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INTRODUCTION

Astronemy, the "Science of the Stars", is
concerned with the physical universe. This scimde
deals with planets and their satellites {meluding
the earth and mecn, vith cemets snd meteers, vwith
the sun, the stars are slusters of stars, vwith
the interstellsr gas and dust, with the system of
the Milky Way and the sther galaxies that lie
beyond the Milky Vay.

| The splendour of the starlit sky has alvways
faseinated msn smd will gentinue to do so. But
his joy will increase immensely if he acquires
seme scientific knowledge sbout the heavenly
bodies? ’

Space resesrch has progressed at sn astou-
nding pace during the last tvo decades and the
new knowledge gained about the cosmos has helped
nankind te see its probflem in a nev light,

Today, spece techmolegy is effectively
employed in cemmmication, metecrelogy, resources
survey and many other aress. In fact, the scope
of space applications has become so wide that
laymen often find it difficult ts esmprehend.




Cosmology has at last resched the positien
foreshadowed many years age by VWilliam Blakes

To see a vorld in a grain of smnd,
And a heaven in a wild flower,

Hold infimity in the palm of your hand,
And etemity in sn howr,

Recently, astroncwy has acquired a new
selentific interest through establishing its
position as sn integrel part of the general body
of science. The verious sciences ¢an no lenger
be treated as distinet; seientific discovery
advences along a contimsus fremt which extends
w broken from Comeds, meteors, with phatogreph
electrons of fractien of s millfionth of a millionth
of an ineh in dismeter to rebulse vhose dlameters
are measured in handreds of thoussnds of millions
¢f millions of siles. A gain of astremomical
knevledge may add to our knowledge of physics and
chenistry.

In this dissertatisn sn stteapt has been ndde
to present some elementary informatisn abeut the
strusture of the universe snd its inhabitans,
the galaries, the mabulae, the stars end the
planets, cemats, meteors vith photographs.
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ANCIENT ASTRONOMY

Astronomy, rightly called the "Gueen of all
Sciences™ has been a subjeet that has attracted
the attention of mankind from prehistoric times
and it 1is not easy ¢t fix the dete vhem the solar
and lunar motions smeng the stars and the motions
of the planets first attrasted the attention of
the inhabitants of the Earth.

According to Sir Williem Jones, the Hindus,
the Romans, the Greeks, the Egyptains and Chinese
all had g common home in Central Asia and spoke
the same language:. The had common ideas of
cosnds even before settling in differemt parts
of the werld,

The cycle of Goy«ra is another important
peint in vhich the eastern countries arerelated.
This coabination of a perisd of 5 years from
the the vedas and the peried of 12 yesrs, of the
£idhest planet Jupiter. This Jupiter's cycle
is follewed in Seuth India,




Just as the Hindus of the sneiemt time the
Greek alss were of the opintom that the sarth
was flat and {8 was centre at the Universe. The
ancient Greek astronsay founded on these basis,
Pythegoras (570 - 504 BC) regarded the universe
as a sphere rotating abeut an axismssing through
the centre of earth which remained at rest.

MODERN ASTRONOMY ) |

Dr,Vikram Sera Bei of the Indisn Space Research
Organisation (ISRO) did the pioneer werk in the
field of spate Exploration in Indie. The Indisn
satellite Aryabhata ves lemched an April 19, 1975
at 13,00 hours I.5.%, by a Soviet Intercosmes
rosket from a commsdrome is U,S.S.R. seme where
near the Baikamur sres in Centrsl Asis.

' The main data collecting earth stations are
st Sriharikota, sn island off coastal Andhrs at
a distance of 100 KM, north of Madrss, at Bears
Leke near Masesw and the French tracking station
in Koureu in Fremch Guimns.
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The u‘_tcllito is tracked at Sriharikefs with
on Australisn end duilt Yagli Antemna. The satallite
{s fitted with very sophisticated instruments. There
are about 1800 selar cells, They supply 60 to 65
watts of powers. The satellite censumes absut hS
watts pewer,

Though Arysbhatta and Bhaskera vers fabricated
in India, the roekets that flumg them into space
were Soviet and the laumehing eperstions teck place
fron Soviet lmmehing pads.

in Indisn satellite cslled Rohini Setellite 1
(R8~1) was lsunched by an indigencus fwur stege
rodket SLV=3 ot 8® 3® 4% Ist en 18th July 1980
from the lamching pad at Srihariketa.

ASTRONOMICAL INSTRUMENTS

DE DONDI'S C30CK: 50 imches high, is seen here
in s replica made for the Smithsonimm Institutiom
in Washingten, The upper dials traece, frea the
1eft, movements,of Mars, the mm end Vemuss the
wmaaunaﬁamm.umm.nt
16 years en the original.
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Siderial Clegks The siderial cleck or the astrone
mical cloek is a high precision clock imdicating
the sidereal time at a given Mmatmhstn‘t.

2m diali The mm dlal is a simple instrument
used by ancient Hindus and Greeks t» reckon the
apparent solar time.

The Zenith Secter’ This is a simple instrument used
to measure the meiidian Zemith distance of a body.

Ibe Hellemateri Dolland’s heliometer is used to
neasure the angular distance between two bodies
and the angular dismeters of the sun and meon.

* Zhe Sex kamii Nedley's Sextent is a small instru-
aent used to measure the engular distanes detween
o objeets, the altitude of a star or the angular
dismeter of the £ sun and meon.

Exinciriai The ray of light from the star 8,
falls on the index mirrer I and gets reflested

in the directisn 0B snd is incident on the silvered
pertisn of the herizon ghn.\ If then gets reflected
in the directism CT so that the image of S, is

been with S, in the directisn TC prodused.



John Kepiers (1571 ~ 1630) vu'm-hdh the krutc-t
of all Gernan Astromomers. He jeined Tycho Erake
in 1000 and sucoveded him as the Imperiel Mathe-
satician. He stundied for himself all the careful
abservatisns of Tyche for nearly twe decades before
he formulated his famous tinree lavs of planetary
motion.

1) Bvery planent deseribes s elliptic srhit around
the sun, the mm being situated at a foous,

11) The motien every vhere in the srhit of a
planet is such that the radius vecter jeining
the sun snd the planet deseribes equal areas in
equel intervales of time.

uz)mm}unmmmwmt.m
propertional to the cubes of thefir mesm distsnces
froa the sun.

g.ué: (1564 ~ 1642) The great Italisn Astrono-
mer was a contemperary of kepler. He verified mmd
proved by drepping twe bedies of much different
weight frem the lesrning tower ef Plas, that all
bodies fall threwgh the same distamee in the same
tine.



2ir Isass Bewton: (1642 « 1727 AD) was the Chief
arehitest of Modern Astrenomy snd the Plomeer of
Dyasmics and Caleulus.

Newton's theery of universal gravitational is
"every particle of matter in the universe attracts
every other particle with the force that varies
directly as the product of their masses and
inversely as the square of the distance Detwemm |
mi

Halleyt (1656 - 1742 A.D.) was the first to discover
a periodie comet. He proved that eomets also move In
elliptic ordits reumd the mm,
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S0LAR SYSTEM
A1l five platets came inte deing * - Manu Smiriti

IHE S0;

*The Sm divides the day and night en the Earth" -
Manu Sairisi

The Swmn, the eentral figure of the solar system
is sn enormous ball of hot glowing gas and it shines
by its own light. It is white in eolouwr with intensity
of about 50,000 candle power per square emntilmstre
of sun's surface. Its dismeter is about 865,000 miles.
The sun is about one lskh times as large as the earth
ad %tn mass is abeut 330,000 times the mass of the
esrth. The mesn distance of the mm from the earth
is sbeut 93 million miles.

Scientists have divided the atmosphere sf the
sun into 3 layers. Imer most of all fs the photesphere.
Outside of this, sgain, is the chremosphere. Then,
sut side of all, that extends mamy milifmas of miles
into space, is the corena.

MERCURY;

Nearest of all to ‘thi sun snd ssallest of the nine
planets is Mercury, Its dismeter is 3,100 miles. The
aass of Mereury is ealy 1/20 part of the Eerth's mass.
Mercury is only 36 million miles frem the sm,
sompared with 93 aillien from the Earthi Bt 1s clesed,
planet to the sun. It moves fester in its urbit, too,

1o
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and takes only 88 days to make a revelution arowmnd
the sun, Its orbit is less eirecular than the orbdit
of any other planet except plute and is mere inclined.

Mercury is might but hard to see. We glimpse
it only in the west after sunget or in the sast before
dgm, Mercury weuld probdably look very much like the
Moen .

IRMUEL ’ |

Venus e¢an very sasily he seen as extremely
brillisnt object, alse Just after mm sst or Just
before davn, The dismeter of venus is enly 300 miles,
Jess than is that of the Barth, Its mass are only
absut 80 persent of Earth's.Venus's yeer is 225 of
owr days. Venus is 67,200,000 miles from the sun.
It is never seen for longer than four hours after
sunset nor the seme length of time before mmrise.

BMRIH;

Ve live on the Earth, one of the nime planets
that go around the sm. The Earth is third in dis-
tance from the sun snd fifth in size. It hes a mode-
rately dense atmesphere, and ususlly about half its
surface is covered with clouds, About 3 quaters of
the Esrth's surface is covered by eceans. This is
wnique for no other plenet with a large smount of

1}
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oxygen in its atmosphere. Both features make the
Earth the only planet on which ve could live without
special breathing apparatus and vater supply. The
Earth's diameter at the poles is 7,900 miles, while
at the emator it is 7,926 miles. The Barth's mass
is abeut 6,000 million, millien, millien tems. The
force of gravity gives objects veight snd pulls
then towards the centre of the Barth. Beceme of

the flattering at the poles than at the oqnawv.
The Barth twrn en its own sxis from west to east.
This the Sun, Meon Flanets, snd stars seem to rise
in the east and set in the west.  The mest prominent
heavenly body is the Sun. When the mm is above the
horizon, we call the time day, the time whem the sun
is bclfw the horizon is vhat we call night.,

The. Barth's revolution around the mm seems
slover, singce it takes a whole year. The path that
the Eerth follows aroxmd the Sun is called 1ts orbdit.

The fourth planet sway from the Sun is Mars. The
average distance of Mars from the am is about one
and a half times that of the Rarth 141,500,000 miles.
Mar's year, however, is nearly twice as leng as ours
although its day is only a little mere than half that
of the Earth. Mars has two moens. The names of the .
moons sre Deimss snd Phobous. Mars is fairly 100! planet.



The planets are not only cold, selid bodies that
travel in ordits around the Sun, There are slse
" many smaller bodies called astereids. The orbits of
asteroids are mot around as those planets, and not
as close to the same plane, Most of them completely
Detveen the orbits sf Mars and Jupiter, where there
would otherwise be a gap in the selar system.

Asteroids are much smaller than plenets. The
largest of them, ‘eeras, pallas, Vesta and Jumo,

are from 100 to 440 miles in diameter, but the fainter

astroids are much smaller, All are bare rock, with
no atmospheres. The large astreids are round, but
many of the smaller oves ere irregular in shape
and sail threugh space, turning end over end,

JUEITER:

" The fifth planet sway from thc. “, is the first
of'th giant planets: Jupiter is larger than all

6f the other planets put together snd its mass is
more than twvice the combined mass of all the rest.
Jupiter gets srowmd the Sun in 11-86 of our years,
travelling at the rate of about 8 miles a second

to make the trip schedule, Jupiter's orbit is
sufficiently elliptical so that there is a difference

13
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of n,ear'ly 40 million miles detween lfn maximm and
aininmue distance from the Sun. Jupiber has twelve
moems, but enly four of there are lerge @bugh to
be seen by any means except the great telescopes.
The two largest are esach very nearly the size of
Mercaury and third is about as large as our own
Moon. They vwere discovered by Galfleo in 1610
and are called the Galilean satellfites.

SATURN:

Beyond Jupiter lies the next giant plamet and
the sixth eut from the Sun. That is, saturn, second
mly in size to Jupiter, It is 72,000 miles in
diameter, but, for all its size, it is enly ninety
five times as heavy as the Esrth, Saturn moves at
the fairly leisurely pace ¢f 6 miles per second to
complete its journey srownd the Sun in about 293
years. Saturn generates plenty of centrifugal forece
by rotating at the rate of one complete turn 10}
hours, Saturn has nine other moons spart from the
ring system and all these extra moons are outside
- the rings,

Satwrn is enclosed by a system of three concen~
tric circular rings lying roughly in the place of
its equator. These rings which are less than 75
miles thick lsok solid but when exsmined with a spe-
etroscope this was found to be illusion., They are
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somposed of thousands of meteorites, moons,
of irem and stone of all size moving in sireular
formation round the planets.

The sun shines en the swarm of these little
balls and meke them bright, During half the
period of its revelution ene side of the ring is
visible to us sad during the other half the other
side is visible, '

URANVSL

The seventh planet away from the Sun is Uranus.
Ursmus {8 a pale green object., Its diameter is
30,900 miles, and although its size is forty-seven
times that of the Earth, The mars is only about
fifteen tises that of the Earth. Uranus has a short
perisd rotation on its own aris, too tn which it also
resenbles the other gient plamets. Its day is Just
wder 11 hours, It has five moons whose dismeters
reange from abesut 400 ulqi to 1,000 miles. " |

BRPIVNE: |

Neptwne is the eighth plenet in distance from
the San, Its averge niles '0'} 30 times the Earth's
distance. The planet takes 165 years to eirole
this large orbit. Neptune is the third lergest
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planet, although it is only slightly more maasive,
then Uranus, which it resembles in many ways. Neptune's
dismeter is 28,000 miles, or nearly four times the
dismeter of the Earth, Being so far from the Sum,
Neptune is very chld, Neptume has two satellites.

Lo
Fluto is probably about the size of the Earth

and about 0.8 thy. It has no m. No gases
or water vapor has yet beemt discevered upon it,
and since it is more than 33 billien miles frem the
sun its temprature there in the awful depths of
space must be close to absolute zere. It makes
1ts vay around the Sun in nearly 248 ¢f owr years.

Every month the Moon goes through all its phases

" as it moves around the earth, At new moon it is

fnvisidle, then it is successively cresent, half-
meon, gibbous, end fully then it is gibbous, half-
moen, eresent, snd new again. |

As the phases chsnge, the moon rhses mnd sets
nearly an hour later sach day. A few days after
new moon, we first glimpse the cresemt meon in the
‘ tiut jJust after sunset, and it sets vex"y quicklyl
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By the time it reaches first quarter, the Moom
sets at mid night, At full moon it rises and is
in the sky all night, setting at dewm. The last
quarter Moen rises st mid night, vhile the cresent
of the old Moon cam de seen in the east fer only,

& little while defore dawn.

Eclipses are two kinds, lunar sad solar,

A lunar eclipse is caused by the meen's entering
into the shawdow oone cast by the earth snd theredy
getting 1ts dise either partielly or totally obscured,
Lunar eclipses ocecur only on full moen days that is
when the moon is in eppesition with the sm.,

A solar eclipse is caused by the moods inter
position between the mm and the eerth, the moon
hiding either a portion or the whole of the sun's
disc as seen from the earth. Solar eclipses ocowr

enly on new moon days, {e when moen is in conjunction

with the sun.

A11 the places in the hemisphere of the earth
turned towards the smm experience the lunar eclipse
when it occurs. But for a solar eclipse to be visible
at a place it must within the spherical cap where
the direct commin tengents to the mm and meon meet

9
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the earth. Therefore at a place the ogcurence of
a lunar eglipse is more frequent than the securence
of a solar eclipse.

As the lunar ordit is at an angle 5* 8' to the
ecliptic plane; on certain full moon and new moon
days the meon mey pass on without even touching the
eone formed by the direct commen targents of the sun
and esrths Therefore all full moons and new moons
do not give eclipse.

The linear dismeter of the meon is 2160 miles
and that of the section of the shadow is 5866 miles.
That is the dismeter of the section of the shadow
where the moon enters is about three times the diameter
of the moon. Therefore an anmular eclipse of the moon
is impossible.

The zome of the celestien sphere extending to a
wldth of sbout 8* on either side of the ecliptic is
celled the Zodiae. This is divided into 12 equal
parts each of length 30°, called the signs of the
zodise. Each sign contains a constellation and it
is named after the imeginery figure it resembles,
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HALLEY'S COMET:

This famous comet, the first kmown periedic
comet, is named in honeur of Bimend Halley, who
predicted its return. Halley calculated as a
 parabela, the orbit of the bright cemet of 1682 and
noted its close resemblance to the orbits that he
had similarly calculated for sarlier comets of 1531
and 1607 from records of their places in the sky.
Cencluding that they were sppesrences of the same
comet, which must therefore he moving in an ellipse,
Helley predicted that it would return again in 1758,
The comet was sighted that year aceording te predic-
tion, it returned again in 1835 and 1910, Halley's
comet is the only censpicuous comet having a peried
less than 100 years. The revelutien 1s retrograde.

Twenty-eight observed returns of this comet have
Been recorded, as far back as 240 B.C. It was Halley's
gomet that appearsd in 1066, at the time of the Normen
conquest of England, The ;su's.aa has varied neerly
5 years meanvwhile, because of disturbing effects of
planets; the aversge interval betwesm perihelion
passages is 77 years. The comet has now passed its
aphelion beyond the orbit of Neptune. It returmed to
perihelion in 1986. We had the fortune to see the
comet recently with our naked eyes an April 16th
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. The infall of a meteorite created- this
[ Itis ubbut 4200 feet wide and 600 feet deep. Whether a larg
" material remans intact is controversial.

“great crater in the desert of Arizona, USA
e mass of the original
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Every san gets sn epportunity to see once in his 1life's
spen.

¥
It you watch on a clear, dark night, we will some

times see a point of light shoot across the sky, as if
8 star had left its place. Such a bedy is often called
o shosting ster or a falling star, but it is not a
tr at all. Astronemers call there bodies meterors.

he stars are far away, but meteors are often very
eilpu to us,

Some meteors come at random, snd we can ‘gmeraily
sees one of these every 5 or 10 minutes. Others travel
in groups snd ocour in greater ngs called shovers. |
Meteors of @ showers ooeur at & partieular time of &
year. Ordinary msteors burn up’ completely in their
first flash. Occasionally a lerger bedy enters the
Earth's simosphere, shining brightly and lighting up
the whole country side for a few moments, Such an
wnusually bright meteor is called a fire ball. The
very largest meteoric bodies mansge to reach the
Earth's surface vithout burning up cempletely, and
they are then called meteorities.

A meteorite strikes the Earth with great forece,
snd the large enes make big araters. Many larger cmaters
{dentified in various parts of the woerld measure meny

miles acrossa.

2




THE MILKY WAY'S TRUE NATURE is revealed in this remarkable obscured hub of the Miltky Way and the central parts
photograph taken in the Southern Hemisphere with red-sensi- “'—;arou'r'ld it show up as those of a typical galaxy in ¢
tive emulsion. Since red light penetrates gas, the normally gew.The three dark bars are braces supporting thekl‘"
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MILEY WAY:

The mn and other stars around us from only a
tiny part of the large star systam called the Milky
ways This band of stars around the sky is actually
an edge view of the galaxy in which we live. Most
stars of the Milky way, including the mm, are
scattered through a large flat disc which is cemposed
of gas, dust and stars. Not all the stars of the
Milky way belong to the disc or the spiral arms}
some are thinly spread through a large region called
the halo. |

The differeat parts of the Milky way are inha-~
bited by stars of different types. The youmgers
stars live in the spiral arms, for gas and dust. As
these stars become older they diffuse sut of the
spiral arms and spread through the whole disec, which
oongists of middle eged and 0ld stars. In the hale
are ¢ld stars omly, for there are no dust clouds.

SALAXY:

The stars are all arowmd us. Thef :ystu»'éf
stars that we live in does have a limited size, even
though it is very large. Such a system is called a
galaxy, snd our own galaxy is called the Milky way.
The Milky way is a type of galaxy called a spiral.
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IN THE WHIRLPOOL GALAXY, AS DRAWN IN 1850 BY LORD ROSSE THROUGH HIS 72-INCH TELESCOPE, SPIRAL SHAPE WAS FIRST DETECTED
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KDROP OF HOT GAS GLOWING WITH ENERGY FROM NEARBY STARS

HORSEHEAD NEBULA, A CLOUD OF COOL DUST, REARS ITSELF AGAINST A BAC




Mother Rtype of galaxy is called selliptical. Eelll-
ptlcal galaxies have very little interstellar material
and contain only old stars. All galaxies ome in motion.
Many rotate abeut their own aris, and the stars move
back snd ferth, But each galaxy is slse moving along
as the vhole ususlly st a speed of 50 te 100 miles

a md. | |

NERULARL |

Bven in the most powerful telessepe, a star looks
no bigger tham sharp point of light. But here ere
there smong the stars we find haxy bright patches.
The astremcmers vhe first observed these called the
nelnilae. mmmwm are part of our own Milky
way. Some are irregular in shape and are called
diffuse nebulae. Ve ssmetimes find derk spot in the
Milky way, where there are memy faver stars than in
sarroundings regions called dark nedulae, these are
caused by dense clouds of dust hide the light of the
stars beyond.

30
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STARSL
*Twinkle Twinkle 1little star,
How I wender what ysu are,
Up above the werld so sky,
Like a dismond in the sky."

"As sphenes of light® « Brahma Sutrs
January 198% « Fedbruary 198%

The major consellations Orien, Tawrus, Gemini,
Aurige, Perseus, Cassiocpeia, Andromeda and Canis
Major. The nemes of the prominent stars are shown
in small letters, and those of the econstellations
in block capitals. |

Meroury will be seen in the Morning Sky for the
first three weeks on January and then 1t will remain
lost in the morning dusk, Venus, en the other hand,
will appear as the most brilliant objeet in the
evening sky and should be visible for at least three
hours after the sunset, It will become the Mrightest
by the end of February. Mars will so De seen in the
evening sky, not very far from Venus, It will gridually
approach Venus from the abeve, stay for a while very
close to Venus and finally Venus will take over the
lead fly off from the evening sky at a faster pace,
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Nevertheless, the venus end Mars pair will be an
interesting objest ts wateh with the wmaided eye.

Jupiter will not be sesn at g1l during Jamuary,
as it is going to omjein thc sun on Jamuary *1k,
It will then appesr in the morning sky, sad rise
earlier snd earlier svery day. Satwrn will rise
approximately five hours before Jupiter rises in
the east. Jupiter will stay in Segittarius, and
Satuwrn in Ltin. The qumtut neteor M«r
sh about one ntm every nhlm may be v’.mund
at about 5 awm, o & Jam, mm out from
a point about 40 degrees high in the north east.

The major ceustellations of the seasen are
Orion, Canis majer, Teurus, Auriga, Gemini, Leo,
Ursa isaer. Puppis, Vela snd Carkina. The lengest
csnstellation Hydra will rise in the seuthesst, snd
a little -auu', Draco, ta thc uerﬁunt, whereas
Eridaus will dissppesr in tiu south west. Less
mmtm mnmm such as mlqcrdua.
iynx, Antlia, Pyxis aad Mone seras esuld be ldenti-
fied with some effort of gourse. The Milky Vay
wﬂlhmﬂm”t&s&tbh&onertbweﬁ.






16 June, 1986 21-00 IST
~ Sidereal Time 14h 8m 266
Latitude 2°F N~ -
Longitude 75° 45’ E
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Meréury and Vemis are to be found tegether in the
evening sky during the later weeks of Margh and in the
morning sky after the first veek of April. The transition
is very quick: In fact, Venus will disappesr all of a
sudden from the evening sky on or aroumd 2nd April and
reappesr in the morning twilight on 9th April, Those
who have not seen Neroury before many try this time.
When both are in the evening sky, Mercury in the
beginning will be seen some what belew Venus, then
Venus will ever teke NMarcury. But in the morning sky
venus will be placed well above Mercury. Mars will
continue in the evening sky, slowly drifting tﬁardn
the mm. Ssturn wvill rise well before the mid night,
and Jupiter vell past, Jupiter will move from Sagitte-
rius to eapricormus and the retrograde satwrm will
centinue to stay in Lidra. ‘ T

Nev constellations sppeer in the east, while the
familisr ones set in ﬁu wvest, Among the nev ones
. during this season, Bootes, Coma borealis, Hercules,
li'ﬁ"r Cygnus, Ophiuvelus, Serpeas caput, Serpens
eauda, Aquils, Virge, libra, Scorpinus, Sagittarius,
eux, Centaurus and lupus are quite promiment and
easily identifiable. Down in the southern sky de not
miss the stars closest to us, the sun spart. The



constellation Crux is popularly lknown as the Southern
cross, md Cygnus the Northern cross. When the star
emfigurations are like the ene given in the first
chart, the Milky Way disappears frem the sky as it
then lies en the horizen and the north pele of the
Galaxy right near the Zenith, The centre of our
Gelaxy lies in the direction of the cmstellation

Mercury transits from the moraing te the evening
sky. Venus becomes exquisitely brillisnt in the
morning sky. If sme wishes t» fellow vemus ia board
day light with the naked eye, this is the best time
to do so, Through a small telessspe Venus will now
appear as a little oresent Moon groving father day
by day but shrinking in dia meter. Mars, if it can
be traced, will be seen very low in the west., Saturn
will easily be found in Libra amd Jupiter still in
Caprisornus, becoming drighter and bwighter everyday.

Jupiter dDesones retrograde in the first week of June. |

JULY « AVGUSY

Tt is during the monseen menths that some of the
dright constellations, such as centmurus, scorpius,
Segittarius, Aquila, Lyra snd Cygmus are visible in
the evening sky. The densest part of the Milky Vay
alse runs through them. You eould try to identify
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some of. the difffeult comstellations such as Teles-
espium, Microscopium, Scutum, Sagitta and Lacerta, ga;
showvn in the adjacent charts. They sre hovever, two
Corenae in the sky - the northern eme is called Corens
Borealis and the ssuthern ome Corena Australis.
Siaflarly there are two serpens - serpens ¢aput and
serpens Cauda, twe Pisces the nerthern ons is simply
Pisses, the southern cne Pisees Australis (the word
"Australis® refers to south and "Boresalis” to the
north), There is a eonfusing cownter part of Pulada ,
the heavenly seven sisters, called Delphimus, (in
sengkrit literature § Dhanistha, the 23rd asterimm)
and i3 placed between Pegarus and Aquila« Jome of the
zodiscal constellations that ¢closely follew the line
of ecliptic may de identified with the help of the
charts which presently inelude Leo, Virge, Libra,
Scorpius, Capricornus, Aguarius snd a part of Plsces.

Meroury will be seen in the evening sky during
the sscond and the third week of July adbout an hour
after the local sunset, snd them after about a month
it resppears in the morming sky for about a couple of
weaks, Venus continues in the morning skyj its height
brightuess and angulsr size sre sll deslining steadily.
Mars conjoins the sun on 18th July and will thereafter
remain loat in the morming dusk for another couple of
months, The retrograde Jupiter will be found in

:\,
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on 15 October 1985 at 21-00 IST
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Capriceinus, slowly spproaching the "Oppositiont .
with the Sgn, which is due oa Ath August, Arownd S
thet time, it will sppear dazzlingly bright, sbeut
ten times brighter than ?tsa. for about a leath

end mnmmvmm for the whole night.
Saturn, hovever, has already passed the "Opposition®
in the middle of May and will shortly remme its
direet motion on 26 July. It will readily be visidle
in the south by the evening, leooking semewhat
brighter m the nearby Antares or Spica. Then
thebPe wlll be the famous Perscid metesor showver
arowmd 12 Aﬂgﬂst originating in the mmzhm
Perssus, but 1ts ostentation will be ourbded by the
presence of a full Moon this year,

In the north « tartrqmtzm sy, there
will sppear in the evening five famous constella
tions nemed after characters from Ureek mythology -
the fettered Andromeda, her parents Cepheus end
Cassioplia, her rescuer Perseus and the hoerse
Pegasus, Some new but less conscicuous omstell-
atioms, such as Indus, Grus, Phoerix, Seculptor,
Fornax, Cetus, Aquarius end Plgces eppear in the
South east. |
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sky in the fourth veek of Septesber, Vems still
continues in the morning sky, but by the end of
October, it will appear fairly dull smd low at mm
rise. Mars begins to sppear in the merning sky in the
house of leo. During the first two weeks of September,
Mars will be seen to slowly pass by regulus at a

very close range, (Mars will be the fainter between
the two). Saturn still centinues in Librs but.will de
losing height as well as brighiness st smnset every

eveiing. Jupiter will be fond in Cepricornus, shining

brightly in the ssuth by ths evening.

The pronminent new constellations that sppear
sucosssively en the east ate Taurus, Awrigs, Eridanus,
Orion, Gemini, Lepus, Caris Major and Canis Miner.

Helley's comet is now in Teurus and is heeding
fast towerds Aquarius. It is gradually coming into
the range of erdinary binseulars. The coma of comet
Halley mpy be spotted very close to a fourth magni-
tude star in Taurus called Keppa Teuri, on the evening
of 11 November. Again on the evening of 19 November,
the coma will pass over a fifth magnitude ster in
Aries, celled Zeta Arietis. Both the events can be
vieved with the help of & small thres ineh telescope
or a pair of good binoculars (10x80, for example).

41




Septesber 1s the best time for sdserving
"Zedlacal 1ight® shortly befere the dewn. The
zediecal light is supposed to be a strip of faint
glov rising from the east and extemnding right w
%o the zenith snd is csused by the diffuse scatter-
ing of smlight by dust particles that aie mostly
emoentrated in the plare of zedisus - wnd hence
the neme zediscal light.

The full meon in Septemder is ¢alled the har-
vest moon as the Moen rises very early might fellew
ing the full Nosm, and therefere the farmers eould
continue their werk in the field Mee evem after the
smset with the snticipation that the Meem will rise
very soon. This effect is more promounced at higher
latitudes in the morth, This yeer, the full Meem
is on 28 October and will appesr about five percent
smaller than ususl as the Mesn will them stay very
closed to the sphelion of its edbit rewmd the Barth.
It 15 alse the time when the Moon c¢rosses the ascend
ing node of its orbit (Radm), thus csusing a total
eclipse of the Moon the same night. This totality
will be visidle in India. The sm will reach the
sutumal eprinox en September 23rd.

Merowry will remain mestly lost in the dusk,
 although it shifts froem the morming te the evening

&0



5
During the first twvo weeks of December someons
should De the first person to see the comet Halley
in its present spperision with the unaided eye. By
then the comet should cast a tail abeut four degrees
in length (roughly about eight timés the angular
size of the full moen), and will move to Pisces.

Mercury can best be seen with the nmaked eye in
the evening of the first two weeks of December but
in the morning sky. On 9 November, Meroury may be
spotted enly about two degrees north of Antares, the
brightest star to be visidle a 1ittle about the
south - west horizon after the local mmset. Again
on the mornings of 4«6 Degember, Mercury, Venus and
Saturn will form a tiny celestial triangle, rise in
the to‘u'th-nst‘ absut an hour before the local mmrise,
but remain ordinarily invisible to the unaided eye
because ¢f the advancing dawn. Heowever, in the early
hours of 17 December, Mercury and Satwrn will dDe seen
together in the morning sky. Mereury being positioned
about half-a-degres morth of Saturn. |

Mars will nov move to Virgo, te be seem only
about three degrees north of spica en 2 December.
Jupiter will still continue in Capriecornus and Saturn
is yet to move frem Libra to its meighouring sign,
Scorpius. |
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Gne of the most spectasular metesr showers, the
Gersnids, vill es ususl eccuf sn the night of 13-14
Degenmder. The radiant of the emerging shower (sppro-
ximately sne meteor every aimute) will be very elose
to the star Castor in Genini (see the secend star
chart for the loeation of Caster), 30 please vait un-
til Gemini's vell wp in the north <« east sn that night
and please mete that this year meon light wea't inter-
fers to spoil the grandeur of the event.




Astreminical studies have led ts eutstanding sdvences
in sther bWranches of Xnowledge. Mathematices, for example,
ad astrenony have zlvways gene hand in hand. In the
sarlier days, gesmetry snd trigomometry were very largely
used in deseribing the growping of the stars, in studying
the paths of the plamets and in solving preblems sbout

the rising and setting of the mm and stier heavenly
bedies. In 1665, in an attempt to understand the motion
of the planets, Sir Issac Newton invented the theery of
fluxions, the forerwmner of modern differemtial calculus,
end in 1666, he emmciated his universal law of gravitation.
Astrenomy has also inspired great advemees in varisus
branches 9f modern physics and chemistry, fer exsmple,
speetroaspy, preperties of matiter under sxtreme conditins
of teaprature snd pressure, the thesry of relativity,
quantum mechanies, and atemic energy. In the applied
seiences, snd atemic energy. In the applied sciences,
400, work of astronomers had led ts resarkadle advances
in such fields as photography, the development of sensi-
tive instruments to measure mimute quantities of energy,
phote elestric devices and so on. Sir Jelm Herschel
(1792-1871) introdused the tecmique of taking phetographs
e glass plates using sodiva thismilphai'e as a fixing
agent. suuaiymmupwm feedle

3




1ight frem the distant stars and develspment of extra
sensitive photographic plates. The develspmant of
moderns belloen snd rocket tecimiques to explere the
space round the earth, and finelly space vehicles,
get consideradle impetus frem the intense desire

¥ Imov abeut wmiverse.
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