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“The Sun was eclipsed; it was all gone. It was like ink
and without light. The stars were all visible (or:stars

were visible in the daytime).”... Hyaku Rensho
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Camp on Computer Education
Abdur Rafay Memorial Club of IT, Ara,
Bhojpur, Bihar organised a three day
camp on Information Technology during
January 27-29, 2009 at rural area of
Koilwar, Bihar. A large number of
students participated in the camp.
Students and teachers were trained on
various aspects of computer education, its
applications and job opportunities.

VIPNET Orientation Programme
in Tamil Nadu

The first and the last sensitization

programme for formation of VIPNET

Clubs in the state of Tamil Nadu was

organized at PSGR Krishnammal

College for women, Peelamede,
Coimbatore during Feb 19-20, 2009. The
programme was organized jointly with
Tamil Nadu S&T centre, Chennai.
During the workshop participants were
oriented for taking up activities by
forming science clubs in the school about
60 teachers representing various schools
attended the workshop. Each participate
was given resource materials in the form
of poster, CD and Kkits to start the
activities in the science club. The
department of education was also
included in the programme. During the
programme about 50 exhibits on Do-It-
Yourself were also displayed, explaining
scientific phenomenaand the principals.
In Tamil Nadu two such workshops have
already being organized in the past at
Chennai and Trichi.

Study Tour to Bhopal
Eureka Science Club, Delhi Public
School, Vijaipur, M.P. organised a study
tour to Bhopal. Objective of this tour was
to develop awareness on science &

THL v L i

Astronemy
environment among 20{]9
students. In January 3- 4,
2009 clubs members visited various Eco
& Science tourist spots of Bhopal like
Regional Science Centre, Rashtriya
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Manav Sangrahalaya, Van Vihar Safari
Park, Bharat Bhawan, Machhali Ghar
(Aquarium). Club also organised a
Science Fest 'Spectrum 2008' during
December 13, 2008 in celebration of
second anniversary of the club.

Learning Farm Tactics
Members of Kalpana Chawala Science
Club, Ram Shanti Vidya Mandir,
Pandhurna visited a farm to observe
agriculture activities and soil
degradation under their project. As per
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the report students were inspired through
the activities highlighted in VIPNET
News.

Yaga Camp

Members of Aryabhatta Science Club,
Sarawati Shishu Vidya Mandir, Sohela,
Bargarh, Orissa organised a Yoga Camp
on occasion of National Youth Day,
January 12, 2009. Special lecture on
"Coming genext and our aim" was also
organised in the camp.

gy fife g3

nkapoor@vigyanprasar.gov.in

Note: All VIPNET Clubs are advised to send
their reports monthly or quarterly, because it is
difficult for us to mentioned all your annual
activities in a single report. -Editor
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Path of Total Solar Ecllpse ( 22 July 2009)

Track of the Toiol Scior Ecipes
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The greatest solar eclipse of the 21st century is
justafew months away. On Wednesday, 22 July 2009,
a total eclipse of the sun will be visible from within a
narrow corridor, which traverses a third of the
Earth.This eclipse will cross India from West to East.
The wide path of totality passes over the states of
Gujarat, Maharashtra, Madhya Pradesh, Uttar
Pradesh, Bihar, Jharkhand, West Bengal, Assam,
Meghalaya, Arunachal Pradesh and through highly
populated regions of India. Millions of citizens will
be able to watch the eclipse occurring in the sky over
their cities, villages and landscapes. The eclipse will
start off on the west coast of India and travel north
east across the sub-continent passing over Varanasi
and Darjeeling lasting for a duration of 4 minutes,
then onward through Bhutan and Bangladesh till it
reaches China.
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ASTRONOMY PUZZLE3

® Answersofpuzzleare hidden in the box. The answers are either
vertical, horizontal, diagonal or in reverse order.

® Sampleanswer isshown in the puzzle.
@ Lastdate of receiving correct entries: May 15, 2009.

® Winnerswill getan Astronomy activity kit as a prize. Please
send your entries to:-

Astronomy Puzzle-3, VIPNET News, Vigyan Prasar,
A-50, Sector 62, Noida-201307
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Clues

1. Azodiacal constellation which has the symbol as a balance.
2. Aprominent zodiacal constellation seen in the southern sky
during the night sky of June to September

3. Azodiacal constellation known as Dhanu

4. A zodiacal constellation which has the Messier object M30
(globular cluster).

5. Azodiac known as Kumbha

6. Alastzodiacal constellation

7. Aconstellation known as Saptarishi.

8. The brightest star in the night sky.

9. AstarProcyon lies in the constellation.

10. Abrightest star in the constellation Lyra and also known by

Abhijeet.
11, Aconstellation known as Hansa in Indian mythology.

Q Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in
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Identify the picture of the famous Scientist's?

IR U HR b1 Sifaw fafSr: 15 98, 2009

G ERT MG fASIdrall ol REPR T [ TR & Tl
TS SIE | 394 S99 39 T IR Holi—
fagre fost weell — 36, fasia TR, T-50, HaeR 62, TS

VIPNET Photo Quiz - 36, VIGYAN PRASAR, A-50, Sec. 62, Noida

Correct Answer of Photo Quiz 34

This is Titan, the first known moon of Saturn, discovered in
1655 by the Dutch astronomer Christiaan Huygens. Titan is the
largest moon of Saturn and second largest moon of our solar
system. Titan is the sixth moon from Saturn. It has a diameter
roughly 50% larger than Earth’s moon. Titan is primarily
composed of water ice and rocky material. Its dense and opaque
atmosphere prevented understanding of Titan’s surface until
the arrival of the Cassini-Huygens mission in 2004. Titan has
liquid hydrocarbon lakes in Polar Regions. These are the only
large, stable bodies of surface liquid known to exist anywhere
other than Earth. The surface is geologically young; although
mountains and several possible volcanoes have been discovered.
It is relatively smooth and few impact craters have been
discovered. Titan is the only moon known to have a dense
atmosphere made up of largely nitrogen and its climate includes
methane and ethane clouds.

Name of the winner: Shehzad S. Hathi, Rajkot, Gujarat

If you want to know more about Vigyan Prasar, its publications & software,
besides the next moves of VIPNET Science Clubs, please write to us at
the address given below:-

Vigyan Prasar
A-50, Institutional Area, Sector 62,
Noida (U.P.) 201 307
Regd.Office : Technology Bhawan,
New Delhi -110 016
Phone 10120 240 4430, 240 4435
Fax 10120 240 4437
Email : vipnet@vigyanprasar.gov.in
Website . http://www.vigyanprasar.gov.in
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Astronomical Breakthroughs
of 20t Century

The Milky Way

Our Galaxy (the Milky Way) isa collection of about hundred billion
stars (10") mostly arranged in a disc like shape. Several stars are
much brighter than Sun, while many are fainter. Our Sun is just an
average star located at a centre of the galaxy (light year is the distance
covered by light ray in a one year). The Milky Way is not the only
galaxy in the Universe. Many of the fuzzy nebular blobs that Charles
Messier (1730-1817) charted in the mid-18" century are actually
distant star systems just like our own. The breakthrough achieved in
1923, when Edwin Hubble (1889-1953) used the 100 inch Hooker
reflector and discovered a Cepheid variable( an important type of
variable star which have short periods to form a few days to few
weeks and regular in their behavior and seen not only in our galaxy
but also in other external galaxies). Soon it was realized that the
Universe contained over 10" galaxies and not just the one. Thisis a
marvelous example of an astronomical breakthrough achieved in last
century.

The Universe is expanding

The American astronomer Edwin Hubble made the observations in
1925 and was the first to prove that the
universe is expanding. He proved that
there is a direct relationship between
the speeds of distant galaxies and their
distances from Earth. This is now
known as Hubble's Law. The Hubble
Space Telescope was named after him,
and the single number that describes
the rate of the cosmic expansion,
relating the apparent recession
velocities of external galaxies to their
distance, is called the Hubble Constant.
Thiswas the one of the major breakthroughs in the field of astronomy.

Edwin Hubble

The generation of stellar energy

In year 1900, astronomers realized that stars were old, well over a
billion years old, and that they were very luminous for much the
greater part of their life. But astronomers did not know how the huge
amounts of stellar energy were produced. The breakthrough was
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Presented by: Kapil Tripathi
kapil@vigyanprasar.gov.in

triggered by Albert Einstein’s 1905 paper on special relativity
and the introduction of mass-energy equivalence, this being
exemplified by the iconic equation
E =mc? Before that astrophysicists
like Sir Arthur Stanley Eddington
(1882-1944) had to show that
centre of a star was some what
extraordinary. He also realizes that
stars were gaseous throughout and
that stars owed their stability to the
balance between the force exerted
by gravity and the opposing
pressure exerted by gas and
radiation. This gave the better
understanding of stellar evolution.

Sir Arthur Stanley

There are only two common types of stars

Slightly before our understanding of how stellar energy was
gained came the realization that the vast majority of stars are
essentially of just two types, the so-called “dwarfs” and “giants”.
The year 1910 saw certain astronomers drawing up lists of stellar
luminosities and surface temperatures (as time went by these
lists were extended to include radii and masses). Hertzprung
(1911) and Hyades. Russell (1914) research shows that
commonest were the “dwarfs”. Less common were the “giants”.

We now understand the composition of the baryonic
matter in the Universe

In 1900, the general consensus
was that stars were made of
“Earth”. Since 1925
astronomers started to realize
that stars are predominantly
made of hydrogen and helium,
this clearly being a major
paradigm shift. Cecelia Payne
used the equations developed
by Meghnad Saha to convert
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spectroscopic line strengths into atomic number counts and
eventually stellar photospheric compositions. A second
important breakthrough in this field was the realization that
stars has following composition; metal rich Population | and
metal poor Population I1. This was discovered by Walter Baade
in 1943. In 1957 the work of Margaret Burbidge, Geoffrey
Burbidge, William Fowler and Fred Hoyle helped in explaining
how hydrogen helium mix produced just after the Big Bang,
and nuclear process that converts hydrogen into helium and
extends the sequence on to the production of carbonand oxygen,
silicon, sulphur, argon and calcium iron ect.

The Microwave Background Radiation

Itis one thing to suggest that the Universe started with a “big
bang”. Itis one thing to measure an expanding Universe, but it
is another to work out what made it expand. Robert Henry
Dicke et al. (1965) realized that a Big Bang would not only
accelerate matter away from a singularity but would also
produce extremely hot radiation that would cool as the Universe
expanded. If the Universe was 13,000,000,000 yr old it should
have a radius of 13,000,000,000 light years, and the radiation
should now have atemperature of only afew K. This corresponds
to an energy emission maximum at a wavelength of a millimetre
or so. Arno Penzias and Robert Wilson of Bell Telescope
Laboratories detected the background radiation in 1965 when
trying to eliminate static that was interfering with their
satellite communication system. This breakthrough
immediately converted cosmology to avibrantexciting subject.

Dark Matter

Dark Matter is hypothetical matter that is undetectable by its
emitted radiation, but whose presence can be inferred from
gravitational effects on visible matter. Dark matter is postulated
to explain the flat rotation curves of spiral galaxies and other
evidence of “missing mass”in
the universe. The first person
to provide evidence and infer
the existence of a
phenomenon that has come to
be called “dark matter” was
Swiss astrophysicist Fritz
Zwicky, of the California
Institute of Technology in
1933. He applied the virial
theorem to the Coma cluster
of galaxies and obtained
evidence of unseen mass.
Zwicky estimated the
cluster’s total mass based on the motions of galaxies near its
edge. When he compared this mass estimate to one based on
the number of galaxies and total brightness of the cluster, he
found that there was about 400 times more mass than expected.
The gravity of the visible galaxies in the cluster would be far
too small for such fast orbits, so something extra was required.
This is known as the “missing mass problem”. Based on these
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conclusions, Zwicky inferred that there must be some non-visible
form of matter which would provide enough of the mass and gravity
to hold the cluster together.

Exoplanetary systems

An extrasolar planet, or exoplanet, is a planet beyond the Solar
System, orbiting a star other than the Sun. As of March 20009,
342 exoplanets are listed in the Extrasolar Planets Encyclopaedia.
The vast majority have been detected through radial velocity
observations and other indirect methods rather than actual
imaging. Most announced exoplanets are massive gas giant planets
thought to resemble Jupiter, but this is a selection effect due to
limitations in detection technology. Projections based on recent
detections of much smaller worlds suggest that lightweight, rocky
planets will eventually be found to outnumber extrasolar gas
giants.

Extrasolar planets became a subject of scientific investigation
in the mid-19th century. Many astronomers supposed that such
planets existed, but they had no way of knowing how common they
were or how similar they might be to the planets of the Solar
System. The first confirmed radial velocity detection was made in
1995.

Solar neutrino problem

Inside the Sun nuclear fusion reaction takes place which converts
four hydrogen nuclei (protons) into helium, neutrinos (a
fundamental particle which has no mass and no electric charge)
and energy. The excess energy is released as gamma rays and as
kinetic energy of the particles, including the neutrinos— which
travel from the Sun’s core to Earth without any appreciable
absorption by the Sun’s outer layers.

As neutrino detectors
became sensitive enough
to measure the flow of
neutrinos from the sun, it
became clear that the
number detected was
lower than that predicted
by models of the solar
interior. In various
experiments, the number
of detected neutrinos was
between one third and one
half of the predicted
number. This came to be
known as the solar neutrino
problem.

Ray Davis (left) and John Bahcall

In the late 1960s, Ray Davis's and John N. Bahcall's was the
first to measure the flux of neutrinos from the sun and detect a
deficit based on Standard Solar Model and found neutrino has a
mass. For this achievement in year 2002 Nobel Prize in Physics
was given to above scientists.

Source: The Top ten Astronomical Breakthroughs of the 20 century by

David W. Hughesand Richard de Grijs, CAP journal, issuel/2007. [ |
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Astronomy Activity Cornner

What are Dakshinayanand Uttarayamn?

Aim: Understanding the Dakshinayan (Sun’s declination to
South) and Uttarayan
(Sun’s declination to North).

Tools: I meter stick, Calendar and Watch.

Procedure: To do the experiment follows the procedure

below.

1. Locate the plane surface from where you can see the Sun
without any obstacle.

2. With the help of magnetic compass mark the South-
North line on the ground and furthermore East-West
ling; crossing each other in an exact proportion. This
will make 4 quadrants as shown in figure below.

Direction at observation location & Shadow length

3. Fixmeter stick exactly at the intersection of these lines
i.e. at the origin (point O). Be sure that the stick is
exactly perpendicular to the plane surface. You can use
plumb line to see the exact verticalness of the stick.

4. Fixthe day time observation which is to be constant for
all the year.

5. Shadow of the stick will fall in any one of the quadrants
made earlier.

6. Markthe tip of the shadow as a point in the quadrant.

7. Mark such points for four dates in the year. For more
details look at the observation table.

Theory

Ayan means movement. Dakshinaya and Uttarayan indicate the
Sun’s movement to South and North respectively. The correct
definition is the sun’s declination to North or South.

Since the earth’s axis is tilted by 23 %% degree, the sun
appears more to the north for 6 months and to the south for
rest of the 6 months in a year. This is the reason that we
experience winter in the northern hemisphere and summer
in the southern hemisphere at the same time e.g. Australia is
cold and India is hot at same time.

THL smINRECSE
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Sun reaches its maximum to the south (South EDUQ
declination) on 21 December and to the north
(North declination) on 21 June. These are called Winter and
Summer Solstices respectively. These dates may vary with 1 or
12 days.

Observation Table

Time of Observation: 8:00 AM (You can fix up any day
time!)

5r. Drate ol Mark the dot for
Mo Observation stick™s shadow
| 21 March N
2 22 June W E
3 | 22 September
4 | 21 December | S

Result:

Draw the figure similar to what you observed at your observation
location.

O Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in
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What kind of light
goes around the earth?
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