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Science competitions
forstudents
Dr. Radhakrishnan Science Forum, Dr.
S.R. Foundation School, Tuibuang,
Churachandpur, Manipur organised
various science competitions and
activities for students during May
2008 to March 2009. Science Forum
organised quiz contest, essay writing
competition, slogan competition,
science model competition, talent

search
competition, national colour contest &
G.K. competition etc.,

examination, painting

Exhibition on Astronomy &
Nuclear power
Chinmaya Science Club of Saraswati
Vidya Mandir, Nalco Township,
Damanjodi, Koraput, Orissa organised
a science exhibition during National
Science Day 2009, where about 120
projects were displayed by the

-

gy R
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students. The exhibition was open for
the students as well as other persons
for three days. Special exhibits were
displayed on astronomy and nuclear
power to commemorate 2009 as
International Year of Astronomy and
Birth Centenary of Dr. Homi Jahangir
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The density of the Sun’s core is about
150 times that of water. This means that
one c.c. of this matter would weigh 150  Ftahiedd
grams, while one c.c. of water would ARG omamY
weigh one gram on the Earth. This
happens due to the high gravitational compression
of the Sun leading a to very high pres-sure, density
and temperature in the core.

The mass of the Sun is estimated to be
approximately 2 X 1030 kg, which works out to about
333000 times that of the Earth.

The visible surface of the Sun is called the
photosphere. It is this photosphere from which light
and other high energy particles are released by the
Sunin all directions. A thin shell of thick-ness about
2200 km between the photosphere and corona is
called the chromosphere. It is given this name
because many strong colourful emissions take place
at certain wavelengths from this region. The
choromosphere can be seen with the naked eye only
during a total solar eclipse for a very brief period
(only a few seconds) just before and after the totality.

Presented by B.K. Tyagi, Navneet Gupta
bktyagi@vigyanprasar.gov.in, ngupta@vigyanprasar.gov.in

The Sun rotates around itself once in about 25
days. Since it is not a solid body (it is gaseous), its
different parts rotate with different speeds. There
are times when the sunspots (cooler and hence darker
’]:"he Sun is the nearest star and the source of most of the areason the surface of the Sun) could be seen using a solar filter.

energy which we need and consume on the earth. By noting the shift of their positions on a day-to-day basis, one
can easily convince oneself that the Sun isin fact rotating about
its own axis. The Sunspots are described later in the article.

with a diameter of nearly 1.4 million km (radius 0.7 million v el it die S it bt sy7e, ol ot o e

km). Its angular diameter is eye-sight.

32" (32 minutes) or about b2 [ g1 N P N T presentinSun [§ 'The axis of rotation of th§ 81'm is
of arc. inclined to the plane of the ecliptic by

Itis a huge ball of gas. Due to very high temperature, there
is nomaterial in the Sun in the solid or liquid form. It is a fireball

i e el s, O Flement Percentage by mass about 83V, that is, is 1nchned to the
what is called the core, the — = =55 normal to the plape Of- the ecliptic by
temperature is about 15 million Y 'rogen (H) ' about7 as shown inFig 2.

Kelvin. On, its surface, it is ~ Helium (He) 27.57 The  principal  physical
about 6000° Kelvin. The Oxygen (O) 0.96 characteristics of the Sun are
temperature in Kelvin is summarized in Table L.

; : o Carbon (C) 0.31

obtained by adding 273° to the Wh .
) . at elementsis the Sun
temperature in degrees celsius. ~ Iron (Fe) 0.18 deof?
i : made OI¢
For example, if the = Njtrogen (N) 0.1 . .
temperature of boiling water ” ) The Sun contains mainly hydrogen,
is 100°C, it will be Silicon (Si) 0.07 some helium and a very small fraction
(1000+2730°) Kelvin = 3739K.) Magnesium (Mg) 0.06 of other chemical elements. The

. . All otherel contents of various elements in the
Salient Physical ST e Sun are shown in Table 2. Hydrogen
Features together Less than 0.22 and helium make up 98% of the mass
When the Sun’s disk is totally of the Sun, while all other elements

covered by the moon (as it happens during a total solar eclipse), make up only 2% of its mass. It may be of interest to note that
one can see a faint halo around the Sun, which you cannot see  the element Helium was discovered on the Sun during
otherwise. Thisis called the solar corona, or the solar atmosphere.  spectroscopic observations of the solar corona during the event
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of total solar eclipse in 1868 from the tobacco fields of Guntur in
Andhra Pradesh. It may be interesting to note that Helium was
discovered much later on the Earth, in the year 1895 to be precise!

What is the source of energy in the Sun?

How does the Sun or any other star produce such vast amounts of
energy? Itis believed that a star contains mainly hydrogen, some
helium and a small fraction of other chemical elements.
Incidentally, the composition of an average star is like that of the
Sun.

The large mass of the Sun results in a high pressure at the
centre due to the heavy weight of the overlying material, which

THE UNIVERSE
YOURS TO DISCOVER

+ +

into helium every second! This is the mechanism
responsible for the energy produced in the Sun, or
in any other star.

International Year of

Astronomy

Obviously, the stock of hydrogen in the Sunis
depleted every moment and helium (and possibly
other elements) are being formed. Surely, at some time or the
other hydrogen in the Sun will get exhausted. There will be no
more fusion and the Sun will stop supplying the energy it now
does. This would mark the death of the Sun (and also of the
Earth!). When the hydrogen supply is exhausted, it would swell,
become cooler and expand to become a red giant. The Sun will
probably grow to about 250 times its present size taking in

Table I: Principal physical characteristics of Sun
Characteristic Value

Mean distance from Earth

one astronomical unit (1.4960 + .0003) X 108 km

Radius (6.960 + .001) X 107 km

Mass (1.991 + .002) X 1033 g

Mean density (1.410 + .002) g/cm™

Surface gravity (2.738 + .003) X 10% cm/sec?
(28 X terrestrial gravity)

Total energy output (3.86 + .03) X 1033 erg/sec

Energy flux at surface (6.34 + .07) X 1010 erg/ecm?

(sec)

Effective surface temperature 57800 + 500 K

Stellar magnitude

(photovisual) -26.73 + .03
Absolute magnitude

(photovisual) +4.84 +.03
Inclination of axis of rotation ~ 79

to ecliptic

Period of rotation About 27 days. The Sun does not
rotate as a solid body: it exhibits
asystematic increase in period
from 25 days at the equator to

31daysat the poles.

Mercury, Venus and Earth in the proc-ess. Then it will get
small again, turning atoms of helium into heavier atoms,
releasing further energy. The Sun would grow so small that
finally all its matter will be packed into space not much
larger than the Earth, it would then be called a white dwartf.
With the passage of time, the white dwarf will stop shining
and finally become a dead black dwarf. It is believed that
the Sun has existed for about five billion years and will
continue to exist for another eight or nine billion years.

Sunspots and Magnetic Field

Observation of the Sun even with a telescope of moderate
size can show several dark spots on its surface. The number
of spots and their sizes vary from year to year. Fig. 3 shows
the Sun with a few sunspots.

Observations over a number of years have shown that
the growth of sunspots occurs in a periodic cycle of 11 years.
Thus, every eleven years, the sunspot activity would be at a
maximum. During the recent years, peaks in the Sunspot
activity were found during 1957, 1968, 1979, 1990. It is
believed that sunspots occur due to the extremely intense
magnetic field produced in the Sun. The region of the Sun
near a high magnetic field gets cooler and, therefore, appears
dark giving the appearance of a spot.

The Sun has electrically charged particles such as
electrons, protons and ions. In a magnetic field and at a high
temperature, these particles move along complex paths
forming interest-ing patterns. When this is coupled with
the eleven-year cycle of magnetic activity, one can see that
the solar corona will produce different views at different
times.

When the magnetic activity on the star is high, the

can be balanced only if the temperature in its central parts
becomes high. At such high temperatures (say about 15 X 100 0
K) hydrogen nuclei get converted into helium nuclei. Since such
anuclear reaction takes place at high temperatures, it is called a
thermonuclear reaction. In effect, four hydrogen nuclei get fused
to form a helium nucleus in this reaction-hence it is also called a
fusion reaction. This fusion reaction releases vast amounts of
energy. Itis asif several hydrogen bombs were ex-ploding inside
the Sun every second, converting 4.25 million tonnes of hydrogen

corona is symmetric (Fig.1A). However, when the magnetic
activity is low, the corona consists of streamers (Fig.1B). The
streamers appear due to the Sun’s magnetic field and extend far
into the inter-planetary space.

The nature of sunspots and magnetic field of the Sun are
not yet very well understood. The Sun’s surface is a place of
great dynamic activity. Radiation, which consists of light and
several particles, is produced throughout the interior of the
Sun. It travels from the interior to the surface. From the surface
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photo-sphere this radiation is spewed out into the space.

The surface of the Sun is not smooth like that of a sphere.
Fig.4 shows a prominence on
the surface of the Sun. A
prominence is a large eruption
of gas from some part of the
Sun. An abruptincreasein the
emission of light from a
Sunspot region is called a
flare. Fig.5 shows a two-
ribbon flare, so known due to
its appearance, in high
resolution.

Fig.6 is a photograph
taken by eclipsing the Sun’s
disk artifi-cially with a device
called the coronagraph. It
clearly shows solar prominences and flares. Promi-nences and flares
can sometimes be very colourful.

Observations of the Sun

The Sun cannot (and should not) be observed with naked eyes due
toits brilliance. Hence, different techniques have been developed
by physicists to learn about the various aspects of the Sun.

The first and simple instrument is, of course, a telescope.
College or uni-versity labs, science museums and planetaria often
have such telescopes. You can observe some features of the Sun
with these telescopes. However, you should never look at the
Sun through a telescope even if you get hold of a dark solar
filter lest you may damage your eyes. Focus your telescope on a
distant tree before you turn it towards the Sun. Hold a piece of
paper about half a metre away from the eyepience. You will see the
image of the Sun as an illuminated disk with Sunspots on it, (if
they are there!). For more accurate observations, however, we
require telescopes which are larger and fitted with specialized
accessories/instruments.

Apart from this, the Sun can be observed in infrared and
ultravi-olet radiation, as well as radio waves. There are special
instru-ments each of which is sensitive to a particular kind of
radia-tion.

Itis also possible to study various kinds of particles coming
from the Sun. By observing particles like electrons, protons,
neutrons and ions, it has been possible during the past few years to
know certain features about the interior of the Sun.

Observations of the Sun during a total solar eclipse have their
own importance. They give information on the solar emissions from
its atmosphere. That is why scientists from all parts of the world
flock, along with their instruments, to a suitable place from where
the total eclipse can be observed surely and easily.

Several manned and unmanned spacecrafts have also been used
to study the Sun. Observations from a spacecraft have the advantage
that radiation falling on it does not have to pass through the Earth’s

Image of Sun layers
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atmosphere. During the total solar eclipse of
October 24, 1995, MiG 25, Canberra and AN-
32 aircraft of the JYeease"
Indian Air Force

carried on board 2009
several scientific experiments
chasing the umbral shadow and
took pictures of solar corona. This
time also AN32 transport aircraft
and Miraj 2000 of Indian Air
Force carrying on board several
scientists to carry out their
scientific experiments and chase
the umbral shadow and take the
photographs. VPis coordinating
this endeavors.
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International Year of Astronomy 2009

ASTRONOMY PUZZILE7

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

@ Sampleanswer is shown in the puzzle.

@ Lastdate of receiving correct entries: September 15, 2009.

® Winners will get an Astronomy activity kit as a prize. Please
send your entries to:-

Astronomy Puzzle-7, VIPNET News, Vigyan Prasar,

A-50, Sector 62, Noida-201 307

THE UNIVERSE

YOURS TO DISCOVER

+ +

B

International Year of

Astronomy

=51 T2ei—40/Photo Quiz - 40

I/ Y|J|K/MB| T|L|Y G/D/ B|K|D|L|Y
U/EIRW|T|O|O|P|JIH/R|ITI|M|D|K|E
C|Y|J|KMB|IT|L|Y|G|D|B| K/ D|L|Y
A|lJ|I K MB|OIR|S|I|D|/B|K|D L|Y|N
AIR/IW|T|O|O|P|J K/IL|IBM|D K|E|C
M|J|K|T|T1|F|R|Y|GID|B| K|D|I|Y|R
B/ T LY GW|IT|[O|O|P|J|K|LIMM|A
T L|Y|G|ID KIMB T L|Y|G|D|D|K|D
O|P|J/K|/LI MB|IT/L|Y|G|D/ B K|D|L
T LY GID IT|{|O/A|R|T|E|S|B|M|D|K
K|Y|[J|P|R|L|[T|L|Y|G|D|B|[K|D|L|Y -
M|J K MR|T|L|Y G/ID B|K|/D|L|Y|S 2k Eﬁ &d 17
I/ R(W|/I|[1[A|[P|J|K|L|B|M|D|K|E|E Identify the picture?
M|J|KIMB|TILI|Y G|S|A|C|D|L|Y|S .
I YT e bl SAfaw fafer: 15 , 2009
KM B| T L|Y|G|D B K| D|L|Y|S D %W
D K MB| T/ L|Y|G|IDIB/K|D|E|S|E|S :C'QT_Q—{T EEIG] Iq\ﬂdldﬁ—aﬁ}i{{qvl{ CISERERIRRESIES El% BEIEIE
ol ST | 3TA ST 39 Il T Hof-
Clues feraere femr wRel - 40, fIsT WAR, T-50, deT 62, U
1. TheAst hinstitute set up by the Universi )
¢ AstronomyTescarch NSHULE setup by the Liniversity VIPNET Photo Quiz - 40, VIGYAN PRASAR, A-50, Sec.
Grant Commission. .
o 62, Noida
2. The research institution set up by the Department of
Space at Ahmedabad. Correct Answer of Photo Quiz 38
3. Theresearch institute founded by Sir C V Raman in 1948 . ) . o D
> ° y amd That was the picture of Radio heliograph at Gouribidnur, which is
at Bangaluru. T-shaned dv the Sun in Radio Wi It is
4. Research institute exclusive set up for the astronomy a _S, e}pe arra)f L Stl.l U e. un mn Radio Waves. It 1S 10T
studies at Bangaluru. obtaining two dimensional pictures of the outer solar corona
5. The research institute on observational sciences at .snnultaneousl.y at dlﬁerent'ﬁequen01€smme range 40-150 MHz
Nainital. is also functional here since 1997. The array is 1.38 km long
6. The organisation set up by the Govt of India for Space 0.45 km wide. It is jointly operated by Indian Institute of
Missions in India Astrophysics and Raman Research Institute Bangalore.
7. The Regearch institute working under the Department Name of the winner: Mehraj Ahmed, Kulgam, J&K
of Atomic Energy.
8. The TIFR’s research center working at Pune. If you want to know more about Vigyan Prasar, its publications
0. The research Institute under Department of Atomic & software, besides the next moves of VIPNET Science Clubs,
please write to us at the address given below:-
Energy at Allahabad.
Vi P
10. Theresearch center set up by the Department of Space at Al-%‘,a':nstir;stizrnal Aroa, Secior 62!
Ahmedabad Noida (U.P.) 201 307
11. The meteorological department set-up by the Govt. of Rege-Orlcs TEZTCSZ% _1B 1hoa‘gf o
Tndia. Phone - 0120 240 4430, 240 4435
) Fax - 0120 240 4437
Q Dr. Arvind C. Ranade Email . vipnet@vigyanprasar.gov.in
rac@vigyanprasar.gov.in Website : http://www.vigyanprasar.gov.in
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Astronomy Activity Corner

Observation on full moon days — why
we see only one side of the moon?
Aim:

Observation of Moon on every Full moon day.
Apparatus: Telescope, calendar, drawing paper, pen/pencil

Procedure: Do the following:

1. With the help of calendar, locate any approaching Full
moon day.

Note the date of observation.

Point the telescope towards Moon.

Observe the moon thoroughly.

Try to draw an image of Moon in the observational table.

NV RNV

Ifyou are good enough for taking the photographs through
the telescope then capture the photograph of Moon.

7. Follow the above procedure for next few Full moon days
and draw the image of Moon or take the photographs.

Sr. Full Moon Date Time of
No. Observation

Draw the Image of
Moon

Theory:

Astronomical objects revolve around its parent object e.g. Moon
revolve around Earth, Earth revolves around Sun, Sun revolves
around center of galaxy etc. While most of them rotate on its
axis. This holds true for Earth and Moon as well.

Earth rotates around its axis and takes 24 hours to complete
one rotation. The fact is true for Moon as well!i.e. Moon rotates
on its axis at same rate within 24 hours . Therefore, Moon
being a natural satellite revolve around the Earth, hence we
see only one side of the Moon all time from Earth. The only way
to see the other side of moon is to send a space probe that can fly
to other side of the moon.

Result:

Are the images/photographs same? If yes, why?

Ans:

What you understood from this experiment?

O Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in
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Answer of Astronomy

Puzzle - 5
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Total Solar
Eclipse

The solar eclipse which
will take place on Wednesday,
July 22, 2009, is the longest total
Solar Eclipse that will occur in this
century and no such eclipse will
occur till June 13, 2132,

The total duration of this
solar eclipse will be around 6
minutes. It would be visible
through North India,, Eastern
Nepal. northern  Bangladesh,
Bhutan, northern tip of Myanmar,
central China and pacific ocean
including Marshall Island and
Kiribati.

“Great! So you are watching total Solar
Eclipse? Listen! It is not on your back Turn
this side and see through this telescope”
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