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ANISOTROPY OF T}{E FRI MARY COSM IC R A D X A T I  ON

Drs. H. Elliott and D.W.N. Dolbear , Manchester
University ,  have conf i rme d their  former r~sults (Proc.Phys. Soc . A, 62, 369 (1950)) on diurna l variation of the
cosmic radiat ion at sea level by new data from shicldcd
and unshielded cosmi c ray telescopes. Their arrangement
of two telescopes, inclined at ~50 to the vertical, one
pointing north, the other south, allows t hem to e l i m inate
variations caused by atmospheric effects. They interpret
the di fference between the counting rates of the two tel-
escopes to be a consequence of a non—Isotropic distribution
of the primary cosmic rays. This conclusi on is strong ly
supported by measurements in which the same two telescopes
are turned through 900 so as to point in the east and west
direction. The same part of the sky is then scanned at
successive times as the earth rotates, wIth a difference
in time depending on the angle between the two telescopes.
The hourly differcnces between the east and west telescopes,
taken fr om data covering almost one year, are in very good
agreement with the anticipated differences as computed
from the north and south telescope data (sea Fig. 1).

Fig. 1
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This lack of complete isot ropy of the pr i-
mary cosmic radiation i-s attributed to the solar s t reams
which are assumed by some aut hors to cause geomagnet ic
disturbances and which are here assumed to be polarized
In a solar m agnetic field so as to provide acceleration
or decelerat i on for cosmic ray particles traversing the
stream. In support of this, Elliott and Dolbear have
analyzed their data for magnetically disturbed days and
found the amplitude of the daily variation much enhanced.

Variat i on with Time

From further analysis of the Manchester data,
It is found that a small variation exists In the cosmic
ray Intensity as a function of sidereal time and this is
confl rm~ad by analysis of a large amount of Ionization
chamber data from Huancayo, Christchurch and Cheltenham.
The sidereal  dai ly var ia t ion  thus found has an amplitude
of ab out 0.02 percent w Ith  a time of maximum at about
0500 hr. This is opposite in phase to the variat ion ex-
pected on the basis of the Conipton—Getting effect and
therefore gives evidence against the origin of cosmic
rays outside of our galaxy.

A full account of thi s work will appear in the
Journal of Atmospher ic and Terres trial Physics, together
with an account of atmospheric effects on the diurnal and
seasonal variation of cosmic rays,

FLYING-SPOT MICR~SCOPE

Professor J. Z. Young, Mr. F. Roberts, and Mr.
David Causley at Un iversity College , London , have bui lt
a flying—spot microscope which they described very br ie fly
in Nature 167, 231 (1951). The l ight source is a scanning

• raster on ~ “Flyi ng—Spot Scanner Tub e” bui lt by E.M,I.,
Hayes, Middlesex . This is the type of tube commonly used
in the flying—spot reproduction of movie f t ims for tele-
vision. This scanner tube (which has no manufacturer’s
number) is characterized by a rich blue and ultravi olet
emission, and by a time—constant of less than 0.1 microsec,

The scanner tube Is placed about a foot from an
ordinary commercial microscope using no eye—piece. The
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objective of the microscop e Images the scanning raster
of the source on the object on the usual mechanical
stage of the microscope. The light which passes through
the microscope and the object Is caught directly on a
photoniultiplier tube without the use of any condenser o

lens. The present photomultiplier is the VX531J. tube,
• also made by E.M.I.

The amplifIed signa l frc:~ the photomuitiplier
tube is then displayed en a ccnvcntional television set.
The prcsent pictures contain 405 interlaced lines at a
frame frequency of 50 cycles, using synchronizing signals
picked up from the B.B.C. television stations,

Even In Its present simple fo~’m, the apparatusgives outstanding results and one ir~::~diate application is
for lecture demonstrat ions0 It is planned to do routine
counting of nerve filrcs on the screen rather than from
the customary photograph. ThE; advantage of the instrument
for this job is the large scale and brightness of the
image, making a tedious task more sImple. The flexible
control of contrast is iraportant to both of these uses.

The next plan fc~r the ir~etru~ent is to attachcounting devices and mod ify the ~can to see if it will bepossible to do the counting of nerve fibres automatically.
For this purpose, integrat ion and pulse height discrim-
ination of the electrical signa l will be used and a study
will be made of the possibility of distingui shing auto-
matically among objects of different sizes in the field of
view.

-

. 
in the present instrument, no pr ovis ion is made

for matchi ng the spectral characteristic of the combination
of source and photo tubo to the achrcaatic range of the
objective. It is planned to use reflecting objectives as

F soon as suitable ones can be obtained. Among the problems
4 which are being considered is the ,app lication o~ thistechnique to ultraviolet microscopy below 2000 J ~.
4

LENS FLtC TUATI ONS OF ThE. EYE 
-

Professor A . Arnuif of l’Institut d’Optique in
Paris has found recently that some of the failure of the
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eye to achi eve i ts  t~ coret !cally Maxim um resolving
power is due to fluctuat i ons In the focal properties
of the c rys t a l l i ne  lens . Ar~ult has demonstrated andmeasured these f luc tua t ions  by the followi ng technique .

A very br 1~ ht source of l i gh t  is placed behind
a pin—hole. This spot. o light is watched steadily by
a subject whose head is held rigidly with the aid of a
mouth clamp. The retina of the eye is then examine d
thr ough a hal f—s i lvered mir ror , placed In the path of
rays from the spot to ths eye. The Image of the spot of
light is found to be a vcry tiny point, yellowish because
of the color of the retina. When studIed closely, this
point is found not to remain stationary but to jitter
slightly and at the same time to show rapidly—changing,
randomly—oriented elongatIon . The f luctuations are es-
timated to be of about 1/10 of a diopter  magnitude , The
elongated images of the point tend to reach about 2±
minutes of arc. Almost all the fluctuatIon takes the
form of randomly—or iented elongation rather than
symmetrical defocussing. ArnuIf is studying this phe-
nomena carefully to determi ne the manner in which it
depends upon the physical condit ion of the observer and
the extent to which it influences visual acui ty.

THE MOLECULAR ORBiTAL THEORY OF CHEMICAL VALE~CY
AND THE NATURE OF THE LI QU1 D S TATE_

The fundamentals of the molecular orbital theory
of chemical valency were developed by Professor Lennard—
Jones and his collaborator s in a series of papers in the
Proceedings of the Royal Society (l94~9, 1950). Severalresults of general importance have emerged. The spatial
distribut ion of l one pair electrons in molecules such as
water and ammonia was obtained and the part the electrons
play in determining the equilibrium configuration of the
molecules was evaluated. In contrast to previous treat—
ments, it was shown that these electrons are concentrated
on the side of the oxygen nucleus remote from the hydrogen
atoms, Lone pair electrons thus make a very significant
contribut ion to the dipole moment of such molecules, The
theory suggests that in the equilibrium position the
electronic structure of watcr can be described appr oxi-
mately by two sets of two equiva lent orbitals pointing in
nearly tetrahedral directions .
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Moiecul~r Associat~ on due to L~ Pair Electrons

The results r~~z~rizcd above were applied by
Mr. J. A. Pople and Pro fe ssor  Lennard—Jo ne s to a ~ idy of
molecular association pheI~0r23n3 in liquids. If the lone
pair electrons arc distributed in localized regions,
they will form regions of negative charge which can attract
positively charged systems in their neighborhood. One, or
usu ally  two posit ive systems , may be at t racted to this
charged region of tha water molecule, Considering hydrogen
bonding in this manner, it can be seen to be primar i ly due
to electrostatic attraction,

The Structure of Wr.tcr

Extend i ng this work, a detailed and very sat—
isfactory theory of the ~iater structure was developed by
Mr. Pople. This is based essentially on a careful con-
siderat ion of the flexible nature of hydrogen bonds be-
tween water molecules and of the effect of the bending of
such bonds on the structure of the system. The primary
difference between ice and liquid water according to this
view is that in ice, due to the rigid long range order,
adjoining hydrogen bonds can only bend in a cooperative
manner, whereas once the long range order is broken down
by thermal vibration and fusion has taken place the ind i-
vidual hydrogen bonds become i ndepe ndent of one another.
Due to this increased freedosi of the individua l hydrogen
bonds in water, unoccupied regions may become occupied,
leading to the well—known volume dimi nution upon melting.

The value of the hydrogen bond bending force
con~tant used leads to a frequency of the order of 200cm L, which appears reasonable. To a first approximat ion,
the distortion of the bonds in water was found to be of
the order of Z6_300. The radial distribution functions
were also evaluated and the importance of hydrogen bond
distortions on the contributions of the second, third , etc.,
shells of molecules was f ound to be temperatur e dependent
in good agreement with experiment.

Finally, the the ory was applied to estimate the
dielectric constant of liquid water. Good quantitat ive
agreement was obtained with experiment over a wide range
of temperature. This good agreement , together with the
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very hi gh value 01’ thc die i~ctric constant , is additiona l
evide nce for the corrcctness of the tutrahcdral coord-
ination on which this the o~’y is based. Using the electro-
static mode l deve loped for th~ hydrogen bonds in thistheory, the energy of the hydrogen bond was estimated from
fundamental constants to be about 6 Kcal.mole 1, again in
good agreement with experiment.

THE DISS~CIAT1ON ENERGY OF NITROGEN

Dr. A. G, Gaydon, Imp~rial College, London, hasrecently discusscd the current status of the dissociat ion
energy of nitrogen. Spectro3coplc evidence coupled with
recent thermochemIcal results obtained on cyanogen flames
very strongly favors the value of 9.76 electron volts for
the dissociat ion energy of the nitrogen molecule to its I
constituent atoms in the ground state,

The dissociatIon energy of nitrogen has been
uncertain for some years. During the last decade the two
favored values have been 9.76 e.v. and 7,35 e.v, These
values are knov~n very precisely from predissociat ion
spectra and the difficulty of choosing between them is
due to the difficulty of deciding the level of excitation
of the dissociated atc s, In reviewing the evidence, Dr.
Gaydon discussed the Birge—Sponer extrapolation of the
f i rs t  absorpt i on system of the singlet gr ound state ,
three predissociations and thermochemical result5, The
Birge—Sponer extrapolation loads to a value of 9,76 e.v.
Since the extrapolation extends only frc~ about 6.3 e.v,this would have to be a very anomalous case if it were to
be fitted to the lower value of 7.35 e.v.

The three predissociations are known to occur
at 12,14, 9.76 and at about 9.8 e.v. The first one of
these is that in the C~~ upper leve l of the str ong second
positive system. The second one is that in the B~¼ -upperleve l of the first positive bands, whi le the third one
has recently been discovered by Herzberg as a very weak
band which occurs in the AlTr level. While in the first
analysis these predissociati~ns could be best interpretedas leading to a value of 7.35 e,v., Dr. Gaydon has already
given an alternative explanation in terms of a 5Z + leve l
leading to the higher value, This level might be respon-
sible for the predissociation of B3TT and also of AlTr g
(ct. Dissociation Energies, p. 157).
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Very strong independent evidenc e has recent ly
been obtained by Dr. Leo brewer (Berkeley) and Mr. Thomas
in Dr. GaydoiV s laboratory supporting the value of 9,76.
They have determi ned the temperature in a cyanogen flame
in which the followi ng reaction takes place:

O2 +C 2N2— ---~ 2C 0+N~
The temperature of the flame in the region immediately
above the cone was determined by means of the vibrational
intens ity distribut i on of the cyànogcn bands and was
found to be 4300 

~ 300°
K. The high energy evolved in

this flame reaction goes largcly into the specific heat
terms of the components and calculating the expected flame
temperature on the basis of the two possible dissociation
energies for nitrogen the following results are obtained:

Tcaic Tobs

D (N 2) 9.76 4850°K 4800~300°K
D (N2) 7.35 4350°K

The value recently obtained for the dissociat ion
energy of the N—N bond in hydrazine also supports the

1’ value of 9.76 e.v. for D(N2) Cd , Proc. Roy. Soc. A198,267 (1949)).

~~YGEN ~~CHANGE WITH zir~t OXIDE
~‘. J. A. Barnard and Dr. E.R.S. Winter of Im-

perial College, London, have found that in the exchange of
• oxygen with zinc oxide two processes are operative. The

one below abo~it 50O~~ has an activation energy of about
35 Kca1.mo1e~~ whi le the one above that temperature haspractically no activation energy.

The mast spectrographic technique used to study
the exchange of 0~~ with solid oxides was developed and
described by Dr. Winter previously (cf. Faraday Society
Discussion on Heterogeneous Catalysis, p. 231). The
technique involves essentially the determination of the
ratio of the oxygen isotopes as a function of time in a
system in which solid oxide is kept at a constant temper—

• ature with a fixed pressure of the enriched oxygen gas
in contact with it. The solid oxides are always degassed
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at temperatures higher than the temperatur e of the
measurements. The runs made after different degassing
temperatures yielded different reaction velocities with—
out any chanCe in the observed activation energies, The
results obtaine d on zinc oxide are qualitative ly simi lar
to thosc found for chromic oxide (cf. b c ,  cit.), In
both cases, two act iv..ition energies are obtaine d of which
the high one is ascribed to the dcsorpt i ort of oxygen from
the oxide surface, while the essentially zero activation
energy probably represents the true exchange reaction.
This probably involvcs exchange between chemisorbed
oxygen atoms and oxygen ions In the surface.

The temperature of the inflection point ind i-
cating change in activation energy depends inversely on
the degassing temperature. It is planned to  i nvestigate
the kinetics of oxygen adsorption and desorption to
elucidate further the mechanism of these reactions, It
is planned also to study the oxygen exchange on vanadium
pent oxide.

ROTAT I ONAL I SO~ERISM AND CRYS TAL S TRIL TUR E

Interesting observations on rotati onal isomerism
and crystal structure have bean made by Dr. N. Sheppard
and J. K. Brown, Car.ibridgc University, in the course of
their systematic investigat ions of the infrared absorpt ion
spectra of liquid and solid a,c~, —dihalogenated paraffins.When 1.,3—diiodopr opane is frozen rapidly, a number of bands
disappear from the spectrum. This behavi or is simi lar to
that of numerous other cos~pounds capable of existing inseveral rotationa l isomeric forms, This crystalline form,
which probably consists of zigzag, trans chains, is not
stable, however. Upon warming, it transforms spontaneously
into the stable crystalline form, which can also be obtained

- • by slow cooling of the liqui d phase. The spectrum of’ this
form contains essential ly those absorpt i on bands which were
present in the liquid but. disappeared upon rapid freezing.
This suggests that this stable form contains the molecules
in the other rotat i ona l isomeric form , i.e., in some bent
modif ica t ion , It is planned to study these crystals by
means of X—ray crystallography. If confirmed, this is the
only known case of rotational isomerism yielding two
different crystalline modifications,
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Crystalllnc 1,5—dichior opentanc consists of’
the trans rotationa l isomers wldle crystals of the
analogous br~ no and lodo compounds again contain a bent,
gauche isomer. In none of’ these cases, however, has it
been possible so far to produce more than one spectro-
scopically distinguishable r rystalline form.

Q~~NTUM YIELD I N PMOT~€ YNThESIS

Dr. Dean Eurk, Nationa l Institute of ]~ealth,
Bethesda, and Dr. Otto Warburg, of the Kaiser Wilhelm
Institut fur Zellphysiologle , have found that the quantum
yield for the conversion of carbon dioxide to oxygen in
the process of’ photosynthesis has a value of’ one, This

• conclus i on is reached from experiments in which Chiorella
was illuminated intermittent ly and monochromatically

• with light of high intensIty. The radiation was
accomplished by the two—vessel method previously described.
The exposure times were one mi nute, alternating wLth one
minute of darkness, During irradiation , 1 mole of
absorbed light quanta causes the absorpt ion of 1 mole of
carbon dioxide and the liberation of 0.3 to I mole of
oxygen. In the dark, the reverse process occurs. This
combustion process in which oxygen is converted to
carbon dioxide is pr oportional to the light intensity in
the light period . The two reactions arc thus mutually
dependent on each other and together form a cyclic process.

Thus, in the light, 1 mole of carbon dioxide is
obtained per mole of absorbed quanta, but 2/3 of’ this gain
is used in the combustion phase of the cyclic process so
that the net gain amounts to  only 1/3 mole of’ carbon di-
oxide per mole of quanta. Through this cyclic mechanism

• the quanta of visible light accomplish a photochemical
reaction that requires approximately three times the

4 energy of a s ingle  l ight  quantum . The results  have been
shown to be inde~endent of ~ave—~en;th by experiment s inthe blue (4~6~~) ar~d the red (o~4~~.), as ~-e1l as In thegreen. (5~~~~~.

A preliminary account of this work has appeared
In Naturwlssenschaften 37, 560 (1950), and further details
will appear in Zeit. fur Naturforschung .
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SYNTHESIS CF THE NT C~ E~ FR OM_~ LYCOL~~iC ALL F}iYD E

Dr s .  J . K.N.  Jon ~ s ar~ L. hou~ h of the C h e m i s t r y
Depar tmen t , U n i v e r s i t y  of F r I s t c i , have d i s c u s s e d  recent ly
the b i o s y n t h e s i s  of :.~on osaccha r Ides , w i t h  p a r t i c u l a r
emphasis  on g lycol lic  aldehyde as a precursor  (Na tu re  167 ,

• 160 ( 1951)).

In  t h i s  c onnect ion ;, Dr .  Jone s has been s t u d y i n g
the in  v i t r o  syn thes i s  Of the pcntoses  by condensat ion  of
giyc~ T1i~ aidehyd e with ~j Lyccra1dehyde or dihydorxyacetone ,
and t h i s  work w i l l  f or i a  th~ b a s i s  of a ser ies  of papers
to appear in  the Jou :’nal of the ChemIca l  Society .  Wh i l e
the  m i x t u r e , ft Formose hl , ob ta ined  by b o i l i n g  a so lu t i on of
formaldehyde wi th c a l c i u m  carbonate , was found by chr omo—
tograph i c examina t ion  to ba a very  c omplex m i x t u r e , the
c ondensat ion  of D—glyc cr aldehydc w i th  glycollic aldehyde in
a lka l ine  medium at room temperature produces a relatively
simple mix tu r e  fr om which  a l l  ~‘our aldopentoses have been• isolated. The D—glyceraldehydc undergoes racemization in
the alkaline medium w i th  the r e sult  that  the DL— as well  as
the D—sugars are forme d ,~ arabinoac and xylose predom inate.
Dihydroxyacetone likewise undergoes condensation with gly—
collic aldehyde to yield the aldopent oses.

The sugars vtcre i d e n tI fI e d  by paper p a r t i t i o n
chr omat ography and separated on columns of cel lulose .
Further  ident i f i c a t i o n  of DL—arab inose  and ~ L—~~~lose was
achieved through preparat ion  of der ivat ives  fr om which
the crys t a l l ine  sugar s were regenerated.

MIR I CI L D IN TREATMENT OF SCHISTCYS OMI ASIS

Dr, J, News ome of’ the B~~1harzIa Research Unit
of the Medical Research C ouncil , Egypt , presented a paper
recent ly at a meet ing of the Roya l Society of Tropical
Medicine and i-iygiene on the t reatment  of’ sch istos omiasis
wi th  m i n d !  D.

4 The thi oxanthone de r iva t ive, miricil D, was shown
to have a marke d cura t ive  effect in patient s infected with
Schistos oma haemat ob!um, but the ac t ion of’ thi s dru g  was
tess pronoun~ia aga ins t  S. mansoni .  The pharmacologic s ide
effects  of m i n i c i l  D were ri~1uced by g iv ing  coated t ab le t s,
Discussions fr om the f loor , however , indica ted  that clinical
sympt oms produced in patient s in the Ph i l ipp ine  Islands were
severe enough to cause abandonment of the drug as a th eura—
peutic agent against S. onicum,
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Tests in vitro on S. ~~moni have shown that a
maximum blood concentration of ~~ óThThQ. per m l. for 4
days is ne cessary to kill adult schi~~tosomes. The
sal icyla te of mi i ’ic i l  D gives good absorp t ion  and h i g h
blood levels . Extraction of feces further indicated that
the s a l icy l a te  was bet ter  absonl)ed than the naphthoate.
It appears that the rLaphthoatc which has no taste and
causcs very sl i ght sympt oms may turn out to be adequate
for mass t re atment  in those areas where b i l ha rz i a  i nfections
are not so severe as they arc in Egypt .

A c omb ination of three tes ts  for cure was used
f or pat i ent s wi th  hacmntobiu~ or mans on i. These were by
rout i ne microscopy, impr oved ur ine examinations, and a
rectal scraping techni que.

IDENTIFICATION OF ANOPHELES BY SALIVARY GLAND
- 

CHRO~OSO~JE PATTERNS

Ear ly In l9’17, Dr. Guldo Fn izz i  of the I st i t u t i
dl Zoo log ia  e Genetice , Univers ita  di Pavia , it aly, re-
ported c ons i derable success in U mapp i n g t* sa l ivary  gland
chr omos ome pat terns in fourth instar  anopheline larvae
(Nature 160, 226 (l9~~7 )) .  Si nce tha t t Ime , he has con—
tiziuc d his investigations to determine whether c omparative
karyology might  not provide an addi t iona l tool in the study
and iden t i f i ca t ion  of geographIc , ecologic , and physiologic
variant s wi th in  the genus Anc~~helcs. Dr. Frizzi has com-
pleted studies on Anopheles macuii2~~~~~ var , atroparvus
and has made direcrTomparisons o~ tnc sal ivary g1and~patterns of elutus,  tyylcus and messcac. It appears tha t
his techniques, once the general~~ at~€iins are recogni zed
and iden t i f i ed , can be used to facilitate identificat ion
and control of malar ia  vectors in the maculipennis complex
of anopheline s in Eur ope.

In hybrids obtaine d from crosses wi th  female
~ypicus and male atroparvu s , the sa l ivary  gland chromosomes
show a heterozyg ous i nver sion in the I I I  chromos ome ’s “ night~arm. The three chr omosome pairs are inc ompletely paired
and unpaired segments are more numerous and more extended.
It would appear tha t the to ta l  or par t ia l  sterility of
hybrids wi th in  the macul~pennis species is correlated wi th
chr omos oma l rearrangement s~~
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Studies are planncc.i to ~‘map~ and compare thepatterns of representatives o ’ the maculipennis stock
known to occur in the United States.

PERS ONAL NF~’S 1T~-~~

The fIrst Louis Raphine L~emon ia1 Prize has been
awarded to Dr. Gerald Oster, Dr. O3ter i~ current ly con-tinuing his researches ifl biophysical chemistry at the
Institut de Biologic Physico—chimique in Paris in the
laboratories of’ Professor Wurmser.

Professor Georg ~aria Schwab has accepted the
chair of Physical Chemistry at the University of’ Munich.
He has been director of’ the Physico-C hemical institute
at Pieacus , Greece , during the past 15 years and has
recently returned to Munich.

At a recent Chemical Society meeting, it was
announced tha t Professor C. K, Ingold is the recipient of
the Longstaff medal for 1951.

The Waiter Rosenheim L~edal was awarded to Pro-fessor 0. V. Raynor of the University of Birmi ngham, for
his outstanding contribut ions in the field of physical
metallurgy .

Prepared by the Scientific Staff
Submitted by ~r. C. E. Sunderl in

Scientific Director

P h i l i p  Lohmann
Capt ain ., U.S.N.

• Assistant Naval Attache for Research
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