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SCIENCE NOTES AND NEWS

Award of Research Degrees

Annamalai University has awarded the Ph.D.
Degree in Chemistry 1o Shri A. Ekambaram for
his thesis entitled ‘‘Dipgle Moments and Absorp-
tion Spectra of Some Sulphoxides’.

Osmania University has awarded the Ph.D.
Degree 1m Chemistry to Shri Venkatachala
Somavajulu Vangala for his thesis entitled
“Secarch tfor Physiolegically Active Compounds
Synthesis of Some Condensed Oxazoles'.

The 20th Anniversaty of the World’s First
Nuclear Reactor

Leading atomic scientists from  several
countries have contributed to a Special Numberx
of the International Atomic Energy Agency
Bulletin to mark the 20th Anniversary of the
start-up of the World's First Nuclear Reactor.

The recactor, built in the grounds of Chicago
University by a team o0f scientists under the
leadership of Enrico Fermi, wentl c¢ritical on
2 December 1942. After twenly years, there
are today more than 50 nuclear power reactors
and some 300 research reactors operating or
nearing completion in various parts of the world.

The purpose of the Special Number of the
JAEA Bulletin is top draw attention 1o the
significance of the consfruction and successful
operation of the first atomic “Pile” in the con-
text of the scientific research and experiments
that preceded that achievement and the growth
of nuclear science and technology that has
followed since., Among those who have contri-
buted to this volume are some of the scientists
who laid the foundations of pnuclear science or
have played leading roles in the development
of atomic energy applications in their respective
couniries,

Thus we find in this Bulletin specially written
articles by Otto Hahn, Samuel K. Allison, Glenn
T. Seaborg, Sir John Cockeroft, Dr. Goldschminl
and V. S. Emelyanov.

A popular descriptive account of the first pile,
written originally in 1946 by Altardice and
Trapnell, has also been reproduced in the
Bulletin. A short inlroductory article has been
written by Dr. Sigvard Eklund, Director-General
of 1AEA,

The Special Number of the Bulletin is pub-
lished in five languauges: English, French,
German, Russian and Spanish.

P — e il — A r -

Eff ect of Micro-

organisms

Ultra-High Vacuum on

The effects created by exposing organisms 10
a vacuum have long been a subject of interest
to biologists. The use of vacuum n storing
micro~organisms 1s an essential part of lyophil-
1zation preservation iechnigue. In this method.
the organisms a.¢ frozen at — 80° C. and de-
hydrated by a vacuum of 10— min. mercury. Thc
tubes containing the organisms are sealed off
under vacuum and may be stored for several
years.

Conflicling views have beenh expressed regard-
ing the ability of micro-organisms to withstand
ultra~high wvacuums of the order of 10->mm
mercury or better Thus Willard et al. reported
that exposure of micro-organism spores (Bacillus
subtilis,  Aspergitlus  niger. A. terreus, and
Penictllivin  citrium) to pressures of 1:2
10-> mm. mercury for periods of time 10 to 30
days would cause their destruction. On the
other hand, the work of Porter et al. failed 1o
show any effects of vaccum on three types of
micro-organisms (B. subtilis, 4. fumigatus and
Mycobacterium smegmatis) exposed to a vacuum
of less than 10~ mm. mercury for 5 days.

To clinch the issue, Morelli et al. report their
detailed investigations on the eftect of ultra-
high vacuum on Bacillus subtilis var. niger.
Their results demonstrate that the micro-
organism R. subtilis will survive exposure to
an ultra-high vacuum (10-"mm, mercury) for
a period of 35 days. The experiment also shows
that ultrasonic vibrations and radiation
encountered dQuring seal-off of the apparatus
have no significant effect. It will be Interesting
to study the effect when B. subtilis is exposed
to a vacuum approaching that encountered in
outer space.—~——(Nature, 1962, 196, 106,

Carotenoids in Delonix regic (Gut Mohr)

Flower

The distribution of carotencids in petals and
anthers of different flowers has been studied
and reported by many investigators. But
qualitative and quentifative dats on the distri-
hution of carotenoids in different parts of the
same flower are not so easily available.
H. R, Cama and F. B, Jungalwala in an article
contributed to the HMiochemical Journal (1962,
85, 1) report the resulls of a detailed study of
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carotenoids in different parts of Delomix regia
flower.

The petals of D. regia contain 29 carotenoids.
The major pigments identified are: phytoene,
phytofluene, ,3-carotene, <vy-carotene, lycopene
rsomers, rubixanthin, lutein, zeaxanthin, and
several cepoxy carotenoids. The role of epoxy
carotenoids 1n petals is not Kknown. However,
they may be intermediates in the transfer of
oxvgen and formation of xanthophylis,

The sepals contain 18 carotenoids, the fila-
ments 20 carotenoids, and the anthers 10.

Certain carotenoids are present only in a
particular part of D. regie flower, e.g., pigment
X, Jd-carotene and rubixanthin ave only found
In petals, whereas a-carotene 1s confined f{o
sepals,

The highest concenirations of total carotenoids
are found in thc anthers. Of the total caro-
tenoids heve, 90% 1s zeaxanthin. The presence
of considerable amounts of specific carotenolds
in the anthers of D. regia suggests that
‘oxygenated’ carotenolids may have some role in
the reproduction of this plant.—(Biochem. J.
1962, 85, 1.)

A Simple Neutron Scurce

O. Reifenschweliler and K. Nienhuis of the
Philips Taboratories, Eindhoven, describe a
neutron source tube which is about the size of
an X-ray tube., and is operated in a similar
way. Supplied with a direct voltage of 125 kV,
this tube is capable ot generating neutrons with
an energy of 14 MeV. at rates exceeding 10
neutrons/scc. The neutrons arise out of a
nuclear reaction between tritium and deuterium :

AH4-=H L He 4 ,n+4 17-6 Mev,
The deuterons are produced in a Penhing ion
source and accelerated up to 125kV in a
single-stage accelerating system. They sirike
a target consisting of a luxm film of titanium
which has been evanorated on to a sllver base,
and which contains tritium. The tube is filled
with a deuterium-tritium mixture at a pressure
of about 10~ torr; consequently the target s
bombarded with tritium ions as well as deu-
terinm lons and In this way its charge of
tritium 1is kept at saturation more or less In-
definitely. The pressure inside the tube 1s adjust-
ed by means of a built-in replenisher contzining
a Jarge reserve of D-T mixture, The life of the
tube has been lested to exceed 1000 hours. The
vield of the tube can attain 10V neutrons/sec.
when it is pulse-operated (minimum duration
5 us). The article also indicates some typical
applications of this compact hneutron source.
—_[Philips Technical Review, 1961-82, 23 (11).]
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Mariner I1—the Venus Probe

The US spacecraft, Mariner II, was launche
on August 27, 1962 in the direction of Venus, to
make closest approach to the planet (but neot
land on it), and send back data about the planet's
atmosphere, etc. The weight of the spacecraft
was 447 lb., and it carried in its payload elec-
tronic instruments for six scientific experiments,
Four of these began operating on the fourth day
of the launch and sent back space data on solar
wind, magnetic fields, ¢osmic rays and icpniza-
tion. The other two “sensors’'—microwave and
infra-red radiometers~—were  scheduled to
2rerate on December 14, 1962 when Mariner Il
passed closest to Venus.

This was achieved when on December 14,
radio contact was again made with Mariner II
and coded reports were received for 42 minutes,
about both the light and dark sides of Venus.
Mariner II was then 335 million miles from the
carth  but had travelled 182 million miles

through space. It has now gone into orbit
round the sun,

Reversal of Magnetic Field in Superconducting
Thin Films

Experimental evidence for the theory that a
magnetic field reverses its direction on passing
through g superconducting thin film is
announced by the I.B.M. Research Laboratory
nof Zurich.

:n the experiment thin films were evaporated
on to the outside surface of a rotating glass
substrate to obtain long hollow cylindrical films.
These were then removed from the vacuum
system and cooled to the temperature of liguid
helium. They were then subjected to a magnetic
field ; the field which penefrated through the
films into the interior of the hollow cylinder
was detected by a pick-up coil placed inside
the superconducting cylinder. The reversal was
c¢hserved on a cathode-ray tube, which displayed
both the signals from Inside and outside the
cylinder. Below g certain temperature a clear
indication of a reversal in the direction of the
magnetic field was shown, as a phase change
between internal and exiernal signals,

These new data would be of great value in
the development of high capacity computer
informstion storage and ultrafast switching
sSpeeds.

Earth’s Convection Currents and Orogenic

Processes

According to F, A. Vening Meinesz the forces
and stresses working in the earth’s crust, which
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are parallel to the crust, are caused by the
drag exerted on the crust by convection currents
in the mantle. Such currents are caused by the
cooling of the earth at its suvface, which lowers
the temperature of the upper mantle layer.
This layer thus becomes denser and go the
mantle gets unstable, By some secondary
phenomencn a convection current is set in
motion and this current makes about a half
turn. The denser upper mantle layer is then
down, and the hotter, and therefore, lighter,
layer is up; the mantle stability is thus
restéred and the current stops, The crustal
movements, caused by the mantle currents, are
thus also brought to an end and the orogenic
period is completed. According to the geological
indications such hali-turn currents last 50-100
million years.

A long period of sgeveral hundreds of million
years ensues, during which the upper mantle
layer cools again and the lower layer is heated
up by the earth’s core. A new system of mantle
convection currents can again start and a new
orogenic period sets in.

In view of the time that iertiary orogenie
phenomena have already been going on, we can
probably conclude that at present we are living
in the second half of an orogenic period; the
half-iurn currents are no doubt still continuing.
This is cshown by the seismic activity.

By supposing this explanation of the orogenic
processes, we do hot assume that the whole
earth Jis cooling, but only that the earth is
losing heat by radiation at its surface. It
depends on the amount of heat produced in the
earth, e.g., by radicactive constituents, whether
the earth as a whole is heating or cooling.—
(Proc. Kon. Ded. Akad. V. Wetensch., 1962, 535,

327.)

Strength of Bone

The two major components in bone are the
ceramic comyponeat apatite, and the protein
component collagen, The mechanical properties
of bone are different from what one would
expect from the propetties of these components
as they are studied in bulk, Thus ceramic
materials are characteristically wvery much
stronger in comptression than in tension, The
compressive strength of porcelain, for example,
i abhout 100,0001b./sq. in., whereas the ‘iensile
strength is only about 6,500 1b./5q. in. Collagen
on the other hand, has low elastlicity, buf can,
in certain circumstances, have a very high tensile
strength, about, 80,0001b./sq. in. According to
J. D. Currey, in a letter to Nature, collagen and
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apatite form a two-phase combination in bone
to produce the mechanical properties shown by it

If 1s known that in two-phase imaterials such
as fibreglass, the increased strength iz attaines
because the minute cracks, known as Griffith
cracks, 1n the stiff fibres, which would normally
spread under the influence of tensile stresses
causing the whole structure to fail, run instead
into the flabby matrix which will not transmit
the crack but will merely deform.

The essential feature of bone from  the
mechanical point of view is that the apatite is
in the form of very small crystals, of the size
500 A X 40 A, embedded in a collagenous matrix,
and the Griffith cracks in the elastic apatite do
nol spread into bigger ones, but run out of the
apatite crystals into the collagen, which will
deform under their influence, without producing
rupture, Thus the combination gives bone =
high elasticity in tensile strength of about

15,000 1b./c. in. and a compression strengin of
23,0001b./5q. In.

This arrangement requires that the apatite
and the collagen should be bound fairly firmly
together. At the moment it is not certain what
forces are binding the two components. It is
rossiole that it may be simple hydrogen bonding
or though less likely, the small amount of muco-
polysaccharide in bone may be acting as a2
cement,

According to J. D, Currey, the superiority of
bone over most other skeletal materials is prob-
ably one of the main foundations of the suc-
cess of the vertebrates. Invertebrate skeletons
usually consist of large crystals of calcium
carbonate in which cracks can easily spread.—
(Nature, 1962, 183, 513.)
in Ger.

Propagation of Microwave Phonons

manium

Recent wark has shown that there is an
appreciable electronic contribution to the shear
elastic constant C,, in heavily doped n-type
germanium. The electronic contribution is of
the relaxalion type; it depends on the redistri-
bution of electron poptulation in the several
valleys of the germanium conduction bands
when the crysial is strained.

Thus one can anticipate that relaxation dis-
persion and absorption wilt be present if the
claglic constant is measured In an appropriate
frequency range. M. Pomerantz et al, report
large anelastic absorption associated with the
electropie redistribution st a frequency near

1018 gycles/eec.
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The miciowave phouons were generated and
detected by spin wave-phonon Iinteractions 1n
thin tilms of Ni-Fe alloy evaporated onto an
end of the germaniurn specimens. It is possible
Lo generate both longitudinal and {ransversc
phonons by this technique.

Two kinds of germanium specimens (single
crvstal bars 1/10 inch sgq. X '» inch) were studied,
one, “pure’, containing less than 1014 donors/
cmct and the other, ‘heavily doped”, containing
more than 10! arsenic donhors/cm.?

Phonon propagation was studied in
divections, pviz.. [110] and {100].
waves could be studied, three
specimens involving the elastic constants
R (G +C 20, Cy and Y2 (Cyy-Cyy)
respectively, and two in the [100] specimens
involving the elastic constants C,; and C_,.

The interesting feature of the results is that.,
although all ¢f the waves can be propagated in
pure germanium, only those waves whose elastic
constant does not contain C,, can be propagated
in heavily doped germanium. This is exactly the
prediction of the theory of the electronic con-
tribution to the elastic constants of germanium.
The waves whose elastic constant contains C,
destroy the degeneracy of the valleys and are
attenuated by the electronic relaxation absorp-
tion. There 1s no electronic effect associated
with the waves whose elastic constant does not
involve C, —[Phys. Rew Letters. 1862, 9 (7).]

two
Five types of
In the [110]

Chloroplast Ferredoxin—A New Step in Photo-
synthesis

In an articie contributed to Nature (1962,
195, 537) Prof. D. I. Arnon and Dr. K, Tagawa,
of the Universiy ¢of California, report the isola-
tion from spinach leaves of an iron-containing
protein, localized in chloroplasts, which plays
an Importiant role in the biological production
and consumption of hydrogen gas. It is found
to be the most electronegative electron carrier
(E,) = —432mV at pH 7-55; in cellular oxida-
Hion-reduction reactions. It is also the most reduc-
ing constituent which has been isolated so far
from photosynthetic apparatus of green plants or
photosynthetic bacteria, The properties and
pliotosynthetic action of the chloroplast iron
proteln are similar to those of ferredoxin, the
iron protein isolated earlier this year by
Mortenson et al. from soil bacteria of the genus
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Clostridium. and also oabtained 1n crystalline
form from C. pasteurianum by Arnon and
Tagawa in their present studies. Hence they
have called the spinach iron protein isolate
Chloroplast ferredoxin. Chloroplast ferredoxin
has been found to a large extent functionallx
interchangeable with the crystalline bacterial
feirecdloxin.  Its redox potential. as mentioned

ahove, is more eleectronegative than that of
Clostridiem ferredoxin (E, = — 417 mV at pH
7-95).

Chloroplast ferredoxin normally functions in
phctosynthesis as &n  electron carrier which
transtfers electrons released from chlorophyll by
light 1o pyridine nucleotide. which 1n turn
serves as the electron donor for the conversion
¢f carbon dioxide 1o carbohydrates. Under
speclal experimental conditions, which included
the addition of bacterial hydrogenase, the
chlorcplast ferredoxin was found to be capable
oi © (@) mediating, n the dark. a reduction of
pyridine nuclectide by a flavoprotein fraction
of chloroplasts with hydrogen gas as the donor ;
(by mediating, in ithe light. a production of
hydrogen gas by chloroplasts with ascorbate or
cystein as the electron donor ; and (¢) mediating,
in the dark. the production of hydrogen gas
with sodium dithionite as the electron donor.

Ferredoxins as electron carriers function jn
ccllaboration with enzymes. It may be that
this action is due to its wron atoms undergoing
reversible oxidation-reductions, It may be
mentioned that spinach ferredoxin shows a
relatively high iron content (0-815%) and a
ratio of ferredoxin to chlorophyll of 1: 400,

The particular role of ferredoxin iix photo-
synthesis, namely, that they are carriers that
transfer to appropriate enzyme systems the
most “‘reducing” electrons in cellular metabolism,
that 1s, electrons at a potential of — 420 mV, has
great significance. Such electrons come from
either hydrogen gas or ‘excited chlorophyll”.
Hence the importance of the investigations of
Arnon and Tagawa lies in their finding that
ferredoxin enables chloroplasts to take electrons
from hydrogen gas and transfer them to
pyridine nucleotide in the absence of light. In
other words, hydrogen can perform the function
of light 1n chloroplasts that are enriched in
ferredoxin.

812-62. Printed at The Bangalore Press, Bangalore City, by T. K. Balakrishnan, Superintendent,
and Published by 8. R. S. Sastry, for the Current Science Association, Bangalore.
All matertal intended tor publication and books for review should be addressed to the
Fditor, Current Sctence, Raman Research Institute, Bangalore-6.
Business correspondence, remittances, subscriptions, advertisements, exchange journals, etc..
should be addressed to the Manager, Current Science Association, Bangalore-6.
Subscription Rates : India : Rs. 12-00. Foreign : Rs. 16-00; £ 1-4-0: $ 4.00.



