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CC~PLEX DECAY C~F CRYS TALLIN E CREANIC PHCSPUCRS

Dr. K. ~.eyer and Dr. A. I~a i er of t he Physical
Institute of the University of 3asel , Switzerland , have
recently de..ionstrated that the emission of light from
stilbene and anthracene phosphor s is a more complex
phenomenon than has been previously supposed. Their in—
v~stj~jations have shown the presenc e of two new decayconstants associated with the luminescence ol’ each
phosphor . The experimental pr ocedure has been to expose
t he phosphor to nuclear gamma radiation and to photograph
each main pulse and any associated af ter—pulses observed
on an oscilloscope having a l0~~ sec. rise time . Photo—
multipliers used in the measurement were 19 stage tubes
manufactured by Dr. N. Schaetti at the E.T.H. in Zurich
(See Technical Repor t ONRL—l3—53). These multipliers em-
ploy a focussing dynode structure and are remarkably free
from after—pulses. The instantaneous outpu t current of
the phot omultlplier was presented to the oscilloscope In

~he form of the vo l t age  deve l oped across a r e s i s t o r  having
the characteristic resistance (50 ohms) of the connecting
coaxIal cable. Thus very narrow pulses were obtained and
consequcntly small pulses could easily be distinguished
from preceding large ones. (It was observed that mos t of
the after—pulses were quite small corresponding to emission
of a single photoe lectron from the cathode of the multi-
plier).

The results obtained at Basel show that in ad—
~it ion to the presently recognized half—lives for light e—
:.ission of about 0.01 ~ sec. (relative intensity 100 uni ts)
and about 30 ~ sec. (rela tive intens i ty 4.3), stllbene has
two other half lives of about 0.04 ~ sec . and 0.83 ~ sec.These are each present wi th a relative intensity of the
order of tha t of’ the 60 ~ sec . per iod . Similarly anthr a—
cene displaye d two new ha lf—lives of 0.15 ~ sec. (relat ive
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) a~ h 1.31 ~ sec. (relative intens i ty 3.2) in
.~~~it io fl to the known haii ’— livcs of about 0.03 ~ sec. (re la-
t i ve  i n t en s i t y  b c )  and about 30 ~ sec . (rela tive Intens i ty
5.~~) .

In ccntr~~~istinction to the behav i or of the
c’y~ tai li n e or~jar.ic scinti llators investigated , Meyer and
:..aicr o~~ crve~ tha t a saturated solution of terphenyl in

Las few ~fter—pulses . They estimated the number as
ci~~ht percent of t hu ~~ in stilbene , an d su ggest t ha t the
resonance nat ure of the pr ocess by which the energy of exci—
tat.ion is communicated from th~ solute to the fluorescent
L;olecuIes of the solvent in the liquid organic phosphors
tends to pr omote the excitation of only a single level in
the solvent molecules. Therefore the decay of the fluo-
rescence will be mor e nearly a single exponential charac-
teristic of one excited level.

It is expected that a mor e complete description of
this work will shortly be publishe d in Helvetica Physica
Acta and will include a description of the exper imental pre-
cautions taken to demons trate that the photomultiplier was
not responsible for a subs tantial number of the after—pulses
observed.

AN I~~PRCVED OPAVIME TER

Dr. R.L.G. Gilbert (Cambridge ) is building an im-
pr oved grav imeter with which he plans to measur e the grav i-
tationa l field of the ear th at depths up to 10,000 ft in the
bore—hole of an oil well. The gravime ter consists of a 5 cm
lon g beryllium—copper filament carrying an 60 gin weight at
the bottom end . The filament vibrates transversely in the
fundamental mode like a violin string, s ince the l ower end
is effectively held rigid by the inertia of the we ight.
When the gr av it at i onal f iel d increases , the we ight bec omes
heavier , thus increasing the tension on the filament and
thereby the frequency of vibration. This idea is due to
Bertrand (Comptes Rendus, 207, 356), and has been described
in an earlier versio’~A by Gil bert (Proc. Phys. Soc. B6Z, 605
(1949)). it has thc~ impor tant advantage over spring gravi—
meters that the frequency is near ly independent of the
mechanical properties of the supporting strip, and accord-
ingly it displays a much higher stability.

The fi lament vibrates at abou t 1000 cycles per
second and is dr iven at constant amplitude by an oscillator ,
the frequency of which is derived from the vibration Itself.
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jtn impor tant improvement has been made in the
latest model by partially supp ortin~j the weight with a
hinge at one side . The point of attachment of the fila—
:~cnt  l i e s  b elow the center of g:’avity of the weight and
closer to the hinge . when the temperature increases , in-
creasing the length of the filament , the tension is there-
by increased because of thc Increased torque offered by
the weight. The change in length and the change In
tension have an oppos i te influenc e on the frequency and
accordingly the te~ pcraturc coefficient is much reduced.

The frequency of oscillation of the filament Is
compared with a standar d frequency stepped down from a
quar tz crystal oscillator. The beating be tween the two
frequencies is used to drive an electric cloc k and the
ra te of this clock Is then a measure of the change in the
gr avitationa l field. Since the cloc k will run either way,
its average rate gives the desired indication even if
there are severe fluctuations , for ins tance those due to
vibration of the supports.

Dr. Gilbert esti~aates that the new bore—hole
instrument will qivc a precision of ± 0.3 ui ill igals and
may be within ± 0.1. The former is the equivalent of the
gravitation a l change in going down 10 ft in rock. The
first tests of the new instrument are to be held this
summer . Fur ther information can be obtained from Techni-
cal Repor t ONRL—69-53, avai lable from the Technical Infor-
mation Section, Code 740, Office of Naval Research,
Washington 25, D.c.

LOW NOI SE AMPL iFiER

~r. P. J. Baxandall of the Telecommunications
Research Establishment , Great  I~alvern, Worces t ersh i re ,
has bu i lt  an amp l ifi er whose no i se i s the equ ivalent  of
the Johnson noise from a 2 ohm resistor at a temperature
of Z0~X. The instrument was designed for use in electr i-
cal measurements encountered in cryogenic experiments ,
for instance, with low temperatur e bolometers. The band
pass of the instrument extends from 100 to 4,000 cycles.

The distinctive novelty in the amplifier is the
use of a preliminary transformer within the cryostat at
low temperature. This is a specially wound transformer
with an inpu t impedance of about 0.5 ohms and an output
of 300 ohms. The core is of mumeta l  whose e f f e c t i v e
permeability at 200K is about one—third of its room
temperatur e value . A second transformer is used at room
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h . th .~ a:ip li~~icr op~;rati~~g from 300 ohms up to
I :.:~; ‘;ch m. Thi~ second trans forme r was specially wound to

lea ~crics resistance with a high eddy—current
shun t resistance . The eddy—current shun t resistance is
u~~c~u t  ~~ mejchms when referred to thc secondary of the hi gh
impedance transfor mer , and this resistanc e is the principal
source of noise.

The first tube is a ~ul1ard ME 1400, some ti mes
ca lled “ the poor man ’s e lec t r ometer tubeTM . it is operated
under electrometer conditions with a grid current of less
than l0 11 amperes.

T~-:~ INF ?~RED AgSCRPT I ON SPEC TRUM OF ~~~ GXCNIUM ION

Dr. N. Sheppard and Mr. D. Bethel (Camirldge ) have
recently succccded in observing the infrared absorption
s’)cctrum of the oxonium ion O1-I~ . Two absorption bands were
clearly located at l134cm~~ and 1670cm— i respectively,
wh i le a very broad , unresolved bar~d extends from 2600 to
3300 cnr 1. These frequencies are consisten t wi th the pyra-
midal mode l for this ion and exclude a planar’one. The
oxoniurn ion is isoelectronic wi th the neu tral NJ-i3 mo lecule
and the corresponding norma l modes of vibration agree
closely in these two molecules.

The spectra were observe d on a capillary layer of
an equirnolar mixtur e of nitric acid and water , be tween f l a t
silver chloride plates at low temperatures. The obser-
vations show that previous attempts to observe the spec trum
of the oxoniuzn ion failed pr imarily because, due to the
very str ong absorption , extremely thin layers have to be
used. Preliminary results on an equiinolar mixture of per—
chldr ic acid and water confirm the above results.

These observations are thus in excellent agreement
with the conclus i ons of Richards and Smi th based on the
nuc lear magnetic resonance spectra of a number of inorganic
hydrates (Trans. Far. Soc. 48, 307 (1952)).

THE INFRARED ABSORPTION SPECTRUM OF CARBON DIOXIDE AT HIGH
PRES SURES

The infrared absorption spectrum of carbon dioxide
was studied at pressures up to 85 atmospheres by
Prof. J.A.A. Keteiaar (Dept. of Phys. Chem ., Amsterdam), in
c o l l a b o r a t i o n  w i t h  the h i g h  pressure  l abora to ry  of
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; ‘ L)~~~c r  ,~~. :.~ch~ is. ,~ Perh in— i~M . :  ~~~~~~~ t .;,~~~, u~ c~
~~ o: t~~~n ~~ . p e c t r~~:;i c~’ car~~c:i d O ~~i~ .; ~~~~~~~~~~~ ~ i i i  a
hi -h p:’ ;~;urc s ~~ I e ~~~~ er Wi t .1  r o~;.: ~~~ t a . -~~. a s
Sev~n’ai : iornn ~~ly ~o~’L-~ ed en trans i~~i ons wer -~ u~ n~ to
~~~~~ whe n t~~e pr~~ssu r c of the gas in~ ~se t..t~ C c i i  was

~~ at m o s p n cr c s  or ~rc~~~er an~ so me of these
ar e i~ st,~c. selow . A h e i r  ex.s tense ~s au ~ to t .~~ ~n—
cr e a s e d  pr o a b i l ~~t y of c o i l i s i c n s  b c t : c~~n :.~ol~~cu i e s  a t
th ese  h i gh p r e s s sr e s , r e s u l t i n ~ in  p e r t u r b a t i o n  of the

~r ical  l i n e a r  s t r u c t ure of th e  n o ic c a l e .  In a g r e e —
non ;  ~~~~ t.~~s cxp~ cnat ion tne  nor ma i~ y ~ o r o i s a e n  l ine s
crc  also found ~n rn~ x t ur ~~s of c a r b o n  c io x i d c  and i ner t
cases , suc h as a rgon , a t h i g h  p r e s s u r e s .

The newly obse rved , p r e s s u r e — i n d u c e d  i n f r a r e d
a h s c r p t~~On ~anus ~nc1ude tne symmctr~ cal  s tr e t c n i ng

C Lpe ency  a t  i~~~ Ccef 1, and ~ an ds at  2~ GJ cm 1, 28’~Ocm 1,
~Cld sn~~ and luu0cm l . fhese 1~~~t two can be intcr~ reted
as the c o m b i n a t i o n  and d i f f e r en c e  bands of the norma l ly
i n f r a r e d  ac t i v e  bands at  dd7 and 23’~9c ir 1.

Ti;e nor ma l t r a n s i t i o n s  foun d ~n the i n f r a r e d  are
~ircc t iy pr c p or t i o n a ~ t o  tnc p r e s s u r e  ou t  t n e se  f o rb i c d e n
~~~n s i t ~~ons havc b een i ound to  be p r o p o r t ion a l to tne
c c i ’s ol t ne p r e s s u r e .  ~r u i s  na~-:e s i t  easy to  icent i~ y
e type of t r a n s i t i o n . i t  is a l s o  found tha t  w i t h  in —

e5~~~~1J t c n p cr a t u r c  the in t cns~~ty Oi t i e s c  new l i ne s  de—
•:‘ e c c c s , ~ns tc~aa 0: i nc r e a s i n g  as one wou ld  expect i r o m

~r e a t er  t r a n s 1a t~~onai  ene rgy  o~ tnc m o l e c u l e s .  This
e f f e c t  cann o t  be exp la ined  a t  p r e s e n t .

:::~~ ~~~~~~~~ ~L M ?CUNbS ~~~~ A ih  IN~ ThE NO~ ic::

Se v er a l  co :~scunds  wh ich  arc of i n t er e s t  as
; . : t r a~. i n g  a~ en t s  ..avc ~cen s t u~~ied  oy Prof . ..~~ a c ui l l a v r y
~~~ e o— .io r h e r s  ~fn i v e r s ty of ~ i a s t c r d a z i ) .  The mos t recent
of these  a re  t :~t~ N~ C5.3S03 :: .o locule and the HNO •350 mole—
:~i e .  m ess have been s tud ied  by the usua l  s in ~ 1e— cryst a l
~ —:‘ ay t ee  ~n i j u e s , and i t  has ~ecn sncwn tna t the ~ i r s t  of
t n c se  c oiapouncs c on s i s t s  of i ons of NO~ and S3010

2_ . 
,

The

~n i t  c e l l  is  m o n o c I i :~ic .  ihe  nn O3.iSO.. mo lecu l e  has neen
~~~~ to c on s i st  of NO~ and MS~,0 — io~ s and to have a t n —

c l in i c  u n i t  c e l l .  The mos t i e~~~s t i n ~ th in g  abou t  these
s t r u c t u r e s  is tha t  they a l l  seem to c o n t a i n  the :;o~ ion ,
:hi ch has ~cen sug ;cs ted as the active agent in n i t r a t i n g

:‘~ c : t i o n s  by seve ra l  i n v e 5 t i g a t o r s , n o t ab l y by Prof . C .K.
I n g o l d  ( L o n d o n ) .  The c omple te d e t a i l s  of these s t r u c t u r e
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h .  ‘;‘, . : n c t i~~~5 ‘ai 11 C p u b l i s h e d  in ~cta .~rystailo’~raphicai n  the n~~~ i’ f u t u r e .

C.~~~i1C ScLV~::r~
~~~ ne~ h a ;  O’r’:.poO jun on “c ul~~t ions of ~ i~ ct r o l j tcs

Cr c u ic  S o l v e n t s ” via s ..c la a t  . uc]clans  . .ousc ( u ~c i l a nd ,
: i a r ..a r w c l l )  on ~cancsday,  i~ Ap r i l , under  tne a u sp i c e s
c:’ t he  ~~t o m i c  ~ n e r g y  . e se ar ch  ~istab 1 i s h m e n t .  m i s  m e e t i n g
w~ s or ganmeed by .r .  a.  u iucckau i  ana ~ r .  ~..  . _-r eenwo od
~.~L ’hi) .  S ome oc the r e su l t s  of tome sympos ium are p r e s e n t —
e .  in  the  f o l l o w in g  p a r agr a p h s . A m ore comp1 et .~ account
of t h e d i s c u s s i o n  is  g iven in T e chn i c a l  :~epor t Ch~ L— G3—5 3 ,
cva m ~a~;1c ir on  tue m e c o m n i c a l  Pu m l i c a t i o n s  OfI icc , O f f i c e
o~ :~cval  .-~es ear c n , ~.ouc 7’lO, ~Ia s n i n gt o n  25 , D .C .

~ x t r a c t ~~on of ~..e t a i  .~1t r a t ~cs_~ oi~ o Pr.os~mat e  E s t e r s

T. v’. M e a l y  and ~~~. M. ~ a i n d  (A~ R h )  d i s cu s s e d
t h e i r  work on the e x t r a c t io n  of c o b a l t  and s o d i u m  ml t r a t e s
f r o m  aque ous solut ions ny t r : — n — s u tyl  phosph a t e  ~~~~~~ and
t h e i r  s t u d y  o: the par t ~ t m on  0: u r anyl  n i t r a t e  ~e tween
w a t er  and t om e s o l ven t s  ~~P , d l— n — e c t y l p h cn l ’ l  pu ospom ate

d i p h c n y l — n — b u t y l  phospha te  (DPI ;?) and tr  1—ph enyl
phospha te  ( 1??).

The or g a n i c  phase was t r e a t e d  as an i dea l  so-
lut ion up to c o n c e n t r at i o n s  of au c u t  0.1 :solal , a n d  the
th e rm odynam ic  e q u i l i b r i u m  c o n s t an t s  and f r e e  energy
ch a n g e s  of t r a n s f e r  of u r any l  n i t r a t e  ~‘rom TM~ t o  the
other  s o l v e n t s  were c a l c u l a t e d .  Th? was f ou n d  to be the
bes t  so lvent  fo r  a l l  of the s a l t s  s tu d i e d ;  c ons i d e r a t i o n s
of th e  e l e c t r o n  donor a b l A . i t y  of the r e s p e c tiv e  o r g a n i c
solvents indicate that this r e s u l t  shou ld  be enpec ted .
The deviations from ideal behavior above concentrations of
3.1 molal were used to obtain an approximate solvation
nun’cr for the complexes between u r a n y l  n i t r a t e  and the
or ganic solvents (e.g. n = 2 for the complex ~JO~ (N O 3)2-
Z T h P ) .  Values of n c a l c u l a t e d  f r o m  the a c t i v i t ie s  in
c o n c en t r a t e d  s o l u t i o n s  v a r i e d  f r om  ri = 2.0 for 73? to n
3.2 for DP3P. Treatment of the dilue nt partition data
below 0.1 molal ni trate in the or ganic phase, in con—
,, u n ct i on  W i t h  the solvent activities , gave solvatlon
numbers which were in faIr agreement wi th the appr oximate
values obtained at higher concentrations in the pure
solvents.
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ne ’d O~~~ 5i t~~. ~~~~ mos t :om erest wus ,r~~;n.’oo :J’~ ;cr ’
~ .- ; A ~~ c .

1 ope h ~ C cn~ 1 ~ t - ~ s or r c let ion ~s twos a tom e C C I  0 ’

seirlecI - 5 C n L . sC t~~~’o1 t’ ’ , ens r e ec t~~v: ~j  o: Luc so~ -~t mons .
C O i ’  m n s t a n c e , ic vm o1c~ solu t ic n o~ m o u i :t C (us~s 1gni~~ cs
t o ue ~~ ~~ :.~~ e t 3  c l c c t r ~~c~~ty ,  whereas all br own somutm on s

~acsi ~omatsh type h) con duc t i om i c a l ly  as a result of the
h i s s  cc l e t ion

-
~
- :.~ =

and ::i~ + = ,.j + l~

these latter solutions the iodine cation is stabilized
:~: the solvents duo to the electron donor—acceptor mecha-
nism , which i s  c o n s i st en t  w i t h  the o lder  s o l v a t i o n  theory .

following observations were given by breenwood to
:elop further this correlation using iodine as an ex—
~le , but experiments show tha t br omine and. the two inter—

gems , iodine monochioride and iodine xnonobr omide , be—
...ve analogously.

~a) Addition of a type B solvent to a violet , non-
condu ctin g solution progressi ve ly shifts the wavelength of
naxim~ca absorption; the solut i on gradually turns brown,
with a simultane ous onset of conductivity which increases
with continued addition of the ionizing solvent.

(b) The electrical conductivity of a br own solution
cecreases with r i s e  in temperatur e, the color of the so-
lution simultaneously changing i’rom br own towards violet.
Or. lowering the temperatur e, the conductivity increases
again and the solut i on regains its br own color.

(c) n solvents which are able to stabilize the ionic
form of the solute but have an insufficiently high die—
lectric constant to effect ionic dissociation , there is a
considerabl e increase in the apparent dipol e moment of
iodine , and solutions are Intermediate in color between
~rjolet and br own (~ airbrother) .

( d )  I on i c  r e a c t i o n s  t yp i c a l  of e i t h e r  the i o d i n e
c at i o n  or the p o ly h a l i d e  a n i o n  occur r a p i d ly  in brown so—
ut i ons out not in violet solutions.

It was concluded that the halogens and Inter—
halogens arc only non—electrolytes in solvents of type A.
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An i a ~‘;~~~ 1 c on i’e r c nc e a La t t. I cc L . ;  t s nd
t h k ~ h1k - c t ri e~~l h~ :is t v i  t.y o1’

~~~~t ~~ h el l ~t b i r ; i u
l a  ~ r5 I t ; ’  on h i—hti A p r 11 Inc I atle 1 a niin~~ r n: i ; j i i ~o t u n t
pa ~ - i ’ s on ~ & L ~ :~~er M ental and theo retical wu~h.
:m’v ~ ew of the n’ occ~~d i a ~~u iu give n i n  i’echnlcul Me or t

~hh~L—5d— ~ 3 uva i lu b i c  fr o m  the T e c h n i c a l  Pu b i  i c a t l o o . s
~ff ice , Oode 7’lO, Office of Meval Research , ~1ashington

~.a , D . c .  In the f o l l o w i n g ,  one of the contributions is
sum::’nrizeh .

Mr. P. Jongcnhurger (~ hi1 ips , Zindhovcn) has
cc h~s latch the ~ lectr ical resistanc e due to vacaric ies in
monovalent metals by the mcthcu :irst used b’,~ Mot t to
calculate the resistanc e due to substitution a l imp ur :tmes
in copper (Proc . Camb . Phil. Soc . bZ , 231 (l~ 3G)). This
method has recently been impr oved by ~

‘r~ ede l ~~~
5 0 — o 3) .  ihe three principa : assumptions entering the
caicul atm on arc ( 1)  the valence e l e c t r o n s  ifl copper are
esse n t i a l l y  :ree , ( 2 )  t om e s c a t t e r i ng  ~urm c t~~on , V , :s a
f u n c t i o n  oi’ r onl y, wh ere  r ~s the o~ s tance  f r o m  t om e
center of the vacancy, ~3) tomere is no interaction be-
tween lattice vibrations and terms due to the vacancy,
i.e., ~datthiessen ’s rule is applicable.

~ irst a scattering pctentia l , V ( r )  is chosen;
then the asymptotic phases, a,~, of the radial wave

functions are compu ted. The scattering cross section of
the vacancy Is calculated from the asymptotIc phases.
The potential , V(r), is a self—consistent solution if the
c.’~ der ived from it s a t i s f y

-1 = n  =~~~ (z~2 + 1)a~ (k.:), (l)

the last equality having been pr oved by ~rle dei. Here k.,
is the momentum corresponding to the ~crm1 energy, an d n~
is the amount of charge displaced from the vicinity ol’
the vacancy. Equation (l) states tha t one unit of charge
is displaced from the conduction band in the vicinity of
the vacancy.

The scattering potential which was chosen to
represent the vacancy is the negative %artree field for
Cu, which was fitted by the ana lytic form

V(r) = Z7r~~ e 2.5r atomic un i ts. (2)

The va lue for  n came out equa l to —0.95, so that the
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i s  not ~u ito self ccomsi~~tcnt; the eie ctr~ ca1
is t : V it y  of vece~ cics , calculeted from ~~ , i s

~~~ 1.~~5:~~~/a
tCL

~ 
per cen t  ~acanc i~~s. A secon d scattering

potent Ial , name ly a rectangular one, was also used; tom e
resu lt s are summarizee below :

~~~ r )  £
ne tivc iiart rc~ z~: :

~~~~~~~
/a t 0m p e r c e n t  v a can c ies

‘p~~ it appear s tha t no ~ur ther rei~ aemcnt Is necessary
and = l.3,t~~/atom per cent vacancies in Cu.

~or bota Au and Ag tome re sistivity computes to
= l.5~i~~/atom per cent vacancies. These results ,

compa red with experimental data for the effects of’ ele-
ments in allo~’s, show that vacancies in these mon ovalent
netals act very muc h like substitutional Ni in Cu, and Pt
in Au: not at all , however , l ike Zn in Cu, an d M g in Au.

~ ~AfA IT’~’ 1 E F IC  ORL

~ t the ~elecommunications ~esearcom ~stabltshm ent
dreat :ua 1ve~ n, iingland , a group under the direction of

~~~~
-
. A. Id. Utt1e~ has deve loped a high speed electronic

co u n~t e r , parallel in operation , having a h i g h  speed
r e -  tube stor e with a capacity of 512 words of

:~e;-.ty—four dig its , and an auxiliary magnetic drum store
.hich can operate in eithe r one of two modes. In the
first mode the drum has a capacity of around 50,000 dIgits

~nh in the second mode a capacity of over a million and a
..alf dI gits.

This novel feature of dual capacity is accomplish—

~d by Moving t he twenty—four recording and reading heads
:~,~untch on a bridge which can be held either fixed in
:)c~~ tiOn or allowe d to oscillate as the drum rotates. In
the first mode , tha t is , where the bridge is held fixed ,
e5cM track has a capac i ty of 2,043 digit s making a total
c~pecity of ‘~9,l5Z digits . in the second mode, the bridge
Is a l - L O W O 3  to oscillate so that each track has a length of
thirty—two tur ns; thus the capacity of each track is 65 ,536
d ;its g iving the drum, for all twenty—four tracks, a tota l
storage capacity of 1,572,864 digits. The mean access time
f ~s: the first mode is 20 milliseconds and for the second
node is 1.25 seconds. There is no mutua l I nt er ference be—
tw~en the tracks of the two modes.
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The drum is f our inches  In diameter and coated
w i th iron oxide .

The above d e v e l o p m e n t  was r e p o r t e d  at the
S’n ~~o s i u m  o n A u t o m a t i c  D i g i t a l  C omp u t a t I o n  h e l d  at  the
: : o m t i o n a l Phy s i c a l  L ab o r a t o r y ,  T e d u i n g t o n , on 25—2 3 M arch
~omsa . ~ccnnIcal .~cpor t OnR~~— U ’ x — 5~~, a r epo r t c i s c uss in g
soom~e o: t ome t o p i c s  p r o s en t e e  at t h i s  Syrapos l um , Is avail-
ab le  f r o m  the Technical  P u b l i c a t i o n s  O f f i ce , Code 740,
O f f i ce of hava l Research , W a s h i n g t o n  25 , D.C.

~~hi IPHATMCN 1TT~ E AS A -CGMPUTIM3 :LE:~~::T

At th e  R oya l A i r c r a f t  E s t a b l i s h m e n t , F ar n—
boroug h, ~omgl an4, a group has developed a c o m p u t i n g
m a c h i ne , pr i m a r i ly fo r  the purpose  of da ta  reduction)
w hi ch  uses  as i t s  m a i n  c o m p u t i n g  e1eme~om~ a dek a t ron  tube.
This is a gas—filled cold—cathode tube in which the dis-
charge is arranged between a central ~ Lode and one of ten
sur r ounding cathodes. In or der to apply the tube to com-
puting work, nine of the cathodes are connected interna l-
ly and the ter~th cathode left separate in order that it
can provide a carry pulse. The princ Ipa l of operation of
the dekatron tube has been described in ESN 5, 272 (1951);
a more detailed presentation has been given by J. R. Acton,

~The Sinoule—Pulse DekatronU . Electronic Engineering XXIV—
233 , 43 ~l952).

The particular tube used in this computer has a
stepping frequency of 20,000 steps per second. This re-
solving time of fifty microseconds required to step the
dischar ge from one cathode to another mus t be broken up
into pulses of twenty—f ive microseconds duration spaced
a m in imum of’ twenty-f ive microseconds apart. The dekatron
tube is so constructed tha t the position of the discharge
can be viewed fr om the end of the tube; this has the ad-
vantage that if the machine has met a fault , the contents
of the var i ous registe rs can be read immediately withou t
additiona l test equlpment~

Employing these tubes in arithmetic units of
parallel circuitry, as has been done in the case of this
machine , does not necessarily brIng about a low speed
machine , in fact with the 20,000 cycle repetition rate
and using shor t—cut method s an 3 x 8 decima l mu itip li—
cation could be performed in 5.8 millis econds. In ac tual
fac t multip lication will take 13 m illiseconds , and ad-
dition 9 milliseco nds owing to the fact the period of ro-
tation of’ the magnetic drum store employed in this
machine is 9 millisec onds.
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E. 3. M a r r l s  and T.A .J.  P rankerd  of U n i v e r s i t y
C o l l e g e  and Un i v e r s i t y  C o l l e g e  h o s p i t a l , London , obse rve d
the loss of isotope from human c r y t h r ocytes which  had been
previously treated with a solution containing a pr oportion
ci’ ~a

24 and then p laced  In a s a l i n e  b a t h  at  3000. The
c e l l s  were  c e n t r i f u g e d  at 3000 g unde r standard conditions
so th a t  any Na24 lo .~s f r o m  the c e l l s  w o u l d  be a c o n s t a n t
f r a c t i o n  of the  whole .  The t r a n s f e r  of ~ a 24 out of the
c e ll s  to  a s o l ut i o n  p r a c t i c a l l y  f r e e  f r o m  Ma 24 f o l l o w s , as
a r u l e , si m p l e  f i r s t — o r d e r  k i n e t i c s .  The rate constant ,
w h i c h  is found  f r o m  the s lope of a p l o t  of’ log (N a 24
c on t en t )  a g a i n s t  t ime , a p p l i e s  to  u n i t  vo lume of c e l l
f u i d .  To o b t a i n  the p e r m e a b i l i t y  c o n s t a n t , which  r e f e r s
-t o  un i t  area , i t  is necessary  to  m u l t i p l y  by the r a t i o  of
vo lum e of in t e rn a l  f l u i d  to  s u r f a c e  a rea .  M . e a su r e m e n t s
ha ve b e c om made of the r a t e  c o n s t a nt  In i s o —  and h yp o t o n i c
m edia ( O . 9— O . 6°/~ NaC 1) ;  in the l a t t e r  i t  i s  r educed
ne ar ly in the p r o p o r t i o n  by w h i c h  the f l u i d  volume bec ome s
i n c r e a s e d  due to  s w e l l i n g .  As the  su r f ace  area  r em a ins
near i;! c o n s t a n t  t h i s  r e s u l t  means that  the permeability
c o n s t a n t  is not  changed by the s w e l l i n g  consequent  upon
use of a hypotonic  s o l u t i o n . R e s t o r a t i o n  of i s o t o n i c i t y ,
wh i c h  leads  t o  r e v e r s i o n  to the o r i g i n a l volum e , a l s o
brings about a r e t u r n to  the  origina l rate constant. If
the experiments are so conducted that observation s of Na24
content are made for some time before addi :ion of the
‘~;atcr (which causes hypotonicity) and the observations are
eantinued until after the restoration of isotonicity (by
addit ion of NaCl), i t is found that the entry of water at
the time of swelling , and its exit at the time the cell
shrinks, does not Induc e a sudden change of the Na24
cont en t .  Thus the cells can gain , and later lose , water
cc~uai In these exper iments to  a maximum of 40°/o of t he i r
o rd ina ry  water  content  wi thout  br i nging  about any abnorma l
sodium t r ans fe r .

:?~ cT cI~ ~ AGNE SIU~ IONS ON ThE RELE~~ E OF ACE T’ {LCHOLINE

0. F. 1-iutter and Krlsta Kostial of UniversIty
c o l l e g e , London , in or der to test the ef fec ts  of magnes ium
i ons on the output of acetylcholine from the choliner gic
n e r v e  cnd~ n gz , used p e r f u s e d  p r e p ar a t i o n s  of the cat~~s
~e:;e:ior c e r v i c a l  g a n g l i o r ~. The p r e g a ng l i o n i c  nerve was
stmuu ated with supramaxima l shocks at a frequency of
2 p~r sec for 5 out of every 10 m m .  In th i s  ~~ y a se r ies
of samples containing appr oximately equal amounts of
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acctylcholir.c could be oeta ~ ne d .  A d d i t i o n  of m a gn e s i u m
chlor ide ( 15 md ) to  th e p e r fu s i o n  f l u i d  (Rin ~ cr—LocMe ‘ss o l u t i on containing 1:100,000 escrine suifate , reduced
th e  am oun t  of a c e t y i c h o l i n e  in the  p e r f u s a t e  to  abou t
500/0 its origina l value . With higher c o n c e n t r a t i o n  of
magnesium chloride (25 r.~d) no acetylcholir.e could be
detected on preganglionic stimulation . The effects were
reversible .

~c~_ EXCl!A~GES IN SYL PAThETIC GANGLIA

H. dcLculan of Un iversity College , London, has
determined the sodium and potassium contents of freshly
excised sympatheti~ ganglia of rats and rabbits. The
value s average 81 — 14 ~equivJg for sodium (S.E. 5
ana lyses) and 89 ± 23 ~iequIv/g for potassium (S.E. 16
analyses). The higi’ value for sodium has been checked
by determination of ne total chlorIde , which gives an
average va lue of 92 ± 29 ~equiv/g (S.E. 6 analyses). If
both sodium and chloride Ions arc assumed to be extra—
c e l l u l ar , then the extrac~~llular space in these ganglia
may c omprise  s ome 60°/o of the tissue weight. If this
is so , the n the p o t a s s i u m  c o n c e n t r a t i o n  w i t h i n  the ce ll s
could  be of the or der of 200—250 ~equiv/g .

The e x c h a ng e a b i l i t y  of the q a n g l i o n i c  p o t a s s iu m  •

has been followe d with radioactive K4Z as a tracer. The
extent to which the analytically determine d tissue k~
exchanges with the K’itZ of Locke ’s solution in which Lhe
gang lion is incubated never exceeds 500/0, and is usually
of’ the order of 350/0. It would seem , therefor e, that at
least one half of the tissue K either exchanges very
slowly, being perhaps bound in some way to the tissue
proteins , or is relatively inaccessible to the K42 of the
bathing solution . ~rief soaking in isotonic potassium
phosphate solution rcsults , however 2 in a complete re-
placement of the tissue K by the K4Z of the medium.

Identical results have been obtained with gang lia
in which the pre— or post—ganglionic fibers were cut and
allowe d to dcçenerate for three weeks.

PERSCNAL NEWS I TEM

Dr. Geoffrey Gee , F.R.S., has been appointed
Pr o f e s so r  of’ Phys i ca l  C h e m i s t r y  a t  the U n i v e r s i t y  of
Manchester In succession to the late Professor M.G. Evans,
and will take up his duties ear ly in the autumn. Dr. Gee
has been Director of Research at the British Rubber Pro-
ducers ’ Research Associa t ion.
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TOC UhI CAL 9JiPOR l~ OF CIZ Th

The following reports have been forwarded to CNR,
-~:~~i-Jngton, since the 1~ st i s sue  of E~ h .  Copies  may be
oltaine d from the Technical Publications Office, Code 740,
Office of Naval Research, Washington 25, D.C.

CNRL—65—53 ttSome Historical Notes on Experimental
Psychology at Cambr idge” by C. n. Graham

cbFL—dd—5 3 wThe Belgian Computer ” by R. R. Weber

On 30 June 1953, Captain P. D. Lohmann , USh , who
:;as b een the  Assistant Nava l Attache for Research and
Officer-in-Charge , Off ice of Naval Research, Lor.don branch
O f f i c e , London , England , for the la st thr ee year s, wi ll
retire from active service in the Navy, wi th the rank of
hear Admiral (Ret.). Captain Lohmann wil l be relieved by
Captain P. S. Creasor , USN.

Prepared by the Scientific Staff
Subm ittad by Dr. S. R. Aspinal l

Deputy S-eientific Director

PHI LI P . LOEhAl ~NLap taxn , U.SJ..
Ass i s t ant Nava l Attache for R esearch
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