
P~D—A ou2 826 OFFICE OF NAVAL RESEARCH LONDON (ENGLAND) F/S 5/2
EUROPEAN SCIENTIFIC NOTES NUMBER 7—14. (U)
jUt. 53 4 R REITZ. S P ASPINALL -

UNCLASSIFIED ESN—7—14 NL

j
~~ I

AD4O42~ 2~
I

’ •
______ END

FIL.F

9 -77

~~~~



— - _ _ _ _ _  - 

~

-- 

-iii— 
-

~~~~

~~~~~~~ 1

OFFICE OF NA VAL RESEARCH

00 LONDON 
. /

~~•ii~ ji4 ~ /

EUROPEAN SCIENTIFIC NOTES

/

/ No. 7 — 14
/ 

—..

—~~ 53

) _,
;

Distributed by the Office of Naval Research
Washington 25, D . C.

D bc
/‘ 

./
/ ‘

~ :~ ~

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

n - C~~~~~( Off ice~~~~~ Vav:l R:s~~~
7

~~ Branch ce , Navy 100 , Fleet

/~MERICAN EMBASSY . LONDON , ENGLAND

— — — — — .—~



!u
I!!u!IuIIuPr_._. 

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

OFFiCE OF NAVAL RES EARC H
London - 

EUROPEAN SCIENTIF IC NOTES

15 Ju ly  1953 No .  7 — 14

P:~~~ ICs PAGE
T~w Op t i c a l  C onstants of PbS as ~ F unc t ion  of

Tcmpcra tur e . .  . . . . . . . . . 154
Tempcratur e Variation of the Drift I~ob ll i ty of

-oles . . . . . . . 155
A ~:cw :.:~thod for the Deter.nination of Shor t Half—

l ives of Isomer s . . . . . . . . . . . . . , • . . . 157

~~~ ~~~~
~~~~~~~~~~ L ’~
~~ntaaT~~ 1 Compounds of the Fifth Group Elements . . . 158
1nter :~o1ecu1ar Forces and the Application of Raman
Spectr oscopy to Quantitative Analysis . . . . . . . 159

~iiCh Temperatur e Raman Spectra of Fused Salts . . . . 159
isosteric Addition Compounds . . . . . . . . . . . . . 160

~E TALL URGY
Hume—Rothery Phases In Ternary Systems . . . . . . . . 160
~ATHE:ATI Cs
~~ t t i r ~~Cn Digital Computer Colloquium . . . . . . . . 161
The Annua l ~eet ing of GaMM . . . . . . . . . . . . . . 162

A Quotient—Differenc e Procedur e for Elgenvalue
Pro b lems . . . . . . . . . • . . . . . . . . . . 162

Stability Cr i teria for Hill ’s Equat ion . . . . . . 163

::OSCIENCES
;;c~; Technique for  the i~icroscopic  Exam ina t ion  of

Fir.e Particles . . . . . . • . • • . • . . . . . . . 163
A Study of the Choroldal Circulation of the Eye In

• . . , . . . , • • . . . . . . • . 164
Im-~’oved Accuracy in I~easur ing Low Levels of
?e~ccr~tage Oxygen Saturation . . . . . . . . . . . . 164

~~e ~ase of the “~~iss~ ng Fundamenta1’~ . . . . . . . . 165
C ~~~ EC~US

~~ c.~~~ca i ?~ep or t s  of ONRL . . . . . . • . . . • . . . 166
~~~~~~~ .~ews I tem s  . . . . . . . . . . . . . • . . . 167

~ort~ ccm .ing ~.ven ts . . . . . . . . . . . . . . . . . . 167

~~~~~~~~~ E~BASSY LONDON , ~~ GLA1~D



~ - -~~ 
_ - ~~1— -

_  - -

OFFiCE OF NAVAL RES EARCH
London

EUROPEAN SCIEN TIFIC NOTES

15 July 1953 No. 7 — 14

THE OPTICAL CON S TANTS OF PbS AS A FUNCTION OF
~~ThMPE~~ ’FJRE

?~r .  D . Ci. Avery, Telec ommunica t ions  Research
Establishment, Great i~alvern, Englan d, has extended his
ear l ier measurements on the optical pr operties of PbS,
PbSe, and PbTe (ESN 6, 216 (1952)) to cover the variation
of the optical constants with temperature . The changes
in optical c onstants which were observed are relatively
small effects, and it was thus necessary to impose rather
stringent requirements on the size and flatness of the
spec in~ens. For this reason, the ‘work had to be limited
to PbS; i.e. to several natural galena crystals (n—type )
and to one synthetic p—typ e crystal. The optical tech-
niques employed are the same as those previous ly de—
scribed; however , in the present arranjement the specimen
could be heated by means of a small heating coil In the
specimen holdei’. The temperature range covered was from
100 - 35QO~

The spec imen was kept in a vacuum at 10 4mm Hg,
and It was found that all variations In the optical
constaflts as a function of temperatur e were reversible ,
i.e. that the changes disappeared on returning to room
tempera ture. If the specimen was kept in an atmosphere
of oxygen at several millimeters Hg, permanent changes In
the optical constants were intr oduced at temperatures
above 200CC.

The most striking result of the effect of temper—
ature on the optical constants is that the characteristi c
long wavelength tail of the absorption band (in the range
= 1 to 3.1w.) progressively vanishes as the temperature
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is m i  sed .  F u r t h e r , the i e a ~ urencnt s  show tha t the po~ i t i on
cC th~ ab~~o m p t i O n  C (i JC (O.’i cv at  room t c ;t p ~ a t t : r e )  sh i f t s
towar~t shoi’ t er  wave len ~j t h~ a t  ab ou t  4 x lO— ~ ev/ CC up to
t emp er a t ur e s  of abou t 125CC in a gr c c m c n t  wi th the r ecen t
results ol’ Paul , Jones and Jones  (Pr oc . Pliys . Soc . ~~h , l~ 4
(1953)). At t e mp e r at u r e s  h ighe r than t h i s , however , the
rate of change of the edge position becomes greater.

i~easurements were also made on the temperatur e
dependence of the 10fl9 wavelength C > 3 ~~

) refractive index
of PbS. The exper imentally observed value Is — (5.5 ~ 1.5)
x iO 4/~~. The variation of the refractive index , n, can
also be computed from M05S t s relationship between the re-
fractive index and the spectral limit of photoc onductivi-ty,

~~~~ 
(Proc. Phys. Soc. ~~~~~~~~~~~ 590 (1951)). In ~oss ’s equation,

fl4 = C~~ , where C is a constant. Fur ther , a ssum ing the
photoc onductive threshold 

~c 
is the same as the absorption

edge E, one obtains dn/dT = -(n/4E)dE/dT. Putting n = 4,
E = 0.4 ev, and dE/dT = 4 x 104 ev/CC, one obtains dn/dT =
—lcr3/°C. This result compares favorably with the experi-
mental value.

TEMPERA TJRE VAR IATION OF THE DRIFT ~UOBlLIT ’f OF HOLES

~r. R. Lawrence of the Telecommunications Research
Establishment , Great Malvern, Englan d, has r ecently measure d
the drift mobility of holes in n— type germanium single
crystals as a function of temperature In the range 1000 —

3600 K. The exper imental arrangerhent was the same as that
described by Lawrence and Gibson (Proc. Phys. Soc. ~~~~~~~~~~~ 994
(1952)) with the addition of a small micromanipulator for
use at low temperatures, which was designed by Vt. H. Mi tchell
of ‘IRE . This apparatus consisted of a small two—carriage
micromanipulator encased in a vacuum—tight glass Dewar
vessel.

As the temperature was lowered the drift mobility
Increased steadily to a certain point, and the n was observe d
to decrease rapidly (see accompanying figure). The decrease
in mobility was attributed to trapping of the holes, and
subsequent observations verified this. The traps are be-
lieved to be on the surface and about 0.11 ev deep. Steady
illumination of the spec imen wi th li ght from a tungs ten lamp
was found to elimina te the effects of trapping completely.
In this way it was possible to measure the temperature
var iation of •the hole mobility, due to lattice scattering,
below the temperature at which trapping norma lly set in. In
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the t em p e r a t u re  r ange  i n v e s t i ga ted , i t  was found that the
drift mob ility varied as T 2.3, ~ot in acc or dance wi th the
the o r et i c a l  r e l a t i o n s h i p  of T—3/Z; thes~ r e su l t s  thu s
a ;r e e  wi th the Ha l l  m o b i l i t y  of holes in p—type germanium
~s g iven by Dunlap (?hys . Rev. 79, 236 (1950)). The

~iobility of electrons in n—type germanium essentially
follows the theoretical relationship.

At low temperatures a hole w i l l  spend more of its
time in the vicinity of a trap, the trapp ing time increasing
acc or ding to t t = S~~ exp(E/kT), where E Is the trap depth,
and S the relaxation frequency of the trap. If t is the
average time the hole spends in the full band be tween
cap tures , and ~~~ Is the drift mob ility of holes in the
absence of trapping , then the effective mobility is given
by

~eff = ~~~ t )  = ~i. / ( l  + S~~~t l exp(E/kT)).

The average t ime , Z , spent in the full band be tween the
cap tures Is dependent on the number of traps present; thus
t will be only a slight function of temperatur e and may be
treated as a cons tant provided the sweeping field and the
caitter current are kept constan t as the temperature Is
lowered. The above equation was used to determine the trap

~epth, 0.11 ev, from the experimenta l ly determi ned mobility
curves in the reg ion of trapping. When trapping set in, i t

• was also observed that the shape of the hole pulse, up on
arr iva l at the collector , had changed shape considerably.

The above exper iments were performed in vacuum.
Upon in itial evacuation It was found that the collector
effic iency fell considerably, and this effect was attribu ted
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to the removal of wa ter vapor from the surface of the
german i um. Fur ther experiments have substantiate d this
h y p o th e s i s .

A N E W Md TNCC FOR T :IE D~ T~ RM 1NA T ION C~ SHORT HALFLIVES
OF I S O HERS

Dr. 0. Druna and Dr. F. Dinhobel of the Second
Physical institute of the University of Vienna have
recently deve loped a method for the measurement of half—
l ives of le ss than one sec ond , i’or isomers produced
thr ough (n ,T) reac ti ons . The pr inciple of the method
c o n s i s t s  of activating the sam?1e by means of a per iodi—
c a lly  i n t e r r up t e d  n e u t r o n  beam; t h i s  pr oduces a periodic
r ise and decay of the gamma-ray activi ty which is
measured by means of a counter.

Neutrons from a radium—b eryllium source arc
thermalized by means of paraffin and concentrated by
means of a paraffin rod. An effort iS made to remove
mos t of the 1jamma rays of the source by absorption in
lead. The neutrons pass thr ough a steel disk near its
periphery, the disk having two 90° ca dm i um sectors
located oppos i te each other. Finally the neutrons hit
the material to be activated which is mounted In front
of the counter. Whcn the dish is rotated , the neutrons
which  are practically not absorbed by the i r on  produce
an i nc r ea s in g  a c t i v i t y  of the sample u n t i l  the cadmium
sec tor  en t e r s  the neu t ron  beam , whe n the a c t i v i t y  aga in
decreases. The a c t i v i t y  curve can be obtained by photo-
graphing the ou tpu t  of the counter scaling circuit con—
tiriuous ly, but the Vienna scientists have instead chosen
a method for determining the activity curve point—by—
point , by turning on the scaling circuit only at par-
ticular points of the curve . They do this by mounting
on the axis of the steel disk a drum , on the per iph?ry
of which are two conducting sector s each 100 wide and
1300 apar t. A sliding contac t serves to turn the scaling
c ircuit on and off. This drum can be turned wi th respect
to the cadmium sectors so that the activity of the sample
can be determined at any point of the activity curve.

The accuracy of the me thod depends mainly on the
inte-~slty ratio of the activity to background , and the
background is due mos tly to gamma rays from the neutron
source. It was found that at a certain distanc e from the
source an op t imum condition exists since the neutron
intens i ty up to this distance falls off appr oximately as
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:/r , w hI l e  the gamma ray Intens i ty fa1l~ off as i/i.2. The
greate st par t of the background at this posi tion, approxi-
mately 90 per cent, still comes from the radium—beryllium
source. The rest comes from cosmic rays and from the
gamma rays pr oduced by neu tr on capture in cadm ium. A
fur ther decrease of sensitivi ty comes about because of the
finite size of the sample, so that the activation does not
begin in all of its parts at the same time. The maximum
phase difference is given in terms of the WIdth of the
sample and the peripheral veloc i ty of the steel disk. The
useful par t of the activation curve or decay curve is
therefore only 90—a.0, where a. is the width of the sample
in degrees.

The sensitivity of the method could be increased
considerably by using a gamma—free neutron source, for
example, a polonium—beryllium source or neutrons from a
D-D reaction.

The shortest measurable haiflife is determined by
the maximum rotationa l velocity of the steel disk and lies
at about 2 x i o4  seconds. The complete method using this
arr an enient has been tested on two emit ters  of known hal f—
life ~si lver and indium ) and has given results in good
accord with other methods.

PEN t~~LKYL CC~ ?0LTh~DS ~F ThE Fl? Th GROUP ELEMEN~~
The me thods deve l oped by Pr ofessor G. V l i t t ig  -;

~T:bingcn ) for the preparation of the pentaphenyl deriva—t ive s of the f i f t h  gr oup elements: phosphorus , arsenic ,
antimony, and bismuth, have recently been extended to
analogous alkyl c ompounds . Pentame thyl antimony has been
prepared, and the synthesis of pentamethyl arsenic appears
f e a s i b l e  on the basis of exp loratory exper iments.

The reaction -

[~] X + RLi ) R5
P + LIX

is ;he general method used to prepar e these interest ing
comp ounds. Here R is the aryl or alkyl radical., X is
halogen , usua l ly  chlor ine , and the reac t ion  is performed
in anhydrous ether, under rigor ous exclusion of oxygen,
sometime s at low temperatures.

Pentame thyl antimony is a colorless , poisonous,
1lqu ~~ wi th a boiling point of lZ6 cC/730mm. t is a homo—
polar compound, similar to the previously reported penta—
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p heny l c ompounds and to the m ix e d  a r y l — a ik y l cc~mp oun d ,
t e t r a p h e ny l— t r i t y l— p h o s p h o r u s  (cf . W I t t i g  e t  a l .,  Ann.,
530 , 4A ( 1953); 573 , 136 ( l ~ 52) ;  577 , 26 ( 1952 ) ) .

INTE R~:o-:ECUL°~R FORCES AND ThE APPLICATION OF RAMAN
SPEO TR~~ COPY TO QUANT iTATIVE ANALYSIS

S ome recent r e s u lt s  ob ta ined  by Professor
i. Goubeau ( S t u t t g a r t )  unde r l ine  the necess i ty  for  c on-
s i d e r i n g  in more d e t a i l  the e f f e c t  of in t e rm olecu la r
fo rces  on the int ens i ty of Raman l i nes .  This e f f e c t  may
serious ly interfere with the precision of quantitative
anal ys is  based on the in tens i ty of Raman l ines  in l i qu id
m i x t u r e s .  The system under s tudy was the benz cne—cyc l o—
hexane mix tu r e , and the resu l t  may a l so  be of value in a
fur ther understanding of the “struc ture” of such mixtures.
The technique used was to make a d i r e c t  c omparison between
the in tens i ty of the very s t rong b r e a t h i n g  f requency of
benzene r e s u l t i n g  f rom s c a t t e r i n g  by the s ame number of
benzene molecu les  in ( a )  pur e benzene , and in ( b )  benzene —
cyclohexane mix tu res  of var i ous c ompos i t i on . The r e su l t s
i n d i c a t e  that  the in tens i ty of th i s  Rarnan l i n e  per benzene
mo lecule begins to decrease measurably at 20/0 cyc l ohcxane
concen t r a t i on  and con t inues  to decrease u n t i l  500/0 cyclo-
hcxanc c oncen t r a t i on .  From t h i s  po in t  onwar d i t  has a
c ons tan t  va lue  which corresponds to about 700/0 of tha t in
pur e benzene . These r e s u l t s  are u n d o u b t e d l y  connected
wi th the w e l l  known decrease in the “ order ” of l i q u i d
benzene upon d i l u t i on w i t h  cyclohexane . The r e s u l t s  were
also analyzed thr oughout the entire concentration range in
terms of the intensity of a s u i t a b l e  Raman l ine  of the
second c omponent , cyclohexane . The fac t tha t th i s  behaves
normally, i.e. that the observed intens i ty is prec i se ly
proportional to the total number of scattering units ,
indicates the reliability of the results.

It may be concluded that precise studies of this
type will be needed before Raman intensities can be used
to estima te concentrations reliably, without direct com-
parison with ~standard

H mixtures.

HI GH TE~ P~~A TTJRE RA~ AN SPECTRA OF FUSED SAL~~

Rarnan spectra  of fu sed  salts at high temperatures
are being investigated in the laboratory of Professor J.
Goubeau (Stuttgart). A graphite vessel Is used to contain
the fused salts , the container being surrounded by an
outer housing. A high pressure mercury light source, to-
gether with a suitably arranged mirror , are fitted to the
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!nsid ~ of the top of the outer  h o u s in g  and the sca t t e red
light emerge s through a small window. The angle  between
the inc i dent l ig h t  and the observed scattered light is
about 200. Sat i~ factor y Raman spectra have been obtained
up to 6OO~~ with 3d—hour exposures , and it Is hoped to
extend the measurements up to l0O0~~.

The results obtained on fused l i t h i u m  nitrate
indicate that the symme try of the nitrate Ion is dis-
to r ted  under these conditions , it is believed that
complex i ons suc h as

[LI 2N0
3] 

+

are present in this system.

i~~ ~RI C ADDITION COMPOUNDS

A ser i e s  of i sost er i c  a d d i t I o n  c ompounds was
prepared by Professor J. Goubeau (Stuttgart).

~-:amt molecule , (CH3)3N.BCI3, is well known ; the
~~~~ compounds are 1:1 adducts of trimethylamine wi th
pno s~;ene, CO~l2, and wi th nitrosylch.or ide, N0201. All
of these have the same number of bonding electrons.

The stability of the phosgene adduc t is very
much lower than that of the bor ontrichioride one, while
th.~ n it r osylch lor ide  compound is I n t e r m e d i a t e  in s ta-
bility. It thus appears that the exp lana t ion advance d
fo r  the great  decrease In s t a bi l i t y  on r ep lac ing  BC13;iith CO~l2, i.e. the presence of a sem lpolar bond In the
C~Xl2 molecule , is not entirely satisfactory (cf. 1.
anorg . aUg .  Chem. 271, 235 ( 1953)).

HU~E-ROThEF Y PHASES IN TERNARY S~~ ~~MS
1

Professor F. Mazzoleni of the University of Rome
is InvestigatIng the existence of struc turally analogous
phases In ternary systems. This problem has scarcely
been investigated previously, and his research represents
the only study of the problem. In a previous ly published
a.~ne:, Accademia Nazionale Del Lincei , 9, December (1951),:.~~aao:-en1 outline d a general the oretical appr oach to the

of l-iumc—Rothery phases in systems containing
::.o:e ~nan two components. Pred~ct~ ons were mace of the
ccm~~~ itLon of structurally analogous phases for the
var i ous ~ i~ ct r on—a t om r a t i o s  for  ternary, quaternary ,  and
quinternary systems.
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~‘or the ca se o~’ a t er n a r y  sys tem ~ azz o l c n i  pre —
d~ ct c d  the f o l l o w i n g  c ompounds , wher e  A is a zero valent
t i ’an s i t i o n  c lem en t , ~3 is a monovalent  meta l , and E is a
t e t r a v a len t  m et a l .

~‘lec t. ron-A t.~ m R ~i t 1o  C ompound

3:2 A B-,E P.33 E2
21:13 A B9E3 A4B5E4 A7B E5

7:4 A3B2E3 A6B E5

T~~ se p r e d i c t i o n s  have now been put t o  tes ts  by exper i—
( A ) ,  Cu ( i) ,  and Sn ( E ) .  Al l  of the abov e

c~~~~~u~~~s have bee n ~ -e p ar e d  anc th a ir  c r y s t a l  s truc ture
a~~t e r m i n e c i  by X — r a y  d i f f r a c t i o n . n each case ~ azzo l en i
ha~ f ound th a t  the phase has the c ry s t a l  s t r uctur e ana l o—
~ou~ to  that  fo r  the ind i ca tet i  e l e c t r o n — ~~t o::. r a t i o .  Thus
t~ c compounds w it h  3:2 e l e c t r o n — a t o m  r a t i o  nave the body
c e n t e r e d  cub ic  beta structure; those with the 21:13
e lec t r on-atom r a t i o  have the c omplex cubic  gamma—brass
structure; and those with the 7:~ rat io have the close—
packed hexagona l structure of epsilon—brass. Mazzoleni
expects to publish this work in La Metallurglca italiana .

n the preparation ol’ specimens for raetallo—
graphic examination , it was qualitatively observed that
these ternary Hume—R othery phases have hi gh corr osi on
resistance. ifl all cases aqua regia was required for
etching. While these phases themselves probably have
l i t tl e prac tical impor tance as corro si on res istan t ma-
terials , a study of their chemical behavior may be of
importance to the the ory of cor r os i on .

G~ TTINGEN DIGITAL CCl~PU~~R COLLOQ~1UI-~

A colloquium on digital computers was held at
G~ ttingen , 19—21 :~arch 1953. This meeting was sponsored
by the Computer Committ ee of the German mec han ics soc iety
(Gesellschaf t f~ r angewandte i~athematIk und ~echanik,
Ga:..:), ol’ which Professor E. Kamice of the University of
T~bingen is now the cha irman. The pr incipal i tem of news
In this meeting was the announcement of the specifications
for the projected ~unich computer , being developed by
Pr ofessor d. Piloty wi th the cooperation of the mathe—
matlclan Professor R. Saucr.

The ~unich computer is to be developed on a
building b lock principle in order to faciiitate manu-
facture and will be of the binary parallel type. It will
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be b~.see ~n u 1’ lo~~t lug  b i n ar y  7O i n t , wi th u~ gat  iv .~ n~~:~bcr s
hand ed t h rou ;h t~~e use of c o..~p 1~ me u t s .  ~‘~ c an
un i t  w i l l  be c om;iosed of about  550 tub e s  and w i l l  hand le
number s  of abou t  ~ O b in a r y  d i g i t s .

.‘he st o ~’agc Is t o  c on s i s t  o a ma n e t i c  dr um~
IC cm in  d i a m e t e r  by 20 cm long ,  r u n n i n c~ 15 ,003 rpm.
The ‘am w I l l  have 200 tr cichs , each w i t h  ZGOO b i n a ry
~i !ts, perm ittin g the storage of 8000 numbers  of 50
binary d igits e0cn. V?or.: ~ pr o~ r ess~~ng on the deve l op-
men t  of the  v a r i o u s  e le me n t s  to  be used in the c omputer .

The s t a t e  of German d i g i t a l  c omput er p rogress  as
ind~ ca tea  by tn~ s mc c tmt g is repo~’tea in ~echnical .~cpor t
:bi~L— 75—53 , ava i l ab le  f r o m  the Technical  Pub l i ca t ions
O f f i c e , Code 740 , ONR , Washington Z5, D. C.

AN~::~.: ~~~T:N3 OF oa:-.-2~
The annua l m e e t i n g  of Ga~~~, the Germa n mechanics

s o c i e t Y , was he ld  on 2 1—25 A p r i l  1953 in Aachen. The
n e e t i ng  is r e p o r t e d  in Technical Repor t , ON RL—7 6 —53 , and
~~~ of the contributions , by Stiefel and Sch~fke , are
p r e s e n t e d  b r i e f l y  below .

~ a o t i e n t — D L f f e r c n c e Pr ocedur e f o r  E i cenva lue  Problems

~~. procedur e has been f ound by Professor E. Stiefel
the ~~~. ~ .-i. in Zur i c h  ~ or ~ne namer icai  t r e a tm e n t  oi a

se t  o~ Schwarz c o n s t a n t s  for  a symmetr ic (or rierm~ t ian )
o-)oi ’at on . The pr ocedure yields successive sets of
c onstants whIch are related in the following manner: the
c-aot~ euts of consecutive constants in the (n)ii h set are
oa cuiatea , and the differences of these quotients obtain—
e~ ; tuese ci~ icrcnccs are corrected by the addition of the
csrre ctcd dIfferences obtained In the calculation for the

~ri—l )th step; the constants multiplied by the corrected
ei fi’enences then yield the (n+l)th set of constants. The
sl;nls’icance of the pr ocedure comes from the following
s7eclfic propert~ cs: if the eigcnvaiucs 01 the operator
are all positive real and distinc t, then the Ith set of
suotients is a series which appr oaches the Ith largest
ei :s nvalae . if the total number of cigeriva lues is fInite
anti ~cua l to ii then the nth  d i f f e r e n c e s  in the pr ocess
vani sh.

An accompanying procedure was found by Professor
Stid~

’Ll which give s, in the case of a I’i n i te  nuiaber of
cigenvalues n, the characteristic polynor~ual after n steps.
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~.:oi’e c crs~~le te  d e t a i l s  of these pr ocedures are given in
ONRL— 7e-53 .

St a b 1 l l ~ y C r i t e r i a  fo r  ~i i l l ’ s Equa t ion

Dr .  F. Vt. Sc~~~’ke of the University of ~-a i nz
~~ c~~-n t ~~d two se ts  ~ s t a~) i l 1 ty  c r i t e r i a  for  ~1I l l t s

I ~- ‘n w h (c~~ a~ c tbc bt~:~t ~~~~~~ i b lc  ones oi’ t h e i r
j i .  I . if  ~i I 1  l ’ s e q u at i o n Is expr essed

~~ + f ( t ) y = 0 ,

where f ( t )  is p e r i o d i c  of p e r i o d  iT , Sch~fke ’s cr iteria
H for stability are

( ~~~ ~~(t)
• K, (,~ _ j)Z ~

L ~ J~~(t) dt ~~ ~~~~~~~~ _ _

or

1< J
2. 

~~

•• 

I f
Tr 

~~~~~~

These cr iteria inc lude several formerly der ived as special
cases , and are discussed more fully in CNRL—76—53.

NEVT TEC:-~~IQTJ~ FOR THE MICRCSCCP 1C ~ (AM INAT1ON OF FINE
PA?~ TICLES

Dr. R.G.H.2. Doddy of t he ~ e d ic a l  Research  Counci l
?ncamcc oni osls Research Unit, Car di ff , has dev i se d a new
technique for the microscopic examination of fine particles.
Small particles of many substances when squeezed between
two glass plates spread and become thin. A crushing con-
denser has been designed so that the pr ocess can be watched
with the mic roscope .  Measurements  of the 2ar tlcles and
observations on the manner and r e sU l t s  of c r u s h in g  a f f o r d
new information about them. The technique is particular ly
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: icab~~ to suc h mater lals as coa l , o~ a~ ue under norma l
C i n c - ju s ta n c e s , out  t r an s  ~uccnt  \ .neu  m.. ~~e samn~~ss
for crushing are prepared by the ~dcl ta~ se tt  I lug  t e ch—
niepse, which consists of drawing  a s teady  a i r — s t r e a m  con-
taining suspended dus t p a r t i c l es  thr ough a low horizontal
duct. The larg~n particles are removed by gravity

~ue ~cclta
tt apparatus is arrar.gee so tha t the

5000SitIOfl of dus t  upon a sample  s l i d e  can be watched
t~.rough th e m ic ro sc ope  and an adequa te ly  s ized  and dis-
t r i b u t e d  samplc o b t a in e d .

.~~sTh~3Y c~ ThE C::TP~CI:AL C1RCU~~TICN C F T h :  EYE

K. C. ~iybar of the institute of Ophthalmology,
cndcn , has studied the chor o~dal circulation in the human

~~ by intravascular injection of heoprene latex. ~ie has
found that the choroid is s u p p l i e d  by two ar t e r i a l  sys tems .
The f i r s t  system is c omposed of the shor t pos t e r i o r  c i l i a r y
orto:’ :cs wu~cn c~ v~ oc ~m t o  many brau cues  as they p i e r c e  the

arcane tue optic nerve and terminate in ar terioles
\-.‘:~:c open into the chorio—capi llanis . Each branch
c on f in e s  i ts  a r t e n i o l a r — c a p i l l a r y  ne twork  to  a l o c a l i z ed
orn e  of the  c h o r o i d  between the optic  d i sc  and the equator
of the eye. The second sys t em is c omposed of r e c u r r e n t
ohc:oidai ar teries which arise from the long os ter ior
c i l : a r y  ar t er i e s , m o m  the anter i or c i l~~ary  ar t e r i e s  and

the major arter ial circle of the iris , and wh i ch
the anterior part of the choroid meeting the shor t

ros toni on ciliary arteries near the equator . The junction
the two arterial systems may be marked by an intervening

sopillary network, but it is not unc ommon for a direct
branch to effect the union and in certain cases the vessels
..•:y inosculate .

The capillaries in the anter i or part of the chorlo—
csii ~~ anis are lar ger than those in the posterior par t , and

_
~-.e iutcrcapiilary meshwor k is mor e open a n t e r i o r ly. There
is no evidenc e of any ar terio—venous anastomoses in the
eboroici .

~~~~~~ :~~k Th~cy iN b:~AsuRI: :3 LOW LEVE LS CF PERC Th?A~E
CXY h~. ~~ TlCk

Pr nfe~~.or F .J .~?. Roug hton of tbc epartn;ent of
d e l l c i ~ 5c~ er.c e , Cae.bn loge  Un i v e r s i t y ,  has de ve lop e d  a

~: ~m:)nc v~ ng tue accuracy  cm tue o>:ygcn dot
cue p e r c en t a g e  o~ oxygen saturat~ cn 0: tue

is  l. a.: . I t  iS b ane under tuese circums tances that
um. cndiu4ry treatment o~ tue blood with :crr~ cyan~de
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remo ves  only abou t  35 0/0 of the boun d oxygen .  The r e s i d u a l
amoun t om oxygen beccm~ s h e s s  a n d ~~ss ~mpc n tOut as tue
oxy gen con t en t  o~ the blooc increases. ~.owevez’, foraccuruc  at  lOW leve ls  of oxygen s et u r at : on , t h i s  e r r o r  is
i n c r e a s i n g l y  s i g n i f i c a n t .  A su c c e ssf u l  m e t h o d  cm ’ a t t a c k  on
th i s  pr ob l em is to treat the oxygenated blood w i t h  ca rbon
monoxide .  The carbon  monoxide c ompl e t e ly  r e p la ce s  the
oxygen f r o m  the hemog lob in .  The blood so t r e a t e d  can be
analyzed for  tota l c ombining capac i ty wi th carbon monoxide
anti  t h e r e f o r e w i t h  oxygen. The oxygen and ca rbon  monoxide
m i x t u r e af ter the rep lacement  can be analyzed mu tue Van
Sly !-.c appara tus  for  the amount of oxygen. The l a t t e r
d e t e r m i n at i o n  w i l l  pr ovide an accura te measure of the
oxygen bound at low c onc e n t r a t i o n  and w i t h  the former
measurement  w i l l  give an accurate  e s ti ma t e  of the percen tage
of oxygen saturation .

Fur ther 4 . Lf o rmat ion  about  the resea rch  in -Dro gres s
a t  the Depar tment  of C o l l o i d  Science , Cambr idge , can be
o b t a i n e d  f rom Technical Repor t ON RL— 77— 53 , a v a i l a b l e  f rom
the Technical  Inf ormatlon  O f f i c e , Code 740 , O f f i c e  of N ava l
Research, Vlashington 25, D.C.

THE CASE OF THE ~ dI SSINO FUN D.AMEN TAL~

The U n i v e r s i t y  C l i n i c  for  Diseases  of the Ear , :i050
and Throat, Utr echt , is carrying on a program ol’ .‘e search in
the general areas of hearing and equilibriu m , itS director ,
Pr ofessor A.A.J. van E gmond, is the 1953 recipient ~f the
Barony medal which was presented to him in testimony to the
work of the Clinic research staff.

An interesting research being conducted by
Dr. 0. A. Hoogland is concerned with the ~case of the miss-
ing fundamentaV~, which occurs when the pitch of a comple x
tone is judged to be that of a difference tone. For eX~~
ample , when tones of 400, 500, an d 600 cycles are prese:. ~ed ,
the pitch of the complex tone is judged to be 100 cycles ,
the va lue of the differenc e tone . Since the 100 cycle tone
is not present in the stimu lus, it has been attributed dv
cer tain researchers to the stimulating effect of the re-
current envelope of frequencies — a conclusion tha t m ight
speak agains t a 0place theory~ of audition . For examp.e ,
it is possibl e to consider that at low frequencies only a
s in g l e  c omponent of the c omplex wave acts  on the coch l ea
resona tors, but that , at hmgh cr frequencies, several corn—
p oucnts affect tue resonators . At tue nigu frequencies tue
several components may beat  toge ther , and i t  may be pos tu-
lated tha t It is the beat that maintains the per i odicity at
the basic fundamental frequency. The elimination of 1~~
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I
f :’ e~~i :onC y c omp onents  shou ld  have no e ff e c t  upon th is
~en iodlCit y.

:h ~~ p :and te~~t~~d t h i s  idea  by u s i n g  a subject in
‘ :hc :~ cue :. . i ~h f r .~~aen,cy c cn:pouent s were  no t  r e g i s t e r e d.
,. -:r on was l oans w~~o had  an aua io g ra : s  showing a s h a r p
cut—o ff in dot:. oars a; -scout l~~O0 cycles per second.
:~i-~-e Toud sp e ak er s  were  used to give the auditory st!r~u—

~~~~~ 0~’ -.. g~ ’~~~g ~.. p e t o n c  ~i~ s-~~tc t~~ ~~~~ ~~a t
T .. _ e s 

~~~~~~~~ 
L O L ~~~~ ~~~~ ~~~~ ~~~. ~~~~~~~~~ p~ e—:e n t c - d  by the s t i m u l i  he n e v e r th e l e s s  hea r d  a t one at

ICC eve i -so .  tu s , cue r e s u l t s  cc the cxper iment very
o l m a r i : !  du n o t  suPp or t ~ue ~CflVCiO~C~ hypotues~~s. The
~t r c c h t  i n v e s t i g a t o r  c oncludes tha t the  p e r c ep t i on  of the
:i-C c - c ~~e p~~tc.: ~s cue to a sh~ c t  cc energy ~y nonl inear

r~~;esscs ;~ th~ lOC~ cycle f requency.

~ a r t h c r  r e s u l t s  of r e s e a r c h  on v i s i o n  and he ar—
h’.~~. s u~Y - a r t e e  y tALC ~atmona 1 ~ctence Research Councilth e  :h t . . er : ands  ~Th C), are descr ib ed in Technical

. -.~~ r t  c: b — CC— g d , a v a i l a b l e  f r o m  the Technical P u b l i —
Ca ce , Co~..c 7’l3, O f f i c e  of ~ avai Research ,

ii , j  .... LL~L t.. -J~~ ..J .S...

The followi ng reports have been forwarded to ONR,
.~ n g t c - r . , s.noe tue cas t  m s s u e  Of EoN. Copmes may be

od :a : ed c r c m  tue .eenn~ ca1 Publicatmons Office , Code 740 ,
u m i e s  cc ~.ava~ .~cseanch , vlashmngton 25, D.C.

C: .hL — dd — 5d ~ i U t l O f l S  of El ec tro ly tes In Or gan~c Solvents”
~~~ 

;~~. ;~~. :.~ooney

.:hl.-34—53 “S~~aposium on Automatic Digita l Computation at
the N a t i o n a l  Physical Laboratory” by
R. R . Weber

~:.hL—C7—53 “uffield ~ csearch  Un i t  I n to  Pr oblems of
Age ing ,  Cambr idge ” by C. ~~~~~ Graham

:P.~L-63— 53 “Some Recen t  ke scarche s of the A p p l i e d
Psychology Uni t , Cambr idge ” by C. H. Qrahaia

bP~L— G D— 5 3 ~‘An Improve d Gi -av imcte r ” by Vt . L. Hyde

bbh. — 7O—53 “The Nottingham ::eet ir.g of the Experimental
Psycholo gy ~droup ” by C. N. Craham

Z .C~b—7l— 53 ~Cai1ocLuiuza on O p t i c a l  Pr obl ems  of V l s L o n ,
badri d~ by C. N. Grzmu~m
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-CNI~L—7Z—53 ‘~Meeting of the Medical Research Society,
London , 1 May l953’ by C .  1.. Tul l i s

ONRL —7 ’l—53 “Recent  ~ csearch on Angular  C o r r e l a t i o n s  at
the E.T.1-i., Zurichu by J. H. B~ ling

CNRL—75—53 UA Second Pr ogress Repor t on German Computer
Wor k” by W. D . Haye s

P~~ SCNP L N E\ rS i TEMS

Pr ofess or S i r  Er ic  R i d ea l  w i l l  sho r t l y  become ChaIr-
man of the M i n i s t e r ’ s Advisory Counci l  on S c i e n t i f i c  Research
anti TechnIcal Development in succession to Pr ofessor Sir J ohn
Lennar d—Jones. Professor Rideal , who is Pr ofessor of Physical
Chemistry at King ’s College , London, has been associated wi th
the research work of the Ministry of Supply since the early
part of last year.

The M in is t ry  of Supp ly has a l so  ann ounce d the fo l low-
ing appointments to the Minister ’s Advisory Council :
H. Vt. Melville (Professor of Chemistry, Un ivers i ty of B irm ing-
ham), J.L.M. Morr ison (Professor of Mechanical Engineering,
Br istol University), L. Rosenhead (Professor of Applied Mathe-
mat i c s , LIverpool  U n i v e r sit y ) ,  1. N. Sneddon (Pr ofessor of
Mathemat ics , Nor th S t a f f o r d s hi r e  Univers i ty  C o l l e g e ) ,  and
A. R. Todd (Pr ofessor of Or ganic Chemistry,  Cambridge Un i-
v e r s i t y ) .

FOR THCOMING EVEN TS

A joint meeting of the German Physical 5ociety and
the Austrian Physical Society will be held at Innsbruck,
Austria, on 20 — 24 September 1953.

Prepared by the Scientific Staff
Ed i te d by J .  R. Re i tz
Submi tted by Dr. S. R. Aspinall

De~ tI ty Scf lent l f ic  Di rec to r

7-- ‘ - -. --- -~~~ -~~~ —‘i V—u ~~~~~~~~~~~~~~
Captaii~, U.S.N.

Assistant Naval Attache for Research
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