications Office, Co de 250,
Of fi ce of Nava l Researc h, Wash ington 25, D.C.

:~::ER 3E:-:CE OF SPONTANEOUS OPTICAL ACTIVIr~ IN NATUR E

The application of occlus ion compounds of var i ous
types for the spontaneous optical resolution of certain
racemic mixtures is being investigated actively in several
Eur opean laboratories at the present time (cf. ESN 6, 216
(1952); Nature 170, 155 (1952); JCS 3747 (1952); Experientia
, 337 (1952)). H.M. Powell (Oxford) also suggested (Nature ,

~ b C .  cit.) that the deve lopment of optical activity in the
- 

- course of a crystal growth pr ocess may pr ovide an explana—
tion for the origin of optical activity In nature .

It may be of interest to draw attention to the
f a c t  tha t s omewhat s i m i l a r  ideas , conv i ncing ly substantiated
by e x p e r i m e n t a l  evidenc e , were advanced by E. :—i~~vi ng a  of
Leider~ Un iversity over a decade ago. In  a somewhat inacc e s—
sible paper in Chem isch . Wee k b lad ~~~, No. 46 ( 15 4 1)  e n t i t l e d
“On the P o s s i b i l i t y  of Spontaneous Asymmet ric Synthes i s ” he
developed the concept tha t if certain conditions are satisf ied

23
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a s ui  table su bs  tance w i l l  t r a n s  fo r m  snontu;~eo~~ ly from the
i n a c t i v e  i n t o  the a c t i v e  :uoe i f i c~~t i  on .  T. ;son~~.t i cas re-
quired arc the follow i ng : (1) an ci’yi t l l I ~~at :oa, 1 anc
d cr y st a l s  a re  o b t a i n e d  p:’i :~~ r i  ly in ~ ‘~~fer~ nce to a rac.;mic
compound;  ( 2 )  the relative rate of nuclea t.~ on is s~~ow cc~ .—
p~ r c d  t o  the pr ocesses of’ crys t a l  ~rcw th and raceni zati r~n( i n  the l i q u i d  p h a se) .  h a v i n g a  found  t h a t  m c t h y 1~~th y l a l l y i —
phenviammon i um iodide in chloroform sati sfIe s these require—
m e a t s  and in a se r i e s  of f o u r te e n  e x p e r i m ~.n t s  o b t a i n e c
s t r i k i n g  c o n f i r m a t i o n  of the development of optica . i a c t i v i t y .
The results were di stinctly p ositive i n twelve of these
fourteen trials. Wh i le , at tha t tim e , he aid not ex~~l ici t ly
choose between the two possi bilities tha t the fir st ~ livi ng~
substance was already optically active , or that optical
activ ity ‘1developed ” fr om inactive m aterials , his r e s u l t s
c l e a r l y  pr ovide a p o s s ib l e  m e c h a n i sm  for  the 1a~~ter  p o s s i b i l i t y .

Another stimulating suggestion contained ifl i-iavinga ’s
work ( b c .  c i t . )  d e a l t  w i t h  the 3 o s sib l e  f o r m a t i o n  of an
optically active substance at the air—water interface . ~ole—cules of the type i-i 2 f~H

H OH

can form a two—dimens i onal  c r y s t a l l i n e  phase  at the  a i r —
wate r  i n t e r f a c e . Assum i ng tha t one of the two CN202-i gr oups
is in the wa te r  w h i l e  the other one is outside of it ,
ox id a t ion of the one i n the water (with , for exampl e,
permangana te )  y i e l d s  an o p t i c a l l y  ac t ive  pr oduct .  The
occurren ce  of such an event in na tu re  appears  p o s s i b l e.

INFLE ;ENZA OUTLflCK IN GR;~AT rR 1TA1N 1952/53

• The r e l a t i v e  free d om fr om v i ru s in f l uenza en-
j oyed by the pe ople of Orea t  l~rita in l a s t  w i n t e r  was shared
by the r e s t  of Eur ope and by lo r th  America .  I t  i s  of
in terest to note tha t up to the end of Augus t 1952 the
presence of outbreaks of Virus A , so widespread a year
previous ly, had not been r epo r t ed  to any extent fr om either
of the above continents , in 1)oth of which special arra nge—
ments had been made for  the ear ly r e p o r t i n g  and l abora to ry
i nvestigation of inf luenza— like outbreaks .

~~~ 

_ _ _  

_ _ _ _ _ _ _ _ _ _
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The pres en c c of V I ru s  A was h owever r a ? o r t e d  f r o m
Sou th A frica in June of thit year , i.e., the South African

~‘in t er .  I f  events  in the com i ng winter follow the exper i ence
~f two 

years ago, the appearanc e of influenz a Viru s A in
South Af rica in J une may again be folbc~ed by its occurrenc e
In N o r t h e r n  Eur ope six months h.tcr. On the :)ossibility that.
this may occur , and it is Indece in keeping with the bienn ial
cycle of ep i d e m i c s  In v o l v i n g  V i r u s  A , sp e c i a l  p r e c a u t i o n s  are
b e i n g  take n by the M i n i s t r y  of Health’s epidemio bogical sec-
tion and i ts  l abo ra to r i e s , and by -h ~ genera l  p r a c t i t i on e r s

• who w i l l  act as “ spot ters~ to  furnish immediate reports on
new outbreaks .

As regards ports and airfields , medical officers
at tached to  these i n s t a l l a t i o n s  have been ins t ruc ted  to  re-
por t to the Senior Medical Officer at the blinistry the
occurrence of inf luenza—like disease aboard ship or among
passengers and aircrews arriving in Great Britain.

Should suc h outbreaks occur , i t  is p lanne d tha t
the ~edica1 Research Counci l , Inf luenza  Vaccine T r i a l s
C ommi t t ee , w i l l  be able to  make a r r angemen t s  for  a con t ro l
f i e ld  t r i a l  of the vaccine of choice under whateve r epidemic
conditions the winter of 1952/53 may hold in store.

INS~~~T 1CIDE RESISTANCE STUDiES iN I TALY

An extensive research program has been undertaken
at the l~ t~ituto Superior e di Sanita in Rome to study the
mann er  by which insects  become r e s i s t a n t  to  the a c t i o n  of
the newer insecticide s such as DDT, and p a r t i c u l a r ly the
mechanism by which resistance has deve loped in Musca d omestica
and its several varieties found in italy.

Dr. S. Bettini and Dr. \A. Boccacci have assumed
that in insects some stages of carbohydrate metabolism are
regulated by thiol enzymes such as tr i ose—ph osphate dehydro—
genase and succinic dehydrogenase. They also feel that
halogenated alkylating substances which may react with these
thio l groups may have Insecticidal action. The effect of’

-~~~ 
•~~~~~ a series of monohalogenated acetic acids and some of their

salts and esters has been studied. All have been shown to
se active against strains of’ houseflies highly resistant to
DDT and Chlordane. Knockdown was de termined within 20—60
minutes at a concentration of insecticide of’ 2 g/m2 applied
to glass surfaces.
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The sys tem~~t i c s  uf  t :4e ‘ n;ca gr o u p are  b e i n g
s t u d i e d  b y J .~i . Sacca .  S c Ot i S t i C Ci  cv~ iuat :on o~ tne
mor pholog ic characters used in inoentil ’icatioa may r e s u l t
in a c e m pi c t e  r e v i s i o n  of the clas~~iflcation of the group .
Rc se~~rch  on s e v e r a l  s t r ai n s  n~~s a l r c acy  ;ieen p a r t l y  c om—
plc ted. One hundred  per  c en t  c r os s  in , s hav e  :)een r e p o r t e d
wi t h ~. d o m e s t i c a  and ~ . v i c J a a ;  50 p si ’ cen t  s u c c e ss f u l
crossir~0s have been obtaine d wi th h. ~.. n;.;sti ca ~nu
n e b u l c  and w i t h  ~j. v i c in a  and ~j. ~~~~~~~~~ The offsprings
of these c ro s s i ng s  were  100 per cent  f e r t i l e  for  a t  l e ast
two generations . This would suggest specific identity in
the three fo rms  hu t  f u r t h e r  s t u d i e s  are underway befor e
d e f i n it e  c onclus i ons can be made.

PULSATION S OF ThE GREA T VEIhS

D.A. McD onald , E.P.  H e l p s , and A.b~. Fergus s on of
St. Bartholomew ’s Hospital , London, have been us i ng high—
speed photography (1500 frames/sec.) to  record  p u l s a t i o n s
of the great  veins .

An exp osed r a b b i t ’ s h e a r t  i l l um i n a t e d  by a c on-
c e n t r a t e d  l i g h t  source was used . On p r o j e c t i o n , move ment
is slowed appr oxima te ly  100 t i m e s  so tha t  the sequence of
a l l  phases of the ca rd i ac  cycle may be seen. P u l s a t i o n s
were  observe d in the l a rge  venous t r unks ;  the mos t marked
were those of the left anter i or vena cava. The tim ing of
the pulsation is such that emptying of the vein occurs in
a t r i a l  sy s to l e  and is c l e a r l y  due t o  a c t i v e  c o n t r a c t i o n .
D i l a t a t i o n  of the v e i n  occur s dur i ng d i a s t o l e  and i t  f i l l s
at the same time as the atrium . Reflux into the vein from
the hea r t  plays a m a j o r  ro le  in d i s t e n d i ng  the ve in  and
in one sequence t h i s  r e f l u x  appears  t o  b e g i n  dur i ng v e n t r i c u —
lar sys to le .  Movements of the ve in  can be seen fr om the
p e r i c a r d i um  in t a c t o r  a f t e r  opening i t  and the p u l s a t i o n s
are almos t as large after ligation of the vein at the leve l
of the arch of’ the aorta .

The region pulsating usually extends somewha t
beyond the pericardial attachment, histologic preparations
show tha t  there  Is c a r d i a c  muscle  su r r o u n d i n g  the r e g i o n  ofp the vena cava that shows active contraction .

TECHNiCAL REPORTS OF ONRL

The f o l l o w i n g  r e p o r t s  have b een  fo rwarded  to
ONR , W a s h i n g t o n , since the l a s t  i ssue  of ESN. Copies may

• be obtaine d from the Technical Publications OffIce, Code
250 , O f f i c e  of Nava l Research , V (a shington  25 , D.C.

ONR L.— l36—52 “The Pne umoc on i os is  Research U n i t , L iandou gh
H o s p i t a l , N eerCard i f f , Wales ’s , by J .L .  Tul li s
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The fo l 1ow 1n~ l i st  of f o r t h c o m i n g  event s  in
far C~)C for 1953 is co;yi led acco~’a in~ to ini ’orm~ ti on
ava ilable as of 15 December l93Z:

:~~ctinc Place

23—2 6 :darch Annua l Gene ra l  • eJJng , I n s t i t u t e  London
of :~e t a l s .  25 ~.a r cn  an a l l — d a y
Symp os i um on “The C o nt r o l  of
Quality in  the P r o d u c t i o n  of
Wrought Non—Ferrous b:etals.”

27 darch  R oya l A e r o n a u t i c a l  S o c iet y ,
Sympos i um on “F a t i gu e  of ~ e ta l s ” . Lond on

12— 16 April The Er~ onor~ics Res earc h Soc i e ty Oxfor d
“The ~deasure m en t of Human Per—
form ance ” .

1~ —l5  Ap r i l  S o c i e t y  for  Gene ra l  ~ i c r o bi o l o g y  Lond on
Sympos ium

15 Apr il R oya l Meteorological Society London
Annual General Meeting

15—1 7 Ap r i l  C o m m i s s i on  on O p t i c s  of the  M a d r i d
i nterna ti ona l Un i on of Pur e
and A p p l i e d  Phys ics , “Collo-
qui um on V i s i o n  in  i t s  Rela-
t i o n  to  Ins t rumei~t a l  Op tj C 5~~.

Hay W o r l d  H e a l t h  O r g a n i z a t i o n  Geneva
S ix t h  Wor ld H e a l t h  Assembly

14-17 ~ay German Bunsen As sociation — Duisbur g
General  Assembly

21-23 :~ay Second Enr opean Congress of Copenhagen
A l l e r g y

22—2 3 ~ay In terna ti onal Mee ti ng of N ati onal Par is
Obs t e t r i c a l  and Gyn aecolog ical
As s o c i a t i o n s

• June Eur opean Congress  fOr Chemical  Pa r i s

• 
Engineer i ng

2— 6 June 011 and Color  Ch e m I s t s  As s oc i a— Eastbo ur ne ,
t i on, “The Optical Properties England
of F i l m s  of Surface  Co at i n gj  4 . v~aterja15

R .
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____ ~~th 

-

_____

5—6 June Internationa l Con 5ress o~ ~~u~~i cio~y ‘on nms n,
l~~rid s

6— 15 June F i f t h  I r~t e r n o t i  an~. I Con :ress of
Otorhinolaryn~ o~ o5y

16—24 J une Internationa l Con )reus ci’ ~ 1ectro— Th~ i:aguc
accus tics ~ne uy;~~osium an tne Sounc~ versum ,
lnsulat~ on o: ~i — ~~~~,nt Ssructu~es. ~~~~~~ t ,
Netherlands Acoustica~ ~1ociety, under Einchove n
a u s p i c e s  of the Cc~.mJss ior .  on A c o u s t i c s
of the International Un i on of Pure and
Appl ied  Physics .

J u l y  Congress  of the In t e r r i~ ticna1 Hospital Oxfor d or
F e d e r a t i o n  C a m b r i d g e

5—11 July Colloquium on Cosmic Ru’is , Comm ission ~agneres ce
on Cosm ic R ays of  she :~~~~ ‘n ~~t~~~;-~~1 Bigorre ,
Union of Pure  and A p p l i e d  Phys i cs  Fr ance

13—16 Ju ly  Second Sympos i um on Cosmical Gasdy— Cambri dge ,
namics , In t e r n a t i o n a l Un i on of Theo— Eng l and
r e t i c al  and App l i e d  ~ e ch a n i c s  and
In t e r n a ti o n a l As tron omica l Un ion .

14— 19 Ju ly  I n t er n a t i o n a l Congress  of R a d i o b i o 1o~ rC openh agen

19—25 Ju ly  Seventh International Congres s  of Copenhagen
R a d i o l o g y

26— 31 J u l y  Second I n t e r n a t i o na l Congress  of Oxford
Rheology

27 J u l y  — Internationa l Association of
1 Aug. Psychotechnology,  11th Congress  P a r i s

29 July — XiIIth Internationa l Congress of Stockholm
4 Aug. Pure and Ap ?lied Chemistry ; XVIIth

C onference of the Uni on; Symp os i um
p on Ch e m i s t r y  of Wood and Wood

C o n s t i t u e n t s .

3—7 Aug. IU}iS, V I I th  I n t e r n a t i o n a l Congress  J e rusa l em
of the H i s t o r y  of Scienc e

5—7 Aug. Symposium on ~ acrom o 1ecule s  Uppsa la

5—12 Aug. internationa l Zoolog ical Congress Copenhagen
and Meeting of th~ I n t e r n a t i o n a l
Commission on Zoological Nomenclature

• ~

• 28 
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• , • • ,~~~~ ~ i i L_i ___________

~—ls ~~~~ ~“ lt ’t.eenth lnte:’na ticns I Veterinary Stochno l;r
CoriHress

~~ ~~~ • Xli ta li.tej’n0L lone I Congress of  Camb r 1 ~ge
L i mnol o;y

:~i— 2 g ~-tu 5. 5th Inter na tional Congress on Geneva
Rheama t~ c ~J~ seases ; Conne ctive
i i ~~su ~ s a:~cs ~i~eumatism ; ~Iter o~ ds

~ tac ~reat : ent o~ .~a emat1sm ;
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