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FLUORESCEMCE METHOD FOR JMEASURING SMALL AMOUNTS OF
URANI UM

At the Institute for Radium Research, University
of Vienna, Dr. F. Hernegger and Professor Berta Karlik,
Director of the Institute, are perfvctind a Tluorescence
method for detecting minute amounts of uranium, down to con=-

centrations of the order of 10-9 by weight.

tiviiy could be
a fluorescence

s¢ fluorescence is
when the substance

It was found that very high sen
attained if the uranium is incorporated a
activator in sodium fluorides Very inten
then observed in the yellow=green region

si
S

is illumninated with uliraviolet 1ightg The sample is first
concentirated Dy chemical means and then fused into a bead of
about 25 mg of sodium fluoride by me;v ing onto a platinum

wire, A sample corrospondlno to an original concentration of

uwranium of only 10-9 produces a very noticeable emission of
light while a concentration of 10™° gives extremely bright
'vllow light,

Apparatus is nearing completion for measuring
rapidly the uranium coatent of such beads, The {luorescence
of the beads, which is illuminated by a high pressure mercury
lamp, 1is viewed through a microscope after passing a light
filter which has a narrow band-pass in the gr ety tThis light
is arranged to £ill hall the area of a cir c.e its intensity
is compared with that of a standard lamp whose intensity can
be varied accurately by adjusting a slit and which fills the
other hali of the circles The apparatus is calibrated in a
routine manner before and after each determination by viewing
beads whose uranium contz2atl is accurately known,
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The technique has been applied to various geo-
physical problems, Of particular interest at the monment
arc mecasurements of the uranium and radium content of
different layers of the ocean bottom, The radium content
of the samples is determined by measuring their alpha
activity, It has been found that in ocean water the
radium/uranium ratio has less than the equilibrium value,
while in the ocean bottom the ratio is larger than the
equilibrium value., By measurements on core samples from
the ocean bottom it has been shown that the ratio approaches
the equilibrium value as the depth (i.e., geological age)
of the sample is increaseds %t the present time, extensive
mcasurcmentis are being started on core samples of the ocean
bottom which are about 12 meters deep and correspond to
geological age up to about 10 million years., These samples
were obtained in a recent expedition by Professor He
Pettersson of the Oceanographic Institute, Gbteborg, who is
collaborating with the Vienna group.

PCSSIBLE EXISTENCE OF A NEW TYPE OF HEAVY MESON

(]

The event shown in Fig. 1 has recently been ob=-
served in a nuclear emulsion by Dr. C. O!Ceallaigh of the
University of Bristol, A particle K, reached the end ol its
range at the point P and decayed witd the emission of a
p=meson of range 1080 microns, corresponding to an energy
of 5,91 MeV. The p-meson came (o0 rest in the same photo=
graphic plate and emitted an electron e« The range of
particle A, in the emulsion is 59C0 microns, and its mass
as determinied by grain~counting and by scattering is 1100
+ 100 electiron masses,
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The event was at first thought to be an ordinary
w-p decay but because of the exceptionally long range of the
y=meson it was further analyzed, and the unusual mass de=-
dquceds After this discovery, about 600 other w=yu decays
were more thoroughly investigated, but no other heavy meson

decays have been found,

The question arises as to whether the particlei&z
is identical with the heavy meson of mass of about 1300n,
observed a few weeks ago and described in ESN 5, 122 (1951).
This latter meson is referred to as Ay by the Bristol group.
If Ko is assumed o undergo a two body decay, g.e.,:42-—>
W+ VvV, then the mass of the neutral particle vV 1s approx-
imately 800m,, If this is correct, thenhp andW; are
different, since in the X; decay the postulated neuiral
particle has a mass of only 500m;, The identity of the two
nsarticles thus remains in doubis

PHOTCCONDUCTIVE CELLS

Hilger and Watts, Ltds (London) have Jjust announced
commercial production of a new photoconductive cell with
unusual properties, The cell is the invention of Dr. Ee
Schwarz of their own laboratory, and has been described brief=
ly in Proc. Physe. Soc., Lond, B, 83, 624 (1950).

The cells now being produced have a sensitive strip
of cadmium seclenide 10 mm by O.2 mm mounted on the end of a
cylinder 5/8" in diameter, which also serves as a socket for

a shielded lead, The sensitivity for light from a tungsten
lamp is of the order of 8 or more amperes per lumen, The cells
shiow some sensitivity from the X-ray region all the way to

l,4 microns, with the maximum response peaked sharply at 0.7
nicronse, The time constant is of the order of a millisecond

depending on the light intensity, and the dark resistance is
109 to 1010 ohms, In one experliment with 7000A radiation in=-
terrupted at 800 cePeSs it was Dpossible to detect 10=12 watis
using a band width of 1 ceDeSe and a signal equal to the noise.

Under strong illumination the cells show some fatigue,
but the effect is less when using a special cell made primarily
for strong 1light,

The operating voltage is chosen according to ¢t
light intensity to be measured, In mosi cases ten voits is
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amnle and in no case is more than 50 volts or 20 milliamps
recomuendeds AL this time the cells are being made pri-
marily for use in spectrographs but should be valuable for
a varicty of instruments where their remarkable sensitivity
can lecad to the simplification or eclimination of an ampli=-
ficr., In common with other photoconductive cells, they are
most valuable in uses wherc the light can be focused onto a
small areca. The use of the cell in the far ultra=violet
and X-ray region is still being studied,

SIMPLE AND MIXED METAL HYDRIDES

A number of new simple and mixed metal hydrides
have been prepared by Professor E, Wiberg (Munich), Among
the simple hydrides, Bel,, WNgil,, and InH, are notewortihy,
These were obtained by rcactio% of the cﬁloride with excess
LiH in ether solution, The whiie powders obtained were not
definitely identified as the pure hydrides., They may be
mixed hydrides with 1ithium,

New mixed hydrides include magnesium=, lithiume,
beryllium=-, indium=~, gallium=~, zinc-, and tin- aluminum hy-
drides (typical formula: Mg(AlHa),), lithium indium hydride
(LiInHg), magnesium boron hydride (Mg(BHg)z), and lithium
galliunm hydride (LiGaHg).

The solubility of Be(All,), in ethylene suggests
the following bridge stiructure: 2

H 4 H H
\ P \ S
Al Be” a1’
/ \ "1 \‘ \
H H ‘H‘/ H

Indium aluminum hydride can be prepared in ether
solutions at =70°C according to the reaciion:

InCls + 3LiA1H4 —> In(A1H4)3 + SLIC1
The white In{All,)s decomposes above =40°C;

In(AlHg)z —> In + 3/2 H, + 3Allg
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Lithium gallium hydride (LiGaH,) (previously briefly men- :
tioned by Schlesinger et, al,) 'was prepared in ether :
sclution: 1

GaCls + 4LiH —2 LiG:HQ = OLICT

LiGaH, forms very stable ether complexes, probably as follows:

RO, B, H
Li /\Ga/
’l' \\ \ .
RZO vH H

Its ether solution is a somewhat weaker reducing agent than
LiAlH,e In contrast to LiAlH,, LiGaH, does not reduce ben=-
zonitrile, benzophenone, or p=hydroxybenzaidehyde,

Further 'details are to be found in a current series
of articles in 2Zeitschrift fuir Naturforschung, series B

AN ENANTIOMORPH OF AN ALIPHATIC HYDROCARBCHN

Professor Karl Freudenberg, Chemisches Institut
der Universit8t, Heidelberg, is engaged in some experiments
cn the synthesis of & pure enantiomorph of 3~methylhexane,
the simplest aliphatic hydrocarbon capable of showing op=
tical activity, The structure of shikimic acid has been
known for a long time, and more recently H.O.L. Fischer es=
tablished that the configuration of the three asymmetric
carbons is as follows:

s oH

e
1 HN\¢
H |

H H OH

! > 4
Da i
0
I3

Freudenberg found that saturation of the ethyl=
enic double bond with hydrogen yields dihydroshikimic acia
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which has the property that it readily forms a para-lacione,
This fact establishes that the carboxyl group has assumed a
position on the same side of the "plane" of the ring as the
hydroxyl group in the para position, By this means the con-
figuration of the asymmetric carbon atom bearing the car-
boxyl group becomes Known in dihydroshikimic acid,

By conventional procedures the cis-glycol group of
the dihydroshiiinic acid is protected by reaction with ace
tone, The thir 'ychoxyT group is then protectied by acety-

ation., After removal of the acetone residue, the cis=glycol

is subjected to oA.ca»ion (and hydrolysis) leading to the
ccmpound

HOOC-CHz-?H-CHz-CHOH“COOH
CCOH

Freudenberg plans to reduce this tricarboxylic .acid
to a tetra~alcohol by use of lithium aluminum hydride and to
cenvert the tetra-alcohol to the hydrocarbon 3

3=methylhexanc,
Since none of the reactions involves a bond to the asymmetric

carbon atom, one expecis to obtain a pure eﬂanuzomorph of

this simple hydrocarbon, the configuration of which will be
knovn relative to the sugarss

IRREVERSIBLE THERKODYNAMICS AND THE HYDRCDYNAMICS CF

LIQUID
HELIUM I1I

I Prigogine and P, Mazur of the Free University of
Brussels have made a theoretical study of the hydrodynamics
£ liquid helium II by application of the thermodynamics of
rreversible processes, Their work is not only & fine
example of the usefulness of this thermodynamic method, but
clSO indicates the difference between He II

CCil

and a mere mixture
of two fluids, one of which nas vanishing

viscositys

Two different formulations of the hydrodynamics of
the system have been developed, Both are based on the ex=-

tension Lo a moving sysiem of ithe Gibbs formula for the en=-
tropy change in terms of internal energy and volume changes,

In one case, the formula 1s applied to movement wzgh respect
to the center of gravity of the entire system corresponding
to statistical equilibrium of velocities of all constituents




with respect to this motion, The Gibbs formula leads to

F an entropy balance equation which permits identification of
an cxtrc}” flux and an entropy source expression. Linear
relations between the flux terms and the ¥force® terms in

. the source expression are then derived and introduced in
the equation of motion of the systems This leads only to
the classical Stokes=Navier hydrodynamic equations of motion,

21 . In the second case, the formula is applied to the
fluid components separately, and the new assumption is intro=-
duced that almost no momentum is transferred between the
conponents., This corresponds to an equilibrium velocity dis-
tribution arouné the macroscopic velocity of each component
separately. Such an inhibition on transfer of motiocn should
be derivable from the statistics governing the system, but is

s merely assumed and not derived in their wo The o« iete

-d form of Gortert!s equations of motion for n 1 and rfiuid

2 components, including possible Ifrictional terms then lowse

: This is in contrast to earlier work of S, de Groot, L.

LS Jansen, and P, Mazur (Physica 16,421, 691 (1950)) which de=
rived only the equilibrium relations in He Il using methods
of irreversible thermodynamics,

& . The dynamics of mixtures of He II with theisotope
§ Heﬁ have also been studied by this procedure, assuming ihe
HeY atoms can exchange moment un nly with the normal con-
stituent of He II. The resulting generalization of Gorter's
eq;at;on; has successfully been applied to interpret various
i of recent observations on Hc-:"--He‘L mixtures,

CHRCMATOGRAPHY OF ENE-DIOLS AND RELATED COMPOUNDS

ire Professor Friedrich Weygand, Chemisches Institut
i der Universit¥i, Heidelberg, has developed a new coler re-
Ik agent for use in the c"*cuabocrﬁnn¢c separation of aliphatic
) ene-diols, ortho-dihydroxy aromatic compoundcs, and ortho-
quinones, The solt zion, which contains titanium trichlorice,
i pyridine, and ﬂuunanoL sas been shown to yield a yellow pre=-
f ' cipitate or color with over 100 compounds of these types,
’ The structure of the y6110w compounds is not kKnown, but the
cnarccte‘istic grouping responsible for the reacticn is evi-
’ dently =C({ H)=C(Oh)- (en ene=-diol), Aromatic ort.io=dihydroxy
compounds may be regarded as having a similar grouping and
ortho-quinones react apparently due to preliminary reduction

by TiCls
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The reagent has been us
paper chr OAuub\.”“fL uta, and the deve
for a long period of time without
underway at present to determine
to determine yo¢or-mp.r1031’v the
hydroxy coempounds, It is planncd
mcthod as a means of quantitative
acié, the determination to be car

ed for the dCVulO:”’Ru o}

loped papers may be Hept
. ~ L84 ..\1 I e
detericration. WwOriK 1S

if this metihiod can be used
amounts of the various di-
alseo to \-(,U\-']Cu this
determination of ascorbic
ried out in an atmosphere

on the slip planes, and they are
sign in the region of a local curv
When the metal is first

: changes occur, but the mechanical
%z- This phenomenon, called recovery,
: taneous consequences of the incre
the dislocations: the annihilatio
. of opposite sign and the grouping
4 cess number of dislccations of th
: Regions of curvature of the latti
of less highly strained polygonal

a

1T the local curvaiures
dislocations extend far enough to

| ments (perfect polygonization).
3 curvatures in a piece of metal an
of polygonization are not only re

Professor W, G, Burgers and his assistant, Dr. T.
J. Tiedema, at the Laboratory for Physical Chemistry of the
Technical University, Delft, are studying the mechanism of
recrystallization in strained metals. Two papers were re-
cent published on this subject, "X-ray Investigation of
the Nuclear Spot of Crystals obtained by Recrystallization",
by Dr. Tiedema, and "On the Nature of Recrystallization
Nuclei and the Origin of Recrystﬂ lization Textures" by
Burgers and Tiedema (Proce. K. Ned. Akad. Wet.53, 9 (1850)),

The Formation of Potential Recrystallization Nuclei

When a metal is plastically strained it is char-

b acterized structurally by the presence of S-shaped curvatures
of the lattice planes in local regions of the order of a
micron in size. The radii of these curvatures vary widely

i and depend on the mode of deformation In terms of dis=-
location theory, the deformatiocn has _ﬂt oduced delOCatluﬂS

o

predominantly of the same

&

vature of a given sign,

heated, no metallographic
properties are altered.
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mar e 11 clure
of 1d W built,
The diffi om t of
eSS ! lliams~
c a1 are
by 1 ensf and then
quanta of an entire tube £ ation
taits, nt to the 21 track
drum), Access Lime to © & Cc menmory is
G rned by the latter's regeneration rhythm wihich ccntrols
the operation of the entire machine, Consecutive periods
of 240 microseconds each are used alternatively for regen=-
eration of the information in the memory tubes and for
reading informetion out of or into them. The regeneration
periods are used to scan in orderly fashion half-line after
nalf-line, teking 256 such periods to make one complete
round of the store, Since information becomes available i
groups of 20 bits, rather than complete words of 40 digiis,
the operating rhythm of the mechine is one of “bars®" each
containing four "beats" of which two are used for scanning
and two for action, la this respect the Ferranti machin
differs from the prototype whose basic bar contained tweo
beats of 450 microseconds each, allowing to scan or to :
process an entire line at a time,

Multiplicatio

>

in all of these respects the design has sacrificed
computing speed for engineering ease and rellability. A
notable and successful exception is the multiplier, which at
2 deliberate increase in complexity of design achieves a
multiplication time but litile more than twice the addition
time, Multiplication is effected Dy accumulating simulianeously
as many multiplicands as there are ones in the multiplier,
each delayed by as many pulse lengihs as the position of the
one to which it corresponds indicaies, Thus machine time for
2 problem can no longer be estimated exclusively in terms
of the number of multiplications required,

Operation

The machine has been in operation during the past .
month on a wide variety of test problems and its reliabillty
has Deen steadily improvings With the early elimination of
errors due to drifting adjustments, especially in the cathode
ray tube storage, the one remaining serious cause of male=
functioning is the failure of tubes, now occurring about two
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Me ic < unc
of Dr. Vincent C, Barry, ;ructor of the L;pc;gLor;ug cf the
Medical Research Council in Trinity College, Dublin., There
were about 75 members in attendance with prominent research
workers from Europe, thc United States, Africa, and the
British Isles., Papers were presented on CqulC al, pharma=
cological, and clinical problemse

Dr. Barry reported the development of a new
therapeutic agent potentially useful against tuberculosis,
This compound is a phenazine, 2=ani 1ino=3~imino=10=
phenylphenazine iy

coded as B.R83
of tuberculos but has been
Barnes of Belfast, Medical

OJo'a, Nigeria, recorted trials
ular Lynrosy with very O‘Umisin
only serious side effect was !

This compoun

.

mve

p 4
i

3

which was adequately contr oll d

The chemistry and bicchemistiry of the tubercle
bacillus was discussed by Zdgar Lederer, Institut de Biologie
PHysi co-pii*iQ"c, Paris, In addition %o a comprehensive
review of the work of various investigatiors, he discussed ihe
relationship betnccn chemical composition and virulence, The
importance of exploring this phase in the search for thera-
peu*lc agents was cmphasizedo

Thiosemicarbazone treatmeni of tuberculosis was dis=
cussed by Gerhard Domagk, Professor of Medicine at the Unive
ersity of Munster, C—ermany° Recently he has been concentrating
on a benzaldehyde derivative, designated as Coniecben, which
shows grea»er bacteriostatic activ;ty against the tubercle
bacillus in vitro than stireptomycin or paraaminosalicylic acid,
Conteben is more effective in the human and in the guinea pig

when combined with streptomycin,

- 108 =




3

e ce of iis bene=

;> nijestation ¢l

v necros ras discussede The
uses of PAS and streptomycin in connection with Contelben
were presented and evaluated,
TREATMENT OF EXOPHTHALMOS

rb
Bichat, Paris,
opportunity to
three different met tuitary
gland; a new drug n propiophenone);
and an estrogen (he . ch were treated
with phrenatol did n how reduct exophthalmos,
Three case 1 with X=-irradiatio
gave in one instance JO cases a marxed re-
duction of the exoph ;- of irradiatio
was similar to that pituitary gland
or Lo treat acromegal 3,000 divided into
12 treatments given i i ee a delay, according
to Dr. Klotz, of approximately 10 to 15 days before any re=
duction in th~ degree of exoph lmos can be expectieds This
delay nust be allowed t the treatment by
X=irradiation before ent treatmen
During the past year there have been opportunities

to treat six cases of exophthalmos, four females and two
"ul es, with an estrogen (hexoestrol)s Two or three of the

emales were post-thyzo-docuo y casese The two males were
nyper-uu/.oi' cases of exophthaimos. Five to 10 milligrams
of hexoestrol were given per day with, in all cases, marked
improvement of the exophthalmos, According to Dr, Hlovz,
treatment with estrogen is the cne of choice and may be com=
bined with X-irradiation of the pituitary.

IMAER SCHOOL OF NUCLEAR EMULS ION TECHNIQUES

¥
Brussels is or
on the technique
in nuclear p i
Center including Prof
for admission sh




The lectures will cover wi sub jects:
iwuclear emulsions, fading, pr chenges, dis=
tortion, specific ionization, X magnetlic
deflection, microscopes, application to cosmic rays, appli-
caticn to low energy particles, and other applications,
CONGRESS ON ASTROMAUTICS

The ::-u;““ etary Society has completed
arrangements for the ational Congress on Astiro=
naut ics, to be held in from Séeptember 3-8, 1951.

The proceedings will be held at Caxton Hall, London, S.We.l,.

The first part of the Congress will be procedural
and open only to delegates Irom a number of Sarooean and
American Soccieties. ILts main business will be to inaugurate
formally the Internaticnal Astronautical Federation and to
discuss plans for a 1952 Congress. The second part of the
Congress will c0331st of a series of technical sessions open
to the Dublic, at which a number of papers on the general
theme of the earth=satellite vehicle will be reade The
technical sessions will take place on September 6 and 7,

ish Jernkontoret is
gerschi®%ld, who has
ngesberg-Luossavaara=

or of the Swedi
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Prolessor Axel Huligven is retiring this year from
his position as head of the Division of Metallography, Royal
Technical University, Stockhclim,

The Harveian Crator of the Royal College of
Physiclans, London, for 1552 is to be Lord Moran., Dre Rs R,

v

Bomford will be Bradshaw Lectiurer.

The Royal College of Physicians has recently awarced
the Moxon ledal to Dr. A.W.M. Morris, the Weber=Parkes Prize
to Dr. P. Ms D'Arcy Hari, and the Baly iedal to Prof. G. de
Hevesys
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A Second Physical Institute has been c:tc;li,nva 1
at the University of Heidelberg, The Director of ihe new
Institute is Professor Ctto Haxel, formerly at GUGttingen,
The new Institute will be concerned with the study of
nuclear physics and cosnic rayse

~

Dr. David R ates has left the Physics Depts. of
University College, Londo Lo become Professor at Queens
University,. Belfast. 11 continue his work on the
upper atlmosphere and asirophysicse

Dr. A. L. Hodson of the cosmic ray research staff J
of the University of Manchester wili spend the coming year
at Princeton University.

Dre Do He Wilkinson of the Cavendish Laboratory,
Cambridge, has recently gone to Cornell University, where
he will spend the next few months, He will be concerned
with interpretation of his experimenis on photo nuclear
reactionse
ki Dr., We E, Burcham is leaving the Cavendish Labore=
atory, Cambridge, to become Professor of Experimental Nuclear
Dny°i s at the University of Birmingham, He will be assocciated
with the synchrotron accelerator project there, Professor
3, P, lioon has taken the position vacated by Oliphant, who
has returned to Australia,

=

Dr, Ugo Camerini has left the cosmi¢ ray group of
the University of Bristol and will spend the coming year at
the Center of Nuclear 9nyszca, jniversity of Rio de Janeiro,
as a research professor under ithe auspices of UNESCOe.

Dre Ce Peyrou of the cosmic ray group of Professor
Leprince-Ringuet, Ecole Polyuecna‘cue, aris, is pldnning %o
spend the coming year at MIT, where he will continue cosalic
ray researcis




The Medal of the Society of Chemical Industiry
has been awarded to Professor E. C. Dodds of the Courtauld
Institute of Biochemistiry, Middlesex Hospital, Londone

FORTHCOMING EVENTS

The following meetings
future interest to American scien

Date Meeting Place
12-14 Sept Intnl Union against T.Be Paris
26=30 Sept Intnl Meetings on Light Paris
30 Sept- Symposium on Influence of the Zurich
3 Oct Hypophysis and Adrenal Cortiex on :

Biological Reactions (Swiss

Academy of Medical Sciences)

/ ’ & ” oo

RR=27 Oct Journ§e§ Metallurgiques dtautomne Paris

(Societé Francaise de Métallurgie)

Prepared by the Scientific Staff
Submittied by Dr. S R. Aspinall
Deputy Scientific Director
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