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THIS IS GOING TO HURT
JUST A LITTLE BIT
- Ogden Nash

One thing | like less than most
things is sitting in a dentist's chair with my
mouth wide open,

And that | will never have to do it
again is a ‘hope that | am against hope
hopen.

Because some tortures are physical
and some are mental.

But the one that is both is dental.

It is hard to be self-possessed.

With your jaw digging into your
chest,

So hard to retain your calm.

When your fingernails are making
serious alterations in your life line or love
line or some other important line in your
palm;

So hard to give your usual effect of
cheery benignity.

When you know your position is one
of the two or three in life most lacking in
dignity.

And your mouth is like a section of
road that is being worked on,

And it is all cluttered up with stone
and concrete mixers and drills and steam
rollers and there isn't a nerve in your head
that you aren’t being irked on.

Oh, some people are unfortunate
enough to be strung up by thumbs,

And others, have things done to their
gums,
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And your teeth are supposed to be
being polished.

But you have reason to believe they
are being demolished.

And the circumstance that adds most
to your terror.

Is that it's all done with a mirror,

Because the dentist may be a bear,
or as the Romans used to say, only they
were referring to a feminine bear when they
said it, an ursa,

But all the same how can you be
sure when he takes his crowbar in one hand
and mirror in the other he won't get mixed
up, the way you do when you try to tie a
bow tie with the aid of a mirror, and forget
that left is right and vice versa ?

And then at last he says that will be
all; but it isn't because he then coats your
mouth from cellar to roof.

With something that | suspect is
generally used to put a shine on a horse's
hoof,

And you totter to your feet and think,
Well it's all over now and after all it was
only this once,

And he says come back in three
monce.

And this, O Fate, is | think the most

vicious circle that thou ever sentest,
‘ ~ That Man has to go continually to
the dentist to keep his teeth in good condi-
tion when the chief reason he wants his
teeth in good condition is so that he won't
have to go to the dentist.
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FULLERENES

Science Association Essay competition - 1st Prize

YOGESH MAHAJAN
T.YBSc.

iNTRODUCTION : _

" In December 1991 'The science
Journal,' highly respected by the science
community around the world, announced the
winner of its annual award of 'Molecule of
the Year'. This title is given to the scietific
development that is deemed to have
illusirated a perfect example of scientific
endeavour. The 1991 winner was a molecule
calted buckminster fullerene, or C_. The
discovery of buckminster fullerene led to the
discovery of a whole new family of carbon
dusters called ‘Fullerenes’. '

‘The discoveryof buckminster fullerene
unveiled a brand new field of chemistry.
Before this discovery carbon was thought to
exist in only two allotropic forms : diamond
and graphite. But in 1985, with the discovery
of buckminster fullerene, another member
was added to their list : fullerenes. The
peculiarity of the third allotrope is that it
involves a finite number of carbon atoms
that come close together to form closed
molecular structure. On the other hand
infinite number of carbon atoms are involved
in the formation of diamond and graphite.

The discovery of buckminster
fullerene is reminiscent of the proposal of
the ring structure of benzene by the German
chemist Friedrich Kekule, in 1865. His
proposal opened up a whole new area of
chemistry, 'aromatic chemistry', that led to
many of today's synthetic substances, from
dyes to drugs. Just as Kekule's revelation
led to the beginning of chemistry of ring
compounds, the discovery of fullerenes can
be said to herald the dawn of 'sphere'’
chemistry.

The discovery of fullerenes is one of

the many serenclipitrous discoveries in

science. The scientists H.Kroto, R. Smalley,
W . kratschmer, D. Huffman and their co-
workers discovered this fascinating allotrope
of carbon. Fullerenes were discovered by
them, accidently, while trying to simulate the
conditions in red giant stars or carbon stars

STRUCTURE :
Of the first two allotrpes of carbon,

~diamond has a network structure while

graphite has a layered structure. The third
allotrope of carbon, on the other hand has
a closed cage like structure. Due to the
network structure of diamond it has high
melting point and is very hard. In graphite
the layers or sheets are hexagonal nets of
carbon atoms and any two layers are held
together by weak Van der Waals forces.
These bands can be easily cleared which
accounts for the remarkable softness of the
crystals.

Unlike diamond and graphite, in
which infinite number of carbon atoms are
involved in their formation, fullerenes are
formed by finite number of carbon atoms.
Buckminster fullerene or C,, is the first
fullerene to be discovered. The structure of
C,, was predicted by H. Kroto and his co
workers. The structure was later confirmed.
The structure of C,, was predictated to be
a truncated icosahedron with 60 vertices, 32
faces of which 12 are pentagonal while 20
are hexagonal.

Theoretical calculations for the
proposed C,, structure revealed the
presence of four infrared active
fundamentals out of the 174 vibrational
modes. Further all the carbon atoms in G,

Hed Ru—-&/ s¢




are equivalent due to its symmetry.

The |.R. i.e. infrared spectrm of C_
shows four |.R. peaks consistent with those
calculated theoretically. The small or weak
features in the spectrum are due to C,.

BCNMR spectrum. The peak on the-

spectrum is due to the solvent, benzene.
Thus the structure of C,, was confirmed.

X-ray diffraction study showed the
inner diameter of C_ to be approximately 7
A°. Electron diffration analysis indicated the
presence of two distinct type of bonds in C
. those between hexagonal faces ( C,-C,
bond) and those at the junction of one
junction of one hexaganal and -one
pentagonal face ( C6 - C5 band ). The
approximate values of the bond lengths are
1.40 A® and 1.46 A?° respectively. Thus the
C, - C, band is a double band while C.- C,
band is a single band.

FULLERENE ZOO :

Fullerenes is the name given to the
family of closed carbon cages with 12
pentagons and N (greater than one)
hexagons in an sp2 network. The general
formula for fullerenes is C, + , where m
is the number of hexagonal faces while the
number of pentagonal faces always remain
the same i.e 12. The smallest possible
fullerene is C,, + , ,, i.e. C,,. Fullerenes
.form the homoiogous series stamng with C,,
as the smallest and each fullerene dlffers
from its neighbours by two carbon atoms.
Fullerenes thus encompass a large number
of molecules from C,,....,.C,,......Cy ...
and . on.

C,, was named Buckminster
fullerene in the honour of the American
architect Buckminster Fuller as his idea's
about the geodesic dome was instrumental
in arriving at a plausable structure. The
family is also named in his honour. Though
the name of C_, is a little long, it is not as
long as the IUPAC name. An other important
feature of C is that it is the smallest in the

family to have all its pentagons isolated
from each other.Hence is stable as per the
pentagon rule which states that the
fullerenes having any two pentagons
attached to each other are unstable. Further
the structure of C_ is similar to the modern
football and hence is also called ‘footballene’
or 'soccerballene’. It is many a times
referred to as 'bucky ball'.

Fullerenes namely, C,, C,,.,----efc.
which are smaller than C_, are referred to
as "Bucky-babies'. Thus indicated that they
are smaller than C,, i.e. 1.'Buckyball'.
Fullerenes having a large number of carbon
atoms like C,,, C.,------efc. are called giant
fullerenes. (flg 8)

Funnier names are also given to
some derivatives of fullerene - 60.The

. predicted completely hydrogenated product

of C,. C,, H,, is called 'Fuzzy ball', the
amylation adduct of C_, is 'Bunny ball' a
metal complex of C_ with platinum
{[{ C,H, ) P]2pt}) 6 C, is called
"Platinum - Burr Ball' The fully fluorinated
product, C_ F,, is called Teflan ball'.

Another interesting structure is the
'Russian Egg'

During the formation of fullerene a
hyperfullerene structure, “Russian egg', is
also expected to form. In this structure C_
is encapsulated by C,, which is
encapsulated by C,,, then by C,, and so
on to form a macroparticle whose
pentagons are in icosahedral alignment. This
idea is similar to that of “Russian doll' in
which one doll is kept inside a larger one.

- SOURCES :

Fullerenes can be obtained in a
number of ways, the principle ones are, the
pulsed nozzle/ laser vapourization technique
of Smalley and co-workers and the contact
arc method of Kratschmer and co - workers.
Several other interesting studies have shown
that laser vapourization of a wide variety of
carbonoceous material ( other than puse
carbon ) also yield fullerenes e.g. carbon
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.\films, polymers like polyimides,coal, polycyclic
aromatic compounds. Fullerenes have also
been detected in sooty flames obtained from
a simple laboratory spirit lamp using benzene
as fuel. Macroscopic samples of fullerenes
can be produced by the technique devised
by Kratschmer and co-workers.

The soot obtained by vapourization of -

graphite contains a variety of fullerenes. C,
and C, can be separated from the higher
fullerenes by dissolving the soot in benzene.
Thus a red coloured solution is obtained due
to dissolution of C, and C,. This solution
on sublimation gives tiny crystals C,, along
with those of C.. A part of the soot is
insoluble in benzene and it contains the
higher fullerenes.

Pure C,, or pure C, can be
obtained by column chromatography.

PROPERTIES :

The topic fullerenes is a very recent
one and research is still going on. Only C_
andC,, can be obtained in macroscopic
quantities, of which C_ is nearly 5 times as
abundant as C,. Other fullerenes have not
been obtained in sufficient quantities. So as
to facilitate further research, mainly properties
of C,, have been studied.

A very thin film deposition of C_on
glass slide appears mustard coloured. When
the film becomes thicker and thicker it
appears brown or black. C is soluble in
organic solvents especially aromatic
hydrocarbans. When dissolved in benzene it
gives a magenta coloured solution.

An interesting property of C_ is the
speed with which the molecules of C, rotate
in their crystal. C rotates about its own axis
with such an enormous speed that it
completes nearly a billion rotations in a
second. C_ in its crystalline form can
withstand very high pressures without
breaking. After removal of the pressure it
can regain it's original dimensions. The
crystal of C, can usually be compressed
upto 70% of its original size.

Photophysical properties of C_
Although entire features of
photophysics of C_ are now known, the
details of various parameters like
photostability are contradictory. Despite the
unusual sturcture and symmetry of this
molecule the photophysical studies so far do
not present special features of this
superomatic molecule. The most important
photophysical property of C . is that it

_catalyses the formation of singlet oxygen.

Thus there is a possibility that fullerenes
might be carcinogenic and the various
scientists working in this field have been
warned, not to inhale the dust during the
preparation of the soot,

PHYSICS OF C_, :

C,, in its pure form acts as an
insulator like diamond but unlike graphite
which is a conductor. But it can be made
to conduct eiectricity by doping it with
metals, usually alkali metals. The
compounds obtained by doping by alkali
metals, of the general formula A, C,,, are
all conductors at room temperature.

Superconductivity was first observed
in case of K, C_ below 20K and was the
first three dimensional superconductor to be
reported. Various three dimensional
superconductors like Rb, C,, ( Tc= 28k ),
Ca, C, ( Tc = 9K ), Ba, C (Tc = 7K ). Rb
Cs, C, ( Tc = 32,5 k ). etc. The highest
transition temperature observed so far is in
6, Rb/Tl doped C,, with a Tc of 45K.

Ferromagnetism has also been
reported for a compound of C_. C, TDAE
: TDAE is tetrakis ( diamethylamine)
ethylene is a 'metallic' organic ferromagnet
with a curie temperature ( T, = 1,1 K)
higher than any reported for other molecular
ferromagnets based strictly on first row
elements.

ENDOHEDRAL METALLOFULLERENES :
A fullerene with a metal atom ‘u'
within the cluster is called endohedral
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metallo fullerene, and is designated a ¢ @
Cx. The laser vapourization of graphite
impregnated with L_O,, lanthamium oxide,
leads to L, @ C_, Along with it L, @ C,,
L, @ C,, are also formed. Endohedral
metallofuilerenes of other metals namely Sc,
@C,S,@cCc,uvuecC,KaecC,and
C, @ C,, have also been reported.

REACTIONS OF C, .

C,, may be considered as a
polycyclic aromatic compound but is a better
oxidising agent than most polycyclic aromatic
compounds, reacts more readily with electron
rich reagents as opposed to polycyclic
aromatic compounds.

C, undergoes Birch reduction by

lithium and liquid ammonia in the presence

of t - butanol to give C,, H,. Different

halogenated products of C_, depending upon-

the halogen atom, are obtained. Fluorinated
products are mainly C,, F, and C, F,,
C,Fe is also reported. Chlorination products
are C,, (Br) n with n = 2 or 4 are obtained
on bromination. lodination reaction of C_ has
not been reported.

C,, undergoes Friedal Craft reaction
to give polyarene fullerene e.g. C,
undergoes Friedal Crafts reaction with
benzene gives C, (Ph),,. C,, undergoes ring
expansion or inflation when treated with
diphenyl diazomethane and gives C_, (ph),,
where the phenyl groups are attached to the
added carbon atom.

C,, reacts with transition metal

complexes in a very similar to that of

alkenes. The C, - C, double band of
C.lakes part in the banding. Different
transition metal complexes have been
reported such as :
(Ph,P), Pt (2 - Cy ) { (Ep), Pt), Cy
called platinum - Burr ball ; and C,, O, O,
(0), (4 - tertbutyl pyridine ), called Bunny
ball. '

Research has also been conducted
in the University of Poona. The physicists at
the depariment of physics have suceeded in

forming a free standing film of C_. C_
usually was deposited on glass slides. They
also were able to convert C  back to

‘amarphous graphite.

APPLICATIONS : o .

As stated earlier the topic is a
recent one. There are various proposed
applications of fullerenes. Research is going
on the proposed applications.

C, Fy fully fluorinated C_ or “teflon
ball' was proposed to be one of the world's
best lubricants. But research has shown that
C,, Fs reacts with water though slowly to
release HF, hydrofluoric acid which is very
corrosive. But still it can be used in
sattelited or hermetically sealed systems.
Another important use is in security seals in
arms control verification purposes.

C,, can withstand highpressures and
can be compressed upto 70 percent of their
original volume. Thus it can be used as a
shock absorber as after removal of the
pressure C,, molecules will return to their
original size. If C is compressed to less
than 70 percent of normal volume it
becomes harder than diamond. Due to this
property C,, can sustain high velocity impact
and thus can be used armour of vehicles
like tanks etc.

C,, can be converted back to
graphite by ion implantation alternate
conducting in sulating layers can be formed
which can be used in microelectronics.

Numerous possible applications are
there, namely, use of C. as a fuel in ion -
propuisiaon systems, in optical switches, as
a storage or filtering media, e.g. it can
separate H, from methane as hydrogen gas
can easily pass through. Bucky tubes or
Bucky fibres might be used in place of
carbon fibres.

Still many more applications are
there and nearly all are to be studied. Thus
fullerenes are a gold mine of new chemicals
and only time is needed before new and

exciting applications of these compounds are
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* “forthcoming. ..~

CONCLUSION : . -

It is still not clear "whether or not
fullerenes occur in the intersteliar dust. But
one thing is clear that while pursuing the

~ quest ot determine the compounds present
~ in the interstellar dust has serendipitously led
- to the discovery of a novel type of molecules
~ that may have some fascinating applications.
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PULSARS

Science Association essay competition, 2nd Prize

VISHWASHIL SATHE
T.Y.B.Sc.

An article in the 1968 issue of
"Nature" was so startling that it was
immediately picked up and put into print by
the daily press throughout the world. The
article made the sensetional announcement
that for the first time in the history of
mankind, radio signals had been picked up
from space. What was so startling about this
? Well, it was the fact that those signals
could conceivably be interpreted as a sign
that some other highly developed forms of
life besides us existed in the universe and
‘were probably trying to communicate with us.
Our days of proudly proclaiming ourselves to
be the sole inhabitants of this vast univerese
and thus by extension of considering it to be
our exclusive property seemed to be over.

But further observation showed that
these radio signals could not be coming
from another civilization Therefore it was
conciuded that these radio signals were an
entirely natural radio emission ‘from some
hitherto undiscovered objects in the univers.
At that time these objects were thought to
be Delta Cophei stars i.e. stars which
expand and. contract rhythmically giving rise
to a series of equally spaced pulses. Hence
they were given the name "pulsars”

The first pulsar ‘CP 1919', mentioned
above, was discovered in 1968 by a

research student, 'Jocelyn Bell' at the
Radio Astronomy Laboratory of the
Unjversity of Cambridge, England. It
appears as an object emitting pulses of
variable intensity but spaced at very regular
time intervals : the period of which,
incredibly precise : is 1 - 33730113 seconds.
The fact that the period can be quoted
accurately to 8 decimal places indicates the
extreme reguliarity of the pulses. .

At first, Bell and her supervisor
Anthony Klewish thought that they might
have made contact with an alien civilization
in the galaxy. Indeed at the seminar at
which they announced their discovery they
called the first four sources to be found
LGM 1-4 (LGM stands for Little Green

‘Men). In the end, however, they ruled out

the possibility that these pulses could have
originated in a planet -going around a star,
i.e. an advanced civilization of little green
men and came to the considerably less
romantic conclusion that these sources were
in fact rotating neutron stars that were
emitting pulses of radio waves because of
a complicated interaction between their
rriagnetic fields and the surrounding matter.
This was bad news for the writers of space
westerns.
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V\;hat is a Pli.llsar ?

At the time of the discovery of
pulsars, several theories were put forward to
account for their radio emission. Some of
these ideas include compact binary stars,

rotating neutron stars, white dwarfs etc. The -
reason why all these ideas revolved round

very dense stars is not difficult to see. iF it
is the characteristic density and G is the
- gravitational constant, then the time scale of
pulsation that emerges is of the order of
V1/GF. Setting this equai to '1" we get
F>107 times the density of water. These
densities are characteristic of white dwarfs
and the outer layers of neutron stars. The
choice of theories was, however, gradually
narrowed down and all of them now centre
on a rotating neutron star.

NEUTRON STARS :

A neutron star is the remnant of a
superndva explosion. It is composed almost
entirely of neutrons. It is an ultra dense star.
For about the same mass as that of the sun,
a neutron star has a much smaller radius -
only 15 kms and a fantastic density - a
billion tons per cubic centimentre. We know
that all the stars rotate - most of them
slowly. When a star collapses its rotation
increases rapidly; a neutron star can rotate
several times in a second.The gravitational
binding of a neutron star is strong enough
to hold it together even at such a rapid rate
of rotation. Equally all stars possess a weak
magnetic field similar to the Earth’s. As the
star collapses, the strength of the magnetic

field increases in proportion because it is -

concentrated over a smaller and smaller
area. Neutron stars have tremendously
strong magnetic fields of a millien, million
Tesla i.e. a million,million times that of the
Earth. Because of their small size, neutron
stars are almost impossible to detect
optically. But the above two properties are
very helpful in detecting the presence of
neutron stars in the form of pulsars. Pulsars
are characterised 'by the extreme regularity
and short period of their pulses, which sets
them apart from other astronomical objects.

MECHANISM OF EMISSION OF PULSES :

When the neutron star rotates, its
magnetic field moves along with it. On the
surface of the rotating magnetic neutron
star, the neutrons are converted into
electrons and protons and strong electrical
forces push the charged particles away from
the star. These particles fly into space along
the lines of the magnetic field. Since
charged particles cannot move at right
angles to the lines of the magnetic field,
they generally leave the neutron star at its
magnetic poles, and from there they fly
outward along the curved lines of the
magnetic field. The magnetic field does not
affect the total energy of the electric charge.
However it changes the direction of
motion of the charge and accelerates it. We
know that an accelerated electric charge
radiates electromagnetic waves. It is such a
particle moving at relativistic speeds i.e.
speeds near to the speed of light that emits
radio waves by the process of synchrotron
emission. These radio waves do not radiate
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out equally in all directions but are
concentrated strongly in the light direction of
the electrons and protons. As a result the
emission from the stars radiates outward in
conic areas. Since the magnetic field is

involved in the star's rotation, the two

emission cones aiso rotate, scanning the sky
like the beams of a light house. Here, it is
important to point out that the magnetic axis
of the pulsar is believed to be inclined at an
angle to the axis of rotation just like the
‘Earth's. An observer receives the emission
only when one of the two cones passes
over him. Thus the neutron star appears 1o
him to flare up in rhythm with its rotation.

At the two magnetic poles of a
rotating neutron star, the electrons fly
outward along the magnetic field-lines into
space with almost the speed of light. While
in the vicinity of the star they radiate in flight
direction. The photons emitted are wavy.
The radiation emitted by the neutron star
thus goes into space in the form of two
radiating cones which revolve along with the
rotation of he neutron star. An observer
receives radiation only if he is hit by one of
the two cones.
LIFETIME OF A PULSAR :

A pulsar sends out both light flashes
and radio pulses. As time goes on the
rhythm of the pulses slows down. With the

lengthening of the pulsing cycle, the pulsar's.

visible light diminishes. Later when its cycle
has grown to a few seconds or more, its
optical flashes disappear but it still makes its
present known by radio waves. That is why

the only pulsars we have been able to see
are two with very short cycles. On an
average it takes 10 million years for a
pulsar cycle to double in length.

The rotation of the pulsar tends to
slow down because of 'magnetic traking'.
The magnetic lines of force tend to be
pulled round by the rotating neutron star and
they resist being twisted too much. This is
the cause of the observed increase in
pulsar period. If the pulsar starts life as a
rapidly rotating object then it will cease to
exist as a pulsar when its rotation is
substantially lost. The overall ‘Life-time’ for
this to happen is determined by the
magnetic field in the pulsar, but it is in the
range of approximately 107 - 10% years for
viable models.

MICROSTRUCTURE OF PULSES :

When the puises from a typical
pulsar are analysed they show individuality
and Structure on the scale of approximately
10° seconds. The interesting feature that
arises from the analysis of several pulses is
the so-called characteristic 'pulse window".
This is obtained by adding together several
hundred pulse shapes. This average pulse
shape seams to be fixed for each pulsar
and may be considered as its signature.
Thus just as finger-prints are used to
identify criminals, so from a pulse-window it
would be possible to identify the pulsar
(provided, of course, the pulsar is a known
one with a previous record).

The microstructure in the puise tells
us minute details about the pulsar. A rule
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‘of thumb is that a pulse feature of time-scale

- 't' corresponds to a space feature of size 'it'
in the pulsar. A time scale of 10° s,
therefore corresponds to a size of 300
metres. The star - quakes lasting a third of
a nanosecond would tell us about surface
discontinuition of the order of 10 cms. That
such small-scale information is available
about the pulsar is a tribute to its highly
accurate and stable time - keeping.
(C = velocity of light)

DISTRIBUTION OF PULSARS :

| If we consider the number of
observed pulsars in the nearby region of our
Sun, say out to a distance of 1500 light
years, and use this number to estimate the
total number of pulsars in the galaxy, this
latter figure comes out to be as high as
2X10°. We do not expect to observe all
these pulsars, partly because we cannot see
the more distant ones and partly because
the pulsar radiation is beamed in a narrow
region of space.

If we plot the pulsars on a map of
the heavens, we find that, like the stars of
our galaxy, most of them are located in the
ribbon of the milky way. Their distribution in
space thus parallels to that of the stars; they
are found among them. Presumably then,
some of them have been travelling for
thousands of years before being received by
radio telescopes. Thfs means that the
pulsars are incredibly powerful considering
that we are still able to receive their signals,
despite the vast distances involved.

PULSARS AND SUPERNOVA :

The theory that pulsars are born out
of a supernova received observational
support when two pulsars were discovered
in the Crab and Vela nebula. The presence
of a pulsar in the Nebula also helps explain
another mysterious feature of this
remarkable object. The Crab Nebula is an
emitter of radio-waves, x-rays and gamma
-rays as well as cosmic rays and it has
been a problem to underestand what energy
machine keeps the ‘crab' going. The
supernova explosion observed in 1054
A.D.could hardly be expected to supply
power to generate the activity in the Crab
Nebula nine centuries later. The pulsar in
the Crap Nebula however, can supply power
for this activity from its vast store of
gravitational energy.

Nevertheless the link between
pulsars and supernova need not be
considered firmly established. Of the several
hundred pulsars so for discovered, only the
two mentioned above are directly seem to
be associated with supernova remnants. To
the empirical astronomer relying only on firm
astronomical evidence, the case is therefore
far from made. One has to argue that the
supernova exploded in an asymmetrical
fashion leading to a relative speed between

~ the pulsar and the ejected envelope, much

like the recoil suffered by a gun after firing
a bullet. This may explain why the pulsar is
not found within the supernova remnant.

PUZZLE OF GAMMA RAY EMISSION :
In addition to x-rays and light
flashes, pulsars also emit gamma radiation.
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Gamma rays are electro-magnetic waves of
extremely short wavelengths. Their emission
is highly énergetic; each gamma ray photon
contains a million times more energy than a
photon of visible light. The rhythm of the
gamma rays given off by a pulsar is the
same as the rhythm of the radio puises
given off. But the gamma rays do not
coincide with the radio puises ! No
explanation has yét been found for the
gamma’ ray phenomena of pulsars.

In an interview, some years after the
discovery of pulsars, Jocelyn Bell told of a
radio astronomer who before the discovery
of the first pulsar had been ob'serving a
place in the region of Orion that we now
know to possess a pulsar. The. needle of his

electronic apparatus oscillated rhythfnically.
He kicked it and the oscillations stopped.
That kick cost him dearly for in 1974
Anthony Idewish received the Nobel Prize
for the discovery and for the investigation of
pulsars by his group. That astronomer must
now be 'kicking' himéelf_for not having
investigated the matter further.

REFERENCES :
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BLACIC HOLES

ANUJA MULAY

Xl Science

The term BLACK HOLE is a very
recent idea. It was coined in 1969 by the
American scientist John Wheeler. Man
emminent scientists tike John Michell,
La%lace, Sir Arthur Eddington and chiefly
Subrahmanyam.

Chandrashekhar played a very
i(rjnportant role in the development of this
idea.

Robent Oppenheimer, an American
scientist who was involved in the Atom-Bomb
project su?gested the possibility of the
formation of a black hole.

The picture of Oppenheimer's work
that is now available is as follows :

The gravitational field of the star
changes the paths of light rays in space-time
from what they would have been the star
not been present. The light cones, which
indicate the Paths followed in space and time
by flashes of light emitted from their tips; are
bent slightly inward near the surface of the
star. This can be seen in the bending of
light from distant stars observed during an
eclipse of the sun. As the star contracts, the
gravitational field at its surface gets stronger
and the light cones get bent inward more.
This makes it more difficult for light from the
star to escape, and the light appears
dimmer and redder to an observer at a
distance. Eventually when the star has
shrunk to a certain critical radius, the
gravitational field at the surface becomes so
strong that the light can no longer escape.
According to the theory of relativity, nothing
can travel faster than light. Thus if light
cannot escape, neither can anything else;
everything is dragged back by the
gravitational field. So one has a set of
events, a region of space-time, from which
it is not possible to escape to reach a
distant observer. This region is what we now
call a black hole. lts boundary is called the
event horizon and it coincides with path of
light rays that just fail to escape from the
black hole. [t was believed that it black holes
were as varied as the objects that collapsed
to form them, it might be very difficult to

make any predictions about black holes in
general.

However, Werner Israel, a Canadian
scientist and Roy Kerr a NewZealander

proved separately that any rotating body that
collapsed to form a black hole, would
eventually settle down to a stationary state

described as the Kerr solution.

Matter falling into supermassive
black holes would provide the only source
of power great enough to explain the
enormous amounts of energy that these
objects are emitting. As the matter spirals
into the black hole, it would make the black
hole rotate in the same direction,
causing it to develcT>p a magnetic field rather
like that of earth. This magnetic field would
be so strong that it could focus these
particles into jets ejected outwards alon% the
axis of rotation of the black hole,
i.e. in the directions of its north
and south poles. Such jets are indeed
observed in a number of galaxis and
quasars.

There might aiso be low mass
vacuoles, (i.e. black holes with masses less
than the sun) which could only form if
matter was compressed to enormous
densities by very large external
pressures.Such conditions could occur in a
very high pressured big hydrogen bomb; the

hysicist John Wheeler one calculated that
if one took all the heavy water in all the
oceans of the world, one could build a
hydrogen bomb that would compress matter
ar the centre so much that a black hole
would be created.

Of course, if this is done, there
would be no one left to observe it.

We Indians have got a verK good
reason to be proud of Chandrashekhar, for
he was one of the building blocks in the
theory of the formation of black holes. He
was the one who determined the maximum
possible mass of a stable cold star, above
which it must collapse to a black hole which
is now well known as the Chandrashekhar
limit. So hats off to Chandrashekhar! M
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SEARCHING FOR LIFE IN SPACE

SIDDARTH JOSHI

XI Science

Throughout history, many people
have believed there is intelligent life on other
worlds in space. Until recently, some
~ scientists thought that the canals on * Mars"
first mapped in 1877 were the work of
intellegent beings. It was not until 1965,
when thé first photographs of Mars were
taken by space-craft, that they recognised
them to be the result of wishful thinking.
Mars is just another lifeless planet.

Astronomers today know that there
is no life in the rest of the Solar System,
but many think that if conditions were right
for advanced life to evolve on earth, the
same thing should have occured on millions
of other planets with similar conditions
throughout the universe.

How might we on earth make
contact with other beings who may live
somewhere in the vastness of space ? In
fact, several messages from Earth are now
on their way to any creatures who may be
“out there”. o _

In 1972 and 1973, the Americans
launched two space probes, "Pioneer 10"
and "Pioneer 11", which were programmed
to fly to Jupiter and Saturn, and take
photographs. They will continue their joumney
beyond the solar system, heading out
towards the stars. Each pioneer has a
“Visiting Card" from mankind fixed to its
side, in case it is found by an alien
civilisation,

The messages consist of gold
plaque, 6 x 9 inches ( 150 x 230mm ) in
size. Engraved on the plaque is a map
showing the location of the Solar system,

relative to nearby pulsars. (These are
natural radio beacons which future space
travellers could use as cosmic light houses.)
There is also a line drawing of the
spacecraft and of a man and a woman. The
man has his hand raised in greeting.

Five years later, the American
scientists launched two more spacecraft that
would eventually leave the Solar system -
"Woyager 1" and "Voyager 2. Instead of a
plague each craft carries a long playing
record, sounds on Earth, greetings in
dozens of languages and whale song. Some
of the tracks are pictures coded in sound
waves, showing images of the Earth which
range from a beautiful sunset to a super
market.

it is very unlikely that one of these

tiny spacecraft will ever be found in the
immensity of space. Even if it were, the
“visiting card" could be answered only by
unravelling the star maps and seeking out
the Earth. To establish such a conversation
with another civilisation, the only way of
communication is "Radio". Ordinary radio
waves travel freely in space and any
creature "out there" with a sensitive
receiving set could pick up radio and TV
programmes from Earth.
' On November 16, 1974,
astronomers sent the first deliberate radio
message from the Arecibo Radio
Observatory in Puerto Rico to a cluster of
stars called "MESSIER 13". This cluster
contains 300,000 stars so it is likely to have
many planets too. _ :

The message consists of a series of
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1‘679 radio pulses, rather like Morse Code.
If an alien arranged the signals in a
rectangle of 23 pulses by 73, a pattern
would emerge among the dots and dashes.
This pattern will reveal the chemicals of
which life is made, the shape and‘size of an
average human being, population of the
Earth and place of the Earth within the solar
system.

Unfortunately the odds are against
the reception of even a sophisticated
message like this. If there are intelligent
beings on MESSIER 13 with a sensitive
radio receiver, they would have it pointed
towards the Earth at that critical moment,
tunning it into exactly the right wavelength.

There is another problem. MESSIER
13 is so far away that 25,000 years will
pass before the message arrives there. If an
alien does pick it up and send an answer
the response will take as long to reach the
Earth. So we will have to wait 50,000 years
for a reply.

Rather than waiting, several
astronomers are already searching the sky
to see if any civilisation is sending
messages towards the Earth. Recently
scientists at NASA discovered two new
extra solar planets at a relatively close
range of 35 light years. These planets are
massive than Jupiter. Two radio telescopes
in U.S.A. spend every hour of the day
scanning the sky for messages.

The researchers of the Search for

~ Extra Terrestrial Intillegence ( SETI ) at the

Oak Ridge Observatory in Massachusetts
have built a device that can tune into 8
million different frequencies simultaneously.
Despite all these efforts no message has
been yet picked up but if they do succeed
in discovering another intelligent race in the
Universe, it will rate as one of the most
important events in the history of mankind.

Reference book :
HOW IS iT DONE ?
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THE EXPANDING UHNHIVERSE

VINAY KAKADE
Xl science

While watching stars and
constellations in the sky at night, a question
that arises in our mind is : 'Are the slars
and constellations in the sky steady ? The
answer is' No'. The stlars and constellations
are not steady. But in fact they are moving
away from us. _

To understand the concept of
expansion of universe, we must first know
the Doppler Effect, stated by Christian
Doppler in 1842. It states that whenever a
sound source and an observer are in
relative motion with respect to the medium
in which the sound waves propogate, the
frequency of sound observed is different
from the frequency of sound emitted by the
source. e.g. the roar of a racing car goes
on increasing as it approaches us and it
goes on decreasing when it is going away
from us.

Though we cannot measure the

velocity of distant stars accurately, we can
do so of the nearer star. For this the
velocity of a nearer star is resolved in two
components. One is in the direction of our
eyesight, which is known as' radial motion
‘and the other one is in the direction
pependicular to the direction of our eyesight
. which is known as 'proper motion.’

Qi
S, Star R
O Observes

In the figure : SP is the actual. velocity -of

a star. SQ represents radial motion and S
represents proper motion of a star.

Radial motion of a star can be of
two kinds : The star may be -approaching
us or it may be going away from us. When
a star is approaching us, because of
Doppler effect, the lines in the spectrum
shift towards blue, which is known.as blue
shift. When a star is going away from us,
the lines in its spectrum shift towards red,
which is known as red shift. Red shift is

" observed in case of many galaxies and so

we can conclude that the universe is
expanding. .
".The red shift (z) is given by the

»=20

| formula, z = S

Where > is the observed wavelength of the
spectral. line and 2o is its expected

~wavelength. :

In 1929, Edwin Hubble discovered

_that the size a galaxy's red shift is not

random but is directly proportional to the
distance of galaxy from us. i.e. if V is the
velocity of a galaxy and r is its distance
then, Var

ie. V = H x r where H is a constant

" known as Hubble's constant. Moreover,

r 1

vV H
1

. time = e time = -
_,_tlme.--\H ) |me-.V

1

- .". Age of universe =
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- From this formula we can calculate 2. Violent Phenomena in the Universe :
the age of universe. But the value of H is J.V.Narlikar.
not known accurately. When the value of H )

will be known to us accurately, we can find 3. A brief Htgtory of Time :

the age of universe. Stephen Hawking

References : ¥. Aol IW gaq (Eiesm) ¢

1. The Primeval Universe : J.V. Naralikar HgT 39
a
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DIARY - A MULTIFACETED BOOCK !

KALYANI SASTRY

Xl Science

Just imagine your friend giving you
a beautiful Diary while wishing you a Happy
New Year ! Oh ! The joy of receiving the
small token of love will be boundless. Yet,
what is that in a diary that fascinates any
one ?
A philospher would describe Life as
"a diary in which every man means to write
one story, and writes another", while the
Oxford Dictionary defines a diary as "a book
for recording daily events for his memory."
Yes, diaries are light houses erected on the
great sea of time.
This reminds of the famous novel of
R.K. Narayan, "The Dateless Diary" and
these Diaries which our great freedom
fighters like Lokmanya Tilak, Jawaharial
Nehru maintained during their imprisonment.
Diaries have been silent companions in the
past and promise men of all walks of life to
serve them in future.
The first page in an Army General's
Diary may be adorned by the following
words. ‘
"If | move forward
Then follow me
if 1 Turn back,
Then shoot me
If i die,
Then forget me !"

A corner of a teenager's Diary has

an extract of his current girl friends note to

him.

‘Deat John,

| hope you are not still angry. | want to

explain that | was really joking, when | told

you, | didn't mean what | said about

reconsidering my decision not to change my

mind. Please believe, | really mean this.
Love,
Grace."

Oh ! What a mess it was ! can anyone of

you make John understand what grace

meant ? _

But the diary of an executive will be
full of grace, giving details of his

Appointments, and Yes- A dentist's diary
may contain lines of appoitments of his
patients, like.

"26th Aug - 0930 hrs - extract 2nd
and 6th tooth of Mrs. James.

-10.45 hrs - Fill cavity of Mr. Tom."

"28th Aug. Purchase 125 bags of
cement for Mr. Richard", -

Hey ! This is_an entry in an
Architect's diary. .

A housewife on the.other hand,

finds a diary convenient to note down

recipes, her perchases, grocery, laundry and
the like.

An artist's diary will speak through
mind - boggling sketches. or thrilling
landscapes which will catch the onlookers
eyes. _
Thought provoking lines such as
g}ese are the treasures «of a young girl's

ia

“Life is like a Piano,

White keys are for joy,

Black keys are for sorrow,

But as you travel through Life,

Don't forget that Black keys,

too make music !!"

A diary proves its worth on an
accident site giving the identity of the person
and the nearest contact point, on
Telephone, It's really a friend in need as it
contains valuable information for timely
action like the Blood Group etc.

Oh ! Yes, The tiny tots at schools
are also trained to maintain a "Dairy". They
are to note down their homeworks and take
leave notes in it.

Thus the Diary habit is imbibed right
from the early ages and it has reached the
height of its use. This five lettered, common
noun has managed to hit the headlines of
the front page in Important Newspapers. Its
use has let the cat out of the bag. Oh ! The
Diary has reached its pinacle of importance

.......... The Jain Dairy !! . _
Shall we congratulate it on its
elevation 77 !! ]
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SACRIFICE

SANJAY PATIL
M.A. (English) PART-I

Sachin, discharged from hospital last Sun-
day. And it is Sunday again today, Early in
the morning, he woke up and had a bath
and after a little while around 9.30 a.m. a
servent came and gave a letter. He had got
the letter from the hospital, and it was given
by the eye doner to Sachin. And through
that letter Sachin would come to know the
name of the eye doner, who had given the
eye to Sachin.

Sachin opened the letter and read it.

And he shed tears from his eyes-nonstop -

he was unable to stop his tears and he

could only see the letter and a photograph

which he held in his hand. And at that time,
his wife came near him and spoke loudly,
abusing the woman in the photo, and cried
loudly. But Sachin was calm and quiet and
he only gave the letter to his wife. But she
could' not bear it, and cried even more
loudly. But Sachin said, 'Read i, you'll be
calm.and quiet®.

And his wite dared to read the let-
ter which had come from a lady to her hus-
band. On the letter there were some words
which said, "This is only for Sachin"

"Dear Sachin,

| wanted to write you a letter from
so many days, because you have a great
mis-understanding about me. ~hin,
don't mis-understand me. | have v ... for-

gotteli you. | miss you every moment in my
fife. But | didnot get a chance to meet you-
and speak about my condition. Anyway
Sachin, you are already angry with me, but
what | have to say you are more important,
please try to understand me.

About my marriage my father had
already fixed it with a rich young man; And
you know my father was a heart patient and
that's why | agreed with that decision. Sec-
ondly | did not have time to meet you and
speak, about my dilemma,. because the
marriage was to be performed in fifteen
day’'s time and it was imbossible to meet
you. '

After my marriage | came to know
that you were teirible depressed. But Sachin
this is not right. Only fove is not life. Some-
thing is more important in our life. { know
you'll also never forget me, throughout your
life. But Sachin | have. only our memories
and | live only on these sweet memories.

When we had met for the first time
in our college, and after that we chase each
other. And our friendship turned into our
whole life ‘affair’. Sachin, do you remember
about our meeting which was in the garden
during the Diwali Holidays?

Do you remember that you spoke;
What you demanded from me; What our
conversation was ? | think, you might have

rng:i x—R&/ ¢¥




forgotten. Anyway, | will give you some

clues, about my eyes.... OK. Sachin at that
meeting, you had demanded some thing

from me for the first time in my and your

life. You said, "Dear | like your eyes only,
please give me these eyes, because | can
see the world in your eyes. Your eyes are
. like the eyes of a firh............. * and so on.
You lectured about my eyes. And those
- words | have never forgotten; | can hear
these words echoing in my ears still.

i But Sachin, when | read in the news-
paper that you had an accident and you lost
your eyes in the accident | decided that {

would donate my eyes to you, because |

have no purpose left in my life.-

Sachin, perhaps, you don't know, but
my husband was a great smuggler' and
underworid kingpin. And that's why he went

into jail. My father- in -law sent me back to .

my fathers -house. But unfortunately my fa-
ther also died within a few days; and | was
on the streets. As father had already sold
his house to meet the expenses incurred in

my marriage.

| read news about my Sachin, Prof. Sachin
Despande. And | got the address of the
hospital where you were, | reached there.
And talked to the doctor about donating my
eyes. | signed the agreement on one con-
dition that, the Doctor would send this fet-

- ter and would reveal my name to you, only

after a minimum of eight days. And | have
given my eyes. Please Sachin, | hope you
will fulfill my ambition, of your becoming a
good professor with name and fame and
lead a prosperous life. Sachin, { am
satisfied because | fulfilled your demand,
only one demand, in my life. Sachin, please
don't try to find me. Perhaps, I'lf not be in
this world, when this letter is in your hand.
Don't try to find me....... -
Your's
Minakshi
When she finished the letter her tears too
were falling on the letter and both stared
hard at the photo, an immemorial photo in
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"MEMORIES OF AN OUTSTANDING
STUDENT

V. S. SATHE
T.Y. B.Sc

Friends, { have always been an
outstanding student. No, please don't
misunderstand me. What | mean to say
is that | was always standing outside
' the class - room. When it came to
attending lectures, | was regularly
irregular. On the rare occasions when |
bravely entered the class - room, the
lectures used to be given off. It was
almost as if there was a conspiracy to
prevent me from attending lectures. |
distinctly remember that one day | was
atlast successful in attending a lecture.
To celebrate this occasion | sat on the
first bench. The bell rang and the
lecturer entered the class. He turned
around, saw me and immediately
collapsed in his chair. We thought that
he was ili and so we gave him a glass
of water. We advised him not to exent
himself too much. Do you know what
his reaction was ? He became angry
and told us that it was the shock of
'seeing me in the class and that too on
the first bench which had caused him
to faint. So would | please refrain from
giving him such nasty surprises in
future.

| tell you, 'lt's a hard life." If we
students don't sit for lectures we are
scolded and if we do so the lecturers
start fainting. So, what is a poor boy
like me supposed to do ? Some of my
~ experiences of coliege life are.
If 1 can recall correctly the first

lecture in F.Y. and S.Y. invarably used
to be Mathematics. Now, from personal
experience, | can guarantee you that
there is nothing quite like Mathematics
to put you to sleep even if you have
just woken up. All those people around
the world who can't sleep at night
should start studying Mathematics after
dinner. | am sure that they will be
immediately cured of their insomnia.
According to my calculations ( | have
done a lot of research on this ) the
intensity of sleepiness varies inversely
as the square of the student’s interest
in Mathematics. In other words, as
interest tends to zero, sleepiness tends
to infinity.

Chemistry was a different ball -
game altogether. | like Chemistry very
much. This doesn't mean that |
understood Chemistry any better than |
did Mathematics. It's just that | liked
the concern which the Chemistry
teachers felt for our welfare. For our
exams they used to give us a Q.B. of
15 questions and then mark the seven
important ones. Can you find such
helpful teachers anywhere else ?
Honestly, the world would be a better
place if there were more kind- hearted
souls like them. | remember once, | had
just dozed off for a little while. This day
the lecturer decided -that enough was
enough. He tapped me on my shoulder
and politely inquired whether he had my
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permission to ask a simple question. |
loudly said that | had no objections,
provided he did not take too much of
my time. He asked me to give an
example of an organic molecule. To be
frank, in my sleepy state, | was in no
position to name any molecule, organic
or otherwise. Anybody else would have
said that he didn't know. But | was
made of a sterner stuff. | answered, "
Sir, Its .. ah
UM...ooo.e.. alpha - beta - gamma - poly
- hexa - amino - tolvidine." Needless to
say the lecturer was so impressed with
my genius at discovering a new
molecule, that he promptly threw me out

-----------------

of the class. There is no justice in this

world.

As far as Physics, the less said
the better. | rarely sat for these lectures,
but here is a gem that | have got for
you. The leamed teacher was trying to
explain something to us. His explanation
ran somewhat as follows. " Boys, this
will be that and that will be this. So, tell
me, what will be that when that will be
this 7" Now, are we supposed to
answer such a question ?

Statistics was usually the last

lecture. By the time we used to be

worn out. Qur power of concentration
used to be abysmally low. So we used
to pass our time discussing the
beautiful faces that we had seen during
the day. In the midle of this serious
discussion, the teachers used to
interfere by asking silly questions like.
"What is a hypergeometric distribution
?" etc.etc. lts but natural that the
probability of recieving an answer was
zero. It's just no use of trying to explain
Statistical Quality Control to a student
who is more interested in studying the
quality of the girl sitting at the other end
of the class - room. {t's not that we did-
not like statistics. In fact we loved’it. It
was just that our kind of statistics was
different from that of theims. Ours was
more concemed with the mean, mode
and median readings of the statistical
data concerning the weaker sex, in
other words their 'Vital Statistics'. 1 am
sad to say that the teachers never
appreciated our kind of statistics. Maybe
it was just a bit, too "Statistical'.

O
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VJCLIEN Il POLITICS

SMRUTI SHAH
T.Y.B.Com.

Politics.

Politics is like an intellectual game.

As it is said everything is fair in
love, war and politics. Because of its nature,
politics was supposed to be men's area.

So there was a popular statement

that women should remain away from
politics.
But in India this statement was proven to be
false when Mrs. Indira Gandhi became the
Prime Minister in the sixtees. There was a
confusion whether she would be able to be
truthful towards her duties and
responsibilities as a Prime Minister and then
the time witnessed her capabilities which
were at its full on all grounds.

Yes, a women had actively entred
poilitics at national level, which was not so
very active at the regional level. So to
encourage active participation of women in
participation of women in politics in 1994 Mr.
Sharad Pawar declared 30% reservation for
women at the four levels. --—---- viz Gram
Panchayat, Municipal Council,

Municipal Corporation and Zilla Parishad.

Yes, at last the reservation was
declared but
queries.

Why only 30% reservation to women
in India when they form nearly 50% of the
total population ?

A senior advocate from Vadgaon
Court gave a ‘'clarification that 30%
reservation and not 50% reservation to
women because the literacy rate of women
as compared to that men is very low in
India. But even then women have to be
represented for their up-lift mens from the
present condition and so they are given the
reservation.

Secondly, are women capable of
shouldering the responsibility ?

On this question there was common
opinion of Gents corporator and other
person that is a senior advocate, that is
women are more capable and truely they
have more capacity to work. They always
first study the problems, and then they try
to solve it by using available funds. A
woman knows very well what are the needs
of a woman as well as of a man. She is
very well acquainted with their problems too.
So she can represent women as well as
strive for solving problems of the male
society. ’

it's also said women are more duty
cautious. They have a friendly and family
attitude towards their work.

It can also be said that women are
less corrupt than men. The Hawala Scandal.
is the proof for that in which the guilty
women are only two.

In an election when a woman is
elected the women organisations of that

'~ area become active, as they know that

there is a hand above them ready to help
them. The Maval constiuency from which a
woman was elected as Member of
Legislative Assembly has witnessed the
above change.

Then comes the problem of intellect.

Yes, it is commonly said women are
stupid, but the fact is a man's intelligence
is at work only at his work place that is for
8 hours. But a woman's intelligence is at
work for nearly 14 to 16 hours, for if as a
career woman at work place and at
household chores and if a house - wife
whole day in the house hold chores which
is a very creative & hard work demanding
job.
j Now after this would you entertain
any doubts about

Women in Politics 1?! m)
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Science Association:

The year witnessed full of activities of Science Association.
Inauguration : By Dr. Godse D.R. Professor, Physical Chemistry, University of
Pune.
“Talk on : 'Linus Pauling : Physics, Chemistry & Biology'.
Essay Contest : Prizes Name of the Students
) Yogesh Mahajan (T.Y.B.Sc. (Chem)
1) Vishwasheel Sathe (T.Y.B.Sc.(Maths)
i) Abhijeet Kulkami (T.Y.B.Sc (Chem)
The essays were examined by Dr. Dilip Joag (Physics Dept, Univ. Of
Pune.), Dr.Anil Gore (Stats Dept, Univ. if Pune) and Dr. P.D. Kulkami and
Mrs. A.A.Satbhai.

Intercollegiate Competitions

i) Our college team consisting of the following students won the Ist prize in
the Abasaheb Garware college Golden Jubilee Quiz Competition.
Satyasheel Sathe, Prakashan, Vishal Singh, Rohit Chudhari.

2) Yogesh Mahajan and Mandar Sardeshpande grabbed the Ist Prize in Chem-

Quiz organised by IIT, Mumbai.

Science Exbition : On 23rd and 24th February a full fledged exhibition was
organised by the Science Association in which all the ten science departments
took active participation.

Exhibits, Models, Charts and experiments were prepared by enthusiatistic students
Professor Prof. M.G. Takwale, Dean of Science fauculty inaugurated the exhibi-
tion, under the theme, 'India can do it.'

The following students won the prizes in the respective subjects.

Botany : | : Rahul Mungikar and his team., |l: Rahul Bahulikar & Kirti Rao
Mathematics : | : Medha Murade., Il : Sujata Vaishmpayan.

Statistics : I: Medha More & Rohini Dagare, Il : Manisha Hivarekar & team.
Physics | Atul Wagh & team., Il) Ajit Pitlelu & Makarand Kulkami

Psychology : |I: Manisha Joshi, Varsha Kulkarni., 1l : Manjula Gaikwad & team.
Geography :1) Ojaswita Bahirta,& Rajashri Gataget and team. Il) Hemlata Badgujar,
Vinita Gulati and others.
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Electronics : I) A.S. Pathak., Il) Ajay Katre

Zoology : 1) Manisha Sahasrabuddhe., Manisha Jadhav & others, Il) Kalpana
Dekhane, Manjula Babu and others.

Computer Science : |} Pinkal Shah and Parth Shah, ll) Steven Disouja and

Amit Bharge.

Chemistry : 1) Jatinder Sohal and Shyamal Kade Il) Yogesh Mahajan and others.

The Prizes were given by Mrs. Jaya Panwalkar, Chief Research officer,
CWPRS, Pune. Prof. Reva Savkar of Northern Virgina Community College, Arindale
USA. vizited the exhibition and delivered and interesting talk on 'Science as a
way of knowing.' Distingiuished scientists, industrialists and laymen visited the ex-
hibition with great appreciation.

Alongwith the Science Exhibition, two other major functions were organised
by the Dept. of Electronic Science and the Department of Computer Science.

Simppex - 96 was held by the Electronic Science department with a view
to streng\then the interface between the academic and industrial commities.For
the inter collegiate project Competition over thirty entries were received

The Prize winning students are
l) H.P. Bhide and S.G. Balkrishnan. I} P.V. Kadam., lll} M.V. Shivtare.

A Science Quiz was organised in collaboration with ISA International, U.S.A.
The prize winners were |) Anita Deshpande :Modem College, 11) Prasad Jambotkar.
A.G. College, Ill) Cleophas Braganze : Fergusson College.

Teacher industry meet and student industry meet were another two pro-
grams Organised by The Dept of Electronic Science which concrete offer from
the industries to take up joint projects with college students and to form a place-
ment cell to organise campus interviews.

Compshow. : 96 a Exhibition / Competition of Software program was organised
by Computer Science department on 23rd and 24th February 1996 as a part of
Science Exhibition. On this occasion, various seminars and live demonstration were
delivered by academics as well as industry. A live demonstration on Intemet was
held by OCTON India. A seminar on Window's was given by NIIT group, another
seminar was given by Technosys on Hardware Assembly. Various competitions
undertaken were as follows.

1) Intercollegiate Software competition in three categories viz. a) Undergraduate.
b) Post Graduate. ¢} Engineeting. 2) College Level Poster competition.

3) College level Quiz competition.
V.R. Prayak

Chairperson
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Comnerce Association

Committee Members Prof A. Kamble Prof. J. Gujar, Prof. V. Ch:tnls Prof. S.
Gosavi.

. The activities of Commerce Association were inaugurated at the hands of
Prof. Sharad Joshi Director - M.B.A. Programmer- Pune University. and he deliv-
ered a lecture on ' Careers in Commerce..

-An Elocution Competition was organised for the students the topics were:
I) Enron Project 2) Vegiterianism. In addition a Press Advertisement Competition
was organised. The participants were required to prepare their own without copy-
ing any present advertisement and without using any stickers.

The students were encouraged to participate in 'Hand-written Magazine
Competition* with, following subjects : 1) Television., 2) Careers in Commerce and
Management, 3) Common Civil Code, 4) Computers in todays world.

In all fifteen Magazines were prepared.

In joint venture with Science Association.'Intemet Demonstration' was ar-
ranged for commerce students.

Our students participated in siofla syt RSk organised by Prof. M.Mitra
and Prof. N. Bokil. ' |
' . Annual Prize Distribution of Commerce Assoc:atlon was amranged at the
hands of Mr. Rajan Shrikhande - M.B.A. Pratibha Advertising.

The activities arranged for Junior College students were : 1) A Iecture by Smt.
Rekha Joshi on the subject 'C.A. as a career .
2) S.Y.J.C. students organised a display of ‘documents relating to subject 'Sec-

retarial Practice.'
Prof. Sanjivanee Rahane

Chair-person.
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Deparltment of Botany

In this academic year, lecturers in our department fnade following achievements.

Research Projects :
* ‘In Vitro Clonal Multiplication of endangered variety 'Lal Velchi' of Banana'
by Zunjarrao, R.S.- Financial Assistance by UGC.
¢ Dr. T. D. Nikam and Dr. Mrs. K. R. Gandhe participated in the review meeting for the
DST funded research project entitled, 'Use of banana rhizome as cattle feed' at Guwahati,
Assam. ‘

Reaserch Papers Published |
¢ Dr T. D. Nikam presented a research paper entitled, 'In Vitro Propagation” of niger
(Guizotia abyssinica Cass) C. V. Sahydri from the callus' at National Seminar on Biotech-
nology for rural and industrial development organised by centre Biotechnology, Gulberga
University. | ]
® The research paper entitled, ‘Seasonal variations in aquatic fungi of Mula, Mutha riv-
ers' by Dr. R. V. Gandhe, Dr. K. R. Gandhe, and M. J Desale has been accepted in the
International Botanical conference held at Lucknow.
¢ The research paper entitied, 'Effect of various macronutrient composition on in vitro
growth of "strawberry' by Dr. R. S. Zunjarrao and Mrs. S. S. Joshi, has:been accepted
and presented the same at Second National Symposium on Biotechhology, Anna _Univer-
sity Madras. -
® The research paper entitled, 'Effect of some physiological parameters on Annacardium
occidentéle by Dr. R. S. Zunjarrao and Dr. A. K. Pande has been accepted and presented

the same at Second National Symbiosium on Biotechnology, Anna University Madras.
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Department of Physics

The department has introduced weekly test programme for T.Y.B.Sc. since last year.
Usefulness of these tests was reflected in the result of T.Y. B.Sc. (Physics) declared in
June 1995. It was 85% out of 32 students appeared at the examinations. 13 passed with
distinction and 8 with first class. 7 students took part in the inter collegiate lecture
competition held by IPA (Pune chaptee) and Tushar Shethaji and Nikhil Butala won the
consolation Prizes. For this valuable guidance was given by Prof. S. Y. Vaishampayan.

Prof. (Mrs.) V.A. Abhyankar and Prof. A.V. Deshpande participated in the syllabus
review workshop held in N. Wadia college, Pune. Prof. S. N. Bhide participated_ in the
workshop on "Solar Eclipse” held in wadia college, Pune. Prof. A.S. Kulkarni visited the
Industrial Exhibition at Germany, France and England during and September 95.

'The Department had organised physics Exhibition as a part of Science Day
" Celebration. The Laser demonstration was highly appreciated by the students and visitors.
Prof. Wagh, Prof. (Mrs.) Abyankar and Prof. Deshpande accompanied our students from
S.Y. and T.Y. classes during their visit to the University Department of Physics and {UCAA,
Pune on Science Day. ) o i ,

Prof. Mrs. Abhyankar and Prof. Deshpande have actively participated in the activety for
integrated development of undergraduate education initiated by Pune University, Physics
Department. _

Prof. Ghaisas and Prof. Deshpande, Prof. Vaishmpayan wrote books on Practical
Physics std. XII and Text book of physics respecti\_rely.Prof. J.B. Dashputre has been
appointed as the Supervisor, Junior College from this year. Prof. Deshpande and Prof,
Vaishampayan have accepted the life membership of the Progressive Education Society,
Pune. Prof. Vaishampayan has been appointed as Professor-In-Charge of Modern Center

for Qareer Guidance, Pune - 5. V.V. Utturkar
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e Modem High School, Pune 5.

e Girls' High School, Pune 5.

e Prathamik Vidya Mandir, Pune 5.

e Shishu Vidya Mandir, Pune 5.

e Montessorie Teachers' Training Course, Pune 5.

e S. S. D. Hostel, Pune 5.

e Girls' Hostel, Pune 5.

e English Medium School, Pre-Primary, Pune 5.

e English Medium School, Primary, Pune 5.

e Modern College of Arts, Science & Commerce, Pune 5.
e Modemn Centre For Career Guidance, Pune 5.

e Modern High School, Pune 16.

e Shishu Vidya Mandir, Pune 18,

e Prathamik Vidya Mandir, Pune 16.

e N..§. L - K G. School, Pune 8.

e N. C. L. - Primary School, Pune 8.

e N. C. L. - Secondary Schoo!, Pune 8.

e Modern High School, Pune 44.

e Shishu Vidya Mandir, Nigadi, Pune 44.

e Prathamik Vidya Mandir, Nigadi, Pune 44.

e I. M. C. D. Nigadi, Pune 44. ,
e Modern College of Arts, Science & Commerce, Pune 16,

e WIE Badmintom Complex, Pune 5.
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