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The Annular Solar Eclipse

T

January 15, 2010

[kxksfydh xfrfof/k;ka

he memories of the National Camps organised at Bhopal will still be fresh in
the mind of those, who attended the camp to witness the Eclipse on July 22,
2009. Unfortunately due to peak of the monsoon, many of us might had missed
the spectacular visual delight of nature like the formation of diamond ring, bailey's
beads and the corona of the sun during the totality. But we are sure that many of you
might had seen the sun in its partial phases of eclipse, starting from the first to last
contact of the disc of moon with sun. Moreover, in the last issue of VIPNET, we
published a detailed report of all our camps including Bhopal, which were organised in
the different pats of the counrty. A detailed report of the Mission I: Observation of
Solar Eclipse from AN32 transport aircraft and Mission II: Observation from the
Mirage 2000 were also published in the Dream 2047 as well as in the VIPNET News
along with some photographs of sun in various stages of eclipse. Fortunately, once
again, we are getting one more opportunity to witness the one of the rare eclipse on
January 15, 2010. This will be an annular eclipse which will be seen from the Tamilnadu
State. (Kindly see figure 5,6,7 for more details.)

D;k foiusV dks can dj nsuk
pkfg,\

An annular eclipse occurs when the Moon cross in front of the sun, but it is too
small to cover the sun fully, the result is annular eclipse. In this type of eclipse, a ring
or annulus like golden bangles, of photosphere is visible around the disk of the moon.
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[kxksy foKku xfrfof/k;ka

With a portion of visible photosphere, it will never be complete dark and
we cannot see the diamond ring, chromospheres, solar prominences
and corona, as we see in case of total solar eclipse.
Vigyan Prasar is organising national camp to observe Annular
Solar Eclipse, January 15, 2010 in Tamil Nadu. If you want to
participate in this camp (ASE 2010), please read carefully page no.
5 to 10 and prepare your project related to Astronomy
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When the Moon is on the near side of
its orbit, the Moon appears larger than the
Sun. If an eclipse occurs at that time, it will
be a total eclipse. However, if an eclipse occurs while
the Moon is on the far side of its orbit, the Moon
appears smaller than the Sun and can’t completely
cover it. Looking down from space, we would see that
the Moon’s umbral shadow is not long enough to reach
Earth. Instead, the antumbra shadow reaches Earth.
The annular solar eclipse of January 15, 2010 will
be visible across Africa, the Indian Ocean, India, Sri
Lanka, and south-east Asia. The annular phase runs
from 05:13:54 UT, when the eclipse begins in the
Central African Republic, to the end of the eclipse on
the Chinese Yellow Sea coast at 08:59:01 UT

A antumbra
you can see
Annular
Eclipse

varies slightly, and thus the diameter of the solar disk also
varies slightly (Figure 4). If the moon is in the farther part of
its orbit during totality, its angular diameter will be less
than the angular diameter of the sun, and thus we see the
annular eclipse. Such an annular eclipse of the sun will be

Total Solar Eclipse Annular Solar Eclipse

Partial Solar Eclipse

Figure 2: Geometry of Eclipse
Annular eclipses occur because the moon follows a
slightly elliptcal orbit around earth, and thus its angular
diameter can vary (Figure). This variation ranges from
221,000 to 252,000 miles. This 13% variation in the Moon’s
distance makes the Moon’s apparent size in our sky vary by
the same amount. When it is at perigee, its point of closest
approach to Earth, it looks significantly larger than when it
is apogee, the most distant point in its orbit. Furthermore,
Earth’s orbit is slightly elliptical, so the Earth-sun distance

The angular diameter of the moon (left)
varies by a total of almost 12 percent,
because its orbit is elliptical, and its
distance from earth varies from perigee
(closes) to apogee (farthest). The
angular diameter of the sun (right)
varies by a total of 3.4 percent,
because Earth’s orbit is more nearly
circular, and its distance from the sun
varies only slightly from perihelion
(closet) to aphelion (farthest).

Figure 3: Annular Eclipse
seen now on January 15, 2010 cross the Africa, the Indian
Ocean, India, Sri Lanka, and south-east Asia.
The track of the antumbra is called the path of annularity.
If you are within this path, you will see an eclipse where a

13% variation

3.4% variation

Figure 4: Comparative Annular size of Moon and Sun as we see them from Earth when they are to nearest and
farthest from Earth
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There are four types of
solar eclipses

Annular Solar Eclipse of Jan 15, 2010
z

A total eclipse occurs when the Sun is completely
covered by by the Moon. The intensely bright
disk of the Sun is completely blocked the Moon
and there is complete darkness at the belt of
totality, a narrow track on the surface of the
Earth.

z

An annular eclipse occurs when the Sun and
Moon are exactly in line, but the apparent size
of the Moon is smaller than that of the Sun.
Hence the Sun appears as a very bright ring, or
annulus, surrounding the outline of the Moon.

z

A hybrid eclipse (also called annular/total eclipse)
transitions between a total and annular eclipse.
At some points on the surface of the Earth it is
visible as a total eclipse, whereas at others it is
annular. Hybrid eclipses are comparatively rare.

z

A partial eclipse occurs when the Sun and Moon
are not exactly in line and the Moon only
partially cover the Sun. This phenomenon can
usually be seen from a large part of the Earth
outside of the track of an annular or total eclipse.

Annular Solar Eclipse from to main cities of
South India
Madurai (IST)
H M S
First Contact
: 11 : 11: 42
Annularity begins : 13: 18: 27
Annularity ends : 13: 21: 32
Eclipse end
: 15: 08: 53

Source:

Trivandrum (IST)
First contact
:
Annularity begins :
Annularity ends :
Eclipse ends
:

H M
11: 04:
13: 10:
13: 17:
15: 05:

S
54
43
50
23

Figure 5: Path of Annular Solar Eclipse across the Globe

Figure 7: Path of Annular Solar Eclipse through India & Sri
Lanka

Figure 6: Path of Annular Solar Eclipse in South Asia

ring or annulus of bright sunlight surrounds the Moon at the
maximum phase. Annular eclipses are also dangerous to look
directly with the naked eye. You must use the same precautions
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needed for safely viewing a partial eclipse of the Sun.
This is a much looking-forward event for all those who
are interested in Astronomy in particular and Science, in
September 2009 / Vol. 7 / No. 9

International Year of Astronomy 2009
general. The path of the annular eclipse passes over the
Maldives at around 07:24 UT), here the eclipse path is down
to 328km wide, but the duration will be almost 11 minutes on
the centreline. The track next reaches India; although the
centreline just misses the mainland, this should still be a
spectacular sight for people in the south-west of the subcontinent. North-eastern Sri Lanka also has a good view, and
the centreline just clips land at 07:54 UT (India local Time
1:24:00 PM. The path is 323km wide here, and the eclipse
will last over 10 minutes. Partial Solar eclipse can be seen
from other parts of India. This time the moon’s shadow will
travel more than 20,000 km across the earth, giving a fine
chance to a large number of people to witness this unique
eclipse.
As per the calculations antumbral lunar shadow will
commence its journey from Africa, hovering upon Chad,
Central African Republic, Democratic Republic of the Congo,
Uganda, Kenya, and Somalia in the African continent. Then
the path will approach Indian Ocean. The eclipse is expected
to reach its maximum duration of annularity, which would be
11 minutes and 08 seconds.
B.K. Tyagi , Navneet Gupta

ASTRONOMY PUZZLE 9
Answers of puzzle are hidden in the box. The
answers are either vertical, horizontal, diagonal or in
reverse order.
Q
Sample answer is shown in the puzzle.
Q
Last date of receiving correct entries: November 15,
2009.
Q
Winners will get an Astronomy activity kit as a prize.
Please send your entries to:Astronomy Puzzle-9, VIPNET News, Vigyan Prasar,
A-50, Sector 62, Noida-201 307
Q

bktyagi@vigyanprasar.gov.in, ngupta@vigyanprasar.gov.in

VIPNET Questionnaire 162

foiusV iz'ukoyh 162
Question 1: How an aircraft is protected from lighting
while in the air?

Clues
1. Lens system attached at the end of the telescope tube to
view the object.
2. Light first falls on this lens/mirror.
3. Mirror placed at 450 to get image out of telescope pipe
4. Apparatus used to clear the image
5. Telescope is kept on the system for tracking and
targeting the object.
6. Type of mirror used in telescope
7. Type of lens used in telescope as objective
8. Type of lens used to overcome chromatic aberration
9. Weight attached to balance the equatorial mount
telescope
10. Another name of stand used for telescope
11. A small telescope attached with the optical tube to
locate the target.
 Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in

iz'u 1% gok esa gokbZ tgkt rfM+r ls fdl rjg lqjf{kr jgrk gS\
Question 1: Why do all people have different finger
prints?

iz'u 2% yksxksa dh m¡xfy;ksa dh Nki esa varj D;ksa gksrk gS\

mÙkj izkIr djus dh vafre frfFk%& 15 uoacj] 2009
MªkW ds }kjk rhu fotsrkvksa dk p;u gksxk vkSj mUgsa iqjLdkj
Lo:i foKku izlkj dh iqLrdsa Hksth tk,¡xhA vki vius mÙkj
fgUnh ;k vaxt
sz h esa bl irs ij Hkst ldrs gaS %&
foiusV iz'ukoyh &162] foKku izlkj] ,&50] lsDVj 62] uks,Mk
VIPNET Questionnaire -162, VIGYAN PRASAR, A-50,
Sector 62, Noida

Answer of
Astronomy
Puzzle - 7

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.)
201307
Regd.Office : Technology Bhawan, New Delhi -110
016
Phone
: 0120 240 4430, 240 4435
Fax
: 0120 240 4437
Email
: vipnet@vigyanprasar.gov.in,
info@vigyanprasar.gov.in
Website
: http://www.vigyanprasar.gov.in
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foiusV Dycksa ds fy, oy;kdkj lw;Z xzg.k]
15 tuojh] 2010 ns[kus dk ekSdk
fiz; foiusV lnL;ksa]
gky gh esa ?kVh ^^iw.kZ lw;Z xzg.k** dh HkO; [kxksyh; ?kVuk 22 tqykbZ]
2009 dks vkius mRlkgiwod
Z ns[kh gksxhA vki esa ls dbZ foiusV foKku
Dycksa dks iw.kZ lw;Z xzg.k 2009 ds nkSjku Hkksiky esa vk;ksftr jk"Vªh; lw;Z
egksRlo esa vkeaf=kr fd;k x;k vkSj tSlk fd vkidks irk gS fd jk"Vªh;
lw;Z egksRlo esa vkidk p;u vkids Dyc }kjk fu"ikfnr lw;Z xzg.k
ifj;kstuk ds vk/kkj ij fd;k x;k FkkA iw.kZ lw;Z xzg.k 2009 ds nkSjku
geus vkidks lw;Z xzg.k ls tqMs+ feFkd] ikSjkf.kd dFkkvksa o ekU;rkvksa ij
vk/kkfjr ,oa tu&tkx:drk los{Z k.kksa ij vk/kkfjr ifj;kstuk djus dh
lykg nh Fkh vkSj gesa vkidh vPNh izfrfØ;k feyhA
iw.kZ lw;Z xzg.k ds ckn vc vki rS;kjh dj yhft, oy;kdkj lw;Z
xzg.k 15 tuojh] 2010 ds voyksdu dhA ;fn vki bl jksekapd ?kVuk ds
izR;{kn'khZ cuuk pkgrs gSa rks vkidks vius Dyc dh [kxksy foKku
xfrfof/k;ksa dks tkjh j[kuk gksxk vkSj [kxksy foKku ij ifj;kstuk,a Hkh
djuh gksxa hA foKku izlkj }kjk oy;kdkj lw;Z xzg.k 15 tuojh] 2010 ds
nkSjku nf{k.k Hkkjr esa lw;Z xzg.k voyksdu dSEi dk vk;kstu fd;k
tk,xkA LFkku ds uke dh lwpuk vkidks ckn esa nh tk,xhA
;fn vki o;ykdkj lw;Z xzg.k 15 tuojh] 2010 ds xokg cuuk
pkgrs gSa rks vkt gh vius Dyc }kjk [kxksy foKku xfrfof/k;ksa ij
vkèkkfjr ifj;kstuk,a vkjEHk dj nsAa izrhd ds :i esa ge dqN ifj;kstukvksa
dks vkids ekxZn'kZu ds fy, ns jgs gaAS vkids fy, xfrof/k;ksa ds :i esa
ifj;kstukvksa ds dqN fopkj Hkh ;gka fn, tk jgs gSAa izR;sd ifj;kstuk dks
de ls de rhu ls pkj lIrkg rd fØ;kfUor djuk gksxkA ftldh
ykWxcqd ifj;kstuk ds lkFk vkidks Hkstuh gksxhA vki viuh ifj;kstuk
¼xfrfof/k :i es½a A bZ&esy }kjk Hkh Hkst ldrs gaAS blds vfrfjDr vki
viuh ifj;kstuk esa fuEukafdr fcUnq vo'; 'kkfey djs%a &
(i) vkdk'k ds u{k=kksa ,oa rkjk&e.Myksa dk voyksdu] buls tqM+h
oSKkfud tkudkjh dh O;k[;k ,oa viuss {ks=k esa rkjk e.Myksa ls
tqMh+ dgkfu;ksa dk laxgz ifj;kstuk esa 'kkfey djsa ¼ykWd cqd esa
rkjkeaMyksa ds fp=k] tSlk vkius voyksdu fd;k] vo'; cuk,a½A
(ii) tu los{Z k.kksa dss ek/;e ls [kxksy foKku ls tqMh+ tkudkfj;ksa o
rF;ksa ls vke yksxksa dks voxr djk,aA bl losZ{k.k dk vk/kkj
[kxksy foKku ls tqMk+ dksbZ Hkh mi fo"k; gks ldrk gSA tSls LFkkuh;
dSy.s Mj] R;kSgkj vkSj vkidk cqvkbZ dk ekSle vkfnA
(iii) foiusV U;wt+ esa tuojh] 2009 ls gj ekg izdkf'kr [kxksy foKku
xfrfof/k;ksa ij vk/kkfjr ifj;kstuk,a Hkh vki rS;kj dj ldrs gSAa
(iv) [kxksy foKku ls tqMs+ ,sfrgkfld egRo ds LFkkuksa dk Hkze.k dj]
vki izkphu [kxksy foKku ij vk/kkfjr ifj;kstuk rS;kj dj ldrs
gSAa fo'ks"kdj tks [kksth ;ku fofHkUUk xzgksa ij Hksts tk jgs gS]a mu ij
Hkh ifj;kstuk rS;kj dh tk ldrh gSA
(v) [kxksy foKku ls tqMh+ jk"Vªh; o varjk"Vªh; ifj;kstukvksa ls vkus
okys le; esa lkekU; tu thou fdl rjg izHkkfor gks ldrk gS]
bl fo"k; ij Hkh vki ifj;kstuk dj ldrs gSAa
mijksDr fcUnqvksa ds vfrfjDr ;fn vkids ikl [kxksfydh dh le>
c<+kus dk dksbZ vU; fopkj gS] rks mls Hkh viuh ifj;kstuk dk fo"k; cuk
ldrs gSAa
[kxksy foKku ls lEcaf/kr izpfyr va/kfo'oklksa ij loZs{k.k djus
okyh ifj;kstukvksa dks bl ckj dh p;u izfØ;k esa 'kkfey ugha fd;k
tk,xkA
VIPNET NEWS

vkidh ifj;kstuk gesa 31 uoEcj 2009 rd izkIRk gks tkuh pkfg,A gj
jkT; ls izkIr ifj;kstukvksa esa ls ,d fuf'pr la[;k dks pquk tk,xk ftlesa
U;wure la[;k 7 o vf/kdre la[;k 20 gks ldrh gSA
vki viuh ifj;kstuk,a fuEukafdr irs ij Mkd }kjk Hkst ldrs gSa ;k bZ&esy
dj ldrs gS%a &
lw;Z xzg.k ifj;kstuk MsLd] foiusV U;wt]+ foKku izlkj] ,&50] lsDVj 62]
uks,Mk] m-iz-] bZ&esy: vipnet@vigyanprasar.gov.in

[kxksfydh ifj;kstukvksa ds fy, xfrfof/k;ka
 MkW- vjfoan pa- jkuMs ,oa vkj-ds- ;kno
rac@vigyanprasar.gov.in, rky@vigyanprasar.go.in

xfrfof/k 1% fn'kk lwpd ;a=k cuk,a
fn'kk lwpd ;a=k ls Hkh fn'kk Kku fd;k tk ldrk gSA fn'kk lwpd ;a=k
pacq dh; mÙkj n'kkZrk gSA ;g pqca dh; mÙkj] HkkSxksfyd mÙkj ls fHkUu gksrk
gSA
vko';d lekxzh % ,d cM+h lqb]Z /kkxk] vkSj ,d pqca dA
fof/k
% lqbZ dks pqca d ij vPNh rjg jxM+ dj pacq d cuk
ysAa pqca d cus lqbZ dks ,d
irys /kkxs ls cka/k dj mls
[kqyk yVdk nsAa lqbZ dks
fLFkj gks u s na s A lq b Z
mÙkj&nf{k.k fn'kk esa gh
#dsxhA ijh{k.k ds fy, lqbZ dh fn'kk nks&rhu ckj cny dj NksM+ nas vkSj
lqfuf'pr djsa fd lqbZ igys okys LFkku ij vkrh gS vFkok ughaA ;fn ugha
vkrh gS rks mls pqca d ij nksckjk jxM+ dj mldh 'kfDr c<+k ysAa vc igys
ls Kkr mÙkj dh vksj okyh lqbZ dh uksd dks yky jax dj naAs bl izdkj
vkidk fn'kk lwpd ;a=k rS;kj gks x;kA
xfrfof/k 2% HkkSxkfyd mÙkj dk fu/kkZj.k djsa
[kxksfydh esa fn'kk dk Kku vko';d gSA bldk mi;ksx /kwi ?kM+h cukus es]a
rkjksa dh igpku djus es]a VsfyLdksi dks LFkkfir djus eas vkSj vU; dkeksa esa
gksrk gSA
vko';d lkekxzh % ,d 1 ehVj yach NM+] ,d Mªkbax&'khVA
fof/k
% fdlh lery txg dh ryk'k djs]a tgka lw;Z dh
fdj.ksa fnu Hkj vkrh jgrh gaAS ml txg ij ,d Mªkbax'khV dks vPNh rjg
fcNk dj pkjksa dks.kksa dks vPNh rjg dl nsa rkfd 'khV viuh txg ij fLFkj
jgsA vc NM+ dks 'khV ds chp esa Å/okZ/kj [kMk djsAa
fofèk
% lw;Z ls
cuus okyh NM+ ds f'k[kj dh
Nk;k dks vk/kk /kaVs ckn
fpfUgr djsAa iz;ksx izkr% 11
cts ls ysdj nksigj 1 cts
rd djsAa mu fu'kkuksa dks
iafs ly ;k isu ls js[kk ds }kjk
feyk,A vc [khaph xbZ js[kk ij NM+ ls U;wure nwjh okyk fcanq Kkr djsa rFkk
mls js[kk }kjk feykrs gq, vkxs c<+k,aA ;gh mÙkj fn'kk gksxhA mÙkj fn'kk irk
gksus ij vU; fn'kk vklkuh ls irk yxk ldrs gSAa
5
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xfrfof/k 3% vius {ks=k dk ns'kkarj fu/kkZj.k
/;ku nsus ;ksX; ckrsa %
z i`Foh viuh /kqjh ij ,d pDdj yxkus esa 24 ?kaVs dk le; ysrh gSA
blfy, ;g ,d ?kaVs esa] 360 fMxzh@24¾15 fMxzh ?kwesxhA
z tc lw;Z fdlh txg dh ;eksÙkj js[kk ¼mÙkjh /kzqo ls nf{k.kh /kqzo dks
feykus okyh og dkYifud js[kk tks flj ds Åij ls tkrh gS½ ij gksrk
gS rks ml txg fnu ds 12 ctrs gSAa ;g le; ml txg dk LFkkuh; le;
gksrk gSA
z tc lw;Z 82-5 fMxzh iwoZ ns'kkarj ¼bykgckn½ ds Bhd Åij vFkkZr
;eksÙkj js[kk ij gksrk gS rc Hkkjr dh lHkh ?kfM+;kas esa nksigj ds 12
ctrs gSA ;gh le; Hkkjrh; ekud le; dgykrk gSA
vko';d lkekxzh % xfrfof/k 1 esa mi;ksx dh xbZ lkexzhA
fof/k
% tc lw;Z ;eksÙkj js[kk ij gksrk gS mlh le; NM+ dh
Nk;k mÙkj&nf{k.k js[kk esa gksxhA bl le; dks uksV dj yasA vc LFkkuh;
le; ¼12½ ls uksV fd, x, le; dks ?kVk dj fpUg lfgr ¼+,-½ varj
Kkr djsaA varj ¼feuV esa½ dks 4 ls Hkkx djus ij ns'kkarj dk varj irk
py tk,xk ¼D;ksafd i`Foh 4 feuV esa 1 fMxzh ?kwerh gS½A bl varj dks 825 ls tksM+us ij izs{k.k LFky dk ns'kkarj irk py tk,xkA ;fn ifj.kke

èkukRed gqvk rks iwoZ ns'kkarj vkSj _.kkRed rks if'pe
ns'kkarj dgyk,xkA
mnkgj.k % eku yhft, ;g izs{k.k fnYyh esa dj jgs gaS vkSj NM+ dh Nk;k
12 ctdj 18 feuV ij mÙkj nf{k.k js[kk ij gksrh gS] rks
12?kaVk & 12 ?kaVk 18 feuV ¾ &18 feuV
&18@4 ¾ ¼&4-5½
LFkkuh; ns'kkarj¾ 82-5 + ¼&4-5½ ¾ 78 fMxzh iwoZ
izs{k.k dh frfFk %
izs{k.k dk ifj.kke ;gka fudkysa %
uksV fd;k x;k le;----------------------

vkids {ks=k dk ns'kkarj

xfrfof/k 4% /kzoq rkjs dks dSls igpkus\a
'kfeZ"Bk rkjk eaMy vaxzsth o.kZ ds W ;k M vkdkj dk rkjkeaMy gS tks
lfnZ;ksa esa vklkuh ls ns[kk tk ldrk gSA bldk ,d dks.k NksVk vkSj ,d
cM+k gksrk gSA cM+s dks.k ds chp ,d js[kk [khap dj c<+kus ij ;s /kzqo rkjs
rd tkrh gSA lIr_f "k rkjkeaMy ls Hkh vki /kzoq rkjk igpku ldrs gSAa
;s lkr rkjksa dk ,d lewg gS tks pEep ;k iz'u fpUg ds tSlk fn[krk gSA
blds prqHkZqt cukus okys rkjksa ds nks rkjksa dks feykus okyh js[kk dks
c<+k,a rks og /kzqo rkjs rd igqapsxhA

;fn vki jkf=k vkdk'k dk vkuan ysuk pkgrs gaS rks lcls igys /kzqo
rkjs dks igpkuuk t:jh gSA ;g ,d ,slk rkjk gS tks vkdk'k esa fLFkj
fn[krk gS vkSj lHkh rkjs blds pkjkas vksj ?kqers gq, utj vkrs gSaA D;ksafd ;s

izs{k.k dk le;] izs{k.k dk fnu] mÙkjh vkdk'k dk ekufp=k cuk,aA

vkdk'kh; mÙkjh /kzqo ij fLFkr gSA bls igpkuus ds fy, vki mÙkj dh vksj
'kfeZ"Bk rkjkeaMy ;k lIr_f "k rkjkeaMy [kksft, ¼fp=k dh lgk;rk ys½a A

iwoZ dh vksj

if'pe dh vksj

nf{k.k dh vksj

mÙkj

xfrfof/k 5% viuk mUUkrka'kekih cuk,a
fdlh Åaph oLrq dk f{kfrt ds lkFk tks dks.k curk gS mls mUu;.k dks.k ;k mUUkrka'k
dgrs gaSA bls ekius ds fy, mUUkrka'k ekih dk mi;ksx fd;k tkrk gSA
vko';d lkekxzh % eksVh Mªkbax 'khV] ,d ls- eh- O;kl okyh vk/kk ehVj dh uyh]
èkkxk] ,d uV ¼Hkkj½A
fof/k
% eksVh MªkMax 'khV ij 30 ls-eh- dh js[kk [khapsA js[kk ds chp esa ,d
fcUnq cuk,aA ml fcanq ls 10 ls- eh- f=kT;k dk ,d v)Zo`Ùk cuk,a ¼izFke pj.k ds
tSlk½A mlds ckn v)Zo`Ùk ds nwljh rjQ 30 ls-eh- js[kk ls 4 ls- eh- eksVkbZ okyk ,d
prqHkqZt cuk,a vkSj o`Ùk lfgr mls dkV ysa ¼tSlk f}rh; pj.k esa fn[kk;k x;k gS½A vc
v)ZoÙ` k ds dsna z ij T;kferh ckWDl ds pkan dks j[k dj lHkh dks.kksa ij fcanq vafdr djsAa
pkan dks gVk dj dsanz ls fcanq dks feykrs gq, Ldsy j[kdj v)Zo`Ùk ds ifjf/k ds ikl
fpfUgr djsa ¼r`rh; pj.k ds vuqlkj½A vc mu fpUgksa ds dks.kkas dks ekufp=k ds vuqlkj
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varjkZ"Vªh; [kxksy foKku o"kZ 2009
esa cuk,aA ;fn vki rkjs dks igpkurs gSa rks mldk
uke fy[ksa vkSj ugha tkurs gSa rks ladsr fy[k
ldrs gaAS fQj uhps nh xbZ lkj.kh ds vuqlkj de
ls de ikap pednkj rkjksa dk mUUkrka'k fy[kasA
izs{k.k dh frfFk] izs{k.k dk le; %
if'pe dh vksj

Øekad

nf{k.k dh vksj

iwoZ dh vksj

O;ofLFkr djsaA prqFkZ pj.k esa v)Zo`Ùk ds mij cus prqHkZqt dks uyh esa yisVrs gq,
fpidk,aA ?;ku jgs v)Zo`Ùk dh vkèkkj js[kk uyh ds lekukarj jgsA vc uV ;k dksbZ
Hkkjh oLrq ,d /kkxs esa cka/k dj v)Zo`Ùk ds dsanz ds ikl uyh esa cka/ks ¼fp=k dh rjg½A
rks yhft, cu x;k
vkidk mUUkrka ' k
ekihA vc bl
midj.k dk mi;ksx
fdlh Hkh fiaM dk
mUU;u dks.k ekius esa
dj ldrs gSaA bl
ijh{k.k ds fy,
midj.k dks f{kfrt
ds lekUrj j[kus ij
bldk /kkxk 0 fMxzh
ij gksxkA gkFk esa idM+dj blds uyh ls ftl fiaM dk mUUkrka'k ukiuk pkgrs gSa mls
ns[kas] vius fdlh fe=k dks] Hkkj ds dkj.k yVdk /kkxk v)Zo`Ùk ij vafdr fdl dks.k
ij gS] uksV djus ds fy, dgsaA ;g dks.k ml oLrq dk mUUkrka'k ;k f{kfrt ls mldh
dks.kh;&ÅapkbZ gksxhA dk;Z % jkr esa mÙkjh vkdk'k dk ekufp=k fn, xbZ [kkyh txg

mÙkj
rkjsa ds uke ;k ladsr

mUUkrka'k

12345-

xfrfof/k 6% vius {ks=k dk v{kka'k fu/kkZj.k
vko';d lkekxzh

lgh v{kka'k = 28052' + 28006'

% mUUkrka'k ekihA

2

fof/k
% fdlh {ks=k dk v{kka'k ml txg ls /kzqo rkjs ds
mUUkrka'k ds yxHkx cjkcj gksrk gSA pwafd /kzqo rkjk iw.kZr% vkdk'kh;
mÙkjh /kzqo ij ugha gS blfy, ;s =kqfV vkrh gSA bl =kqfV dks nwj djus ds
fy, /kzqo rkjs dk mUUkkrka'k 12 ?kaVs ds varjky ij uksV djsa vkSj mldk
ek/; fudkyus ij vkidks ml {ks=k dk v{kka'k Kkr gks tk,xkA

lgh v{kka'k = 56052'/2 = 28029'
izs{k.k dh frfFk o izs{k.k dk le; ds vuqlkj lkj.kh cuk,a %
iz{s k.k
igyk izs{k.k
nwljk izs{k.k ¼12 ?kaVs ckn½

mnkgj.k % tSls vki fnYyh esa izs{k.k dj jgsa gSaA vkidk 18 cts uksV fd;k
x;k mUUkrka'k 28052' rFkk 6 cts uksV fd;k x;k mUurka'k 28006' gS] rks

le;

/kqzorkjk dk mUUkrka'k

xfrfof/k 7% rkjksa dh vkdk'kh; xfr dk fu/kkZj.k
rkjs izR;sd fnu 4 feuV tYnh mfnr gksrs gSaA bldk vFkZ ;g gS fd vki vkt fdlh
rkjs dks 20%00 cts flj ds Bhd mij ns[krs gSa rks dy vki ogh rkjk mlh txg ij
4 feuV igys ;kfu 19%56 ij ns[ksxa As ,d eghus ckn yxHkx nks ?kaVs igys 18%00 cts
vkSj ,d lky ckn mlh le; esaA bls vki izs{k.k }kjk fu/kkZfjr dj ldrs gSaA
vko';d lkekxzh % yxHkx 2-5 ehVj yacs nks ckal vkSj rkj ;k jLlh
fof/k
% ckalks dks bl rjg m)Zok/kj [kM+k dhft, fd nksuksa ds chp esa
jgus ij ,d ckal mÙkj fn'kk esa gks vkSj nwljk nf{k.k fn'kk esAa bu nksuksa ckalks ds chp
dh nwjh yxHkx 5 ehVj j[ksaA fQj mu nksuksa ckalksa esa nks jLlh rkudj cka/k nhft,A
tSlk ge yksx diM+k lq[kkus ds fy, djrs gaSA ;s cu x;k vkidh viuh ;eksÙkj

js[kkA blds uhps vkids ysV dj ns[kus ij jLlh ;eksÙkj js[kk dk izfrfuf/kRo djsxhA
blds uhps ysV dj nksuksa jLlh dks feykrs gq, vkdk'k dh vksj ns[ksa vkSj mlds iwoZ
fn'kk esa fdlh ,sls rkjs dk pquko djsa ftls vki vklkuh ls igpku ldrs gSA ml
rkjs dk jLLkh ikj djus ds le; dks iz{s k.k lkj.kh esa uksV djsAa mlh rkjs dk jLlh ikj
djus dk le; 15 fnuksa rd uksV djsaA fiNys fnu dh vis{kk rkjk mlh LFkku ij
fdrus feuV igys vk;k] ;g vki fiNys fnu ds le; dks ml fnu ds le; ls ?kVk
dj fudky ldrs gaAS vc ge lHkh varjksa dk vkSlr fudky dj dg ldrs gaS fd rkjs
jkstkuk fdrus feuV igys fudyrs gaSA
izs{k.k dh rkfj[k

rkjs dk jLlh ikj
djus dk le;

fiNys fnu dh vis{kk rkjk fdrus
feuV igys jLLkh dks ikj fd;k

vkSlr =
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Opportunity for VIPNET Members to observe
Annular Solar Eclipse of January 15, 2010
Note :- Projects related to surveys on superstitions will
not be entertained this time. So avoid doing such projects.
You project must be received by us not later than
November 31, 2009. A fixed number of projects from each
state will be selected out of total project received by VP. The
student and coordinator of the club would be invited to attend
the camp to view the ASE. The number of project from each state
may vary from 7 to 20.
You may send your project report on the given address or by
email:
E-mail Address
Solar Eclipse Project Desk, VIPNET News
Vigyan Prasar, Plot no. A 50, Sector 62
Noida (UP) 201 307
Email: vipnet@vigyanprasar.gov.in

Dear VIPNETians,
Hope you had witness the aspectuler astronomical event,
total solar eclipse on July 22, 2009 with full enthusiasm by
making it a gala event of your club. Some selected VIPNET
clubs (one student and coordinator of club) were also invited to
attend ‘Rastriya Surya Mahotsava’ during July 21 to 23 at Bhopal
which was organized by VP in association with National Council
for Science & Technology Communications (NCSTC). For this
camp the selection of the participants was made on the basis of
the projects undertaken by the children on different themes as
suggested by Vigyan Prasar.
Once again after the total solar eclipse, now, there is an
opportunity to witness annular solar eclipse (ASE) on January
15, 2010. If you want to be an eyewitness to this nature’s visual
delight, than you have to initiate and continue the Astronomical
activities in your club by taking up some projects on Astronomy,
at least for a month.
Annular Solar Eclipse Observation Camp will be organized
by Vigyan Prasar in Tamilnadu from 14 to 16 January 2009 in
collaboration with the Tamilnadu S&T Centre; Chennai.
If you want to be part of this ‘Annular Solar Eclipse camp
2010’, than start immediately a project based on Astronomical
activities. Some activities, as examples, are given here for your
guidance. You have to undertake a project for 3 to 4 weeks and
maintain the logbook of all the activities. This should be a part
of your project report, which you have sent to VP. You can send
your project either through post or e-mail. Some more project
ideas or points, around which can develop your project are:I. A projects may be based on observation of
constellations and stars, collection of recent information and
stories related to constellations in different cultures and
civilizations of world (your logbook must contains date wise,
time wise the picture or diagram of constellation as observed by
you over a period).
II. A project may be on spreading awareness about facts
and information related to Astronomy in changing the
perception about the Astrology vs. Astronomy and as part of our
daily life, like its relationship with our calendars, festivals and
agricultural practice etc.
III. A project can also be developed on Astronomical
activities published in VIPNET News since January 2009
onwards.
IV. Projects on ancient Astronomy based on the visit of
places related to ancient Astronomy like ‘Jantar Mantra’ etc.
V. Project based on findings of various mission and how
that has improved our understanding about different stars &
planet.
VI. How National and International missions relating to
Astronomy would effect our life in future, specially based on
the information received from various probes sent into the space.
All above are just suggestive ideas for your guidance, you
are free develop project on your own ideas.
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Activities for your projects on Astronomy
 Dr. Arvind C. Ranade and R.K. Yadav

rac@vigyanprasar.gov.in, rky@vigyanprasar.go.in

Activity 1: How to locate your Geographical North?
Objective
: Locating your geographical north
Things required : Drawing sheet, wooden peace, gnomon,
marker and scale
Procedure
: Find the
location/open space where
sun rays are coming for whole
day (the suggested location
would be a school’s ground/
terrace where sun will be
visible for whole day). Now,
Figure 1 (A)
fix drawing sheet on wooden
piece and place it on open ground where you will take the
observations. Get the gnomon (it could be an exact straight
pipe or wooden stick of 30 to 40 cm in length) and place it
on one side of the wooden piece as shown in Figure 1 (A).
Start marking the shadow of gnomon on drawing sheet
at an interval of 15 minutes
starting from 11:00 hrs till
13:00 hrs in the afternoon.
Once markings are over, try
to connect them through
smooth curve as shown in
Figure 1 (B). Mark the place
of gnomon and remove it.
Figure 1 (B)
From the place of gnomon, try
to locate the shortest point on the curve and mark it.
Connect the two points (one from gnomon and other is on
drawn curve) and extend the line from curved point little
longer which will show your geographical north.
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Activity 2: How to make your own magnetic compass?
Objective
: Making your own magnetic compass
Things required : Needle, magnet and string
Procedure
: Get the needle and magnetized it by
rubbing/directional friction on the magnet as shown in
Figure 2 (A). Now keep the magnet away from needle
and hang it with the string for fixed support from top as
shown in Figure 2 (B). It is advised that the experiment
should be performed at or near the earlier experiment.
This is because, once the needle is hanged, it will stop in
North-South direction and first experiment will help you
to locate north of the needle. Now paint the north of needle
for future use to locate the north direction.

Figure 2
This magnetic compass is ready for future use too.

Activity 3: How to find your longitude?
12:00 hrs. Resultant value should be in minutes. Divide
the value by 4 and result should be added to 82.5. The final
value will show the longitude of your place.
Note: The first subtraction (i.e. from 12:00 hrs) may
be positive or negative depending on location of
observation.
Example:
Experiment location: New Delhi
Observation Date: 13 October 2009
Noted time when shadow crosses the North-South line:
12:18 hrs
12:00hrs -12:18hrs = -18 minutes
-18/4= -4.50
82:5 – 4.5 = 78.000
Do your calculation here: Time, Longitude

Objective
: Finding your longitude
Things required : Ready set-up from activity number 1
Procedure
: Get the set-up from experiment number
1 and put it up again at open space/ground/terrace where
sun is visible for maximum duration in day time. Observe
the shadow of gnomon on drawing sheet. Note the time of
observation at an
instant when
shadow gnomon
falls on the north
line as shown in
Figure 3.
Subtract
the time of
observation from

Figure 3

Actity 4: How to find the Pole Star?
Objective
: Locating the Pole Star
Things required : Clear night sky
Procedure
: It is assumed that you know the
direction of your observational location. On any clear night
sky, select the location of observation, away from city, lights,
where the sky should be visible above 8° from horizon. Find
your north and try to look into northern sky. Depending on
which season you look at the sky, you will see any one of the
constellation named (i) Cassiopeia (August-January) and
(ii) Ursa Major (February-July) as shown in Figure 4 (A
& B).
Try to locate this constellation in northern sky. Stars
from both the constellations are bright; therefore, it will
not be difficult to locate this constellation. Try to find
pointer stars from the constellation as shown in figure and
extend the pointer star line in the north direction and you
will encounter reasonably bright star. It is a Pole Star. To
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confirm this, try to see the star at different times in the
night and you will notice that it is not moving and is steady.
Note: There are no brighter stars up to 10° from Pole
star.

Figure 4
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Activity 5 : How to make your own astrolabe?
Objective
: Making of Astrolabe
Things required : Thick drawing sheet, half meter pipe with
1cm diameter, washer or bolt and string of 30 cm length.
Procedure
: Draw a line of 30 cm on given drawing sheet.
Mark the point at 15 cm which will be center of the line. From
centre point draw a half circle with 10 cm radius using compass
as shown in Figure 5(A). Draw a rectangle opposite to half
semicircle with 4cm width as shown in Figure 5(B). Now cut the
drawing sheet as shown in Figure 5(C). Place the protractor at
the centre and try to draw angle lines getting extended up to
circumference line of half semicircle as shown in Figure 5(D).
Place the pipe at rectangle in such a way that center of pipe and
center of protector match and wrap the drawing sheet and paste
it on the pipe.
Now tie one end of string with washer or bolt and other end
should be fixed at 0° angle or centre of half hemisphere. Here
your astrolabe is ready. It should look like Figure 5(E).
Observations: With the help of developed astrolabe
measure the angle for few of the stars in night sky.

Date of observation: Time of observation: Date of
observation: Time of observation: Place of observation:

Figure 5
Observation Table
S. No.
1.
2.

Name of the Star/object

Altitude

Activity 6 : How to find the latitude of your place?
Observation Table

Objective
: Finding out the latitude of your place.
Things required : Astrolabe & clear night sky
Procedure
: It is assumed that you have performed
earlier experiments, by now you can identify the pole star in
night sky and also you are acquainted with the use of astrolabe.
Look at the northern sky during a clear night sky and try
to find the pole star. After identifying pole star use the
astrolabe to get its altitude. It is advised that take the
observations of pole star at two different times. The preferable
timings are 18:00 hrs & 06:00 hrs.

S. No. Time of Observation
1.
18: 00 hrs
2.
06:00 hrs

Altitude of pole Star
X=
Y=

(i) Date of observation
(ii) Place of observation
(iii) The mean altitude of pole star is = X 2+ Y =.....
(iv) The latitude of my location is the altitude of the pole star
hence my latitude is .......

Activity 7: Understanding the rising and setting of Star
Objective: Understanding the rising and setting of star
Things required: Two bamboos of the height of 2 meters, two
strings/wires of the length of 4 meter, clear night sky and watch.
Procedure: At your observing location find the safe and plane
surface or ground for observations. From earlier experiment find
North-South line & also confirm that it is same with observation
of pole star.
3M
0.5 M

2 Meter

make sure that two wires perfectly tight with the separation of
about 0.5 meter as shown in Figure 6.
On clear night, lay down below the tightened strings/wires
as shown in Figure 6 and select two or three bright stars from
eastern zenith sky. Make sure that you can identify these stars
very easily for next 15 days with no doubt. It is advised that these
stars should have separation of few degrees from each other.
Now go on observing these stars and note down the time
when it exactly crosses the two aligned strings/wires.
Do the similar exercise for next 15 days. The important
thing is that you should start the observations before it crosses
the aligned strings/wires from east to west.
Note the observations in the observation table and find the
rising and setting time of star.

Figure 6
Now, on the North-South line fix the two bamboos separated
by 3 meters. Tie two strings/wires in between two bamboos and
VIPNET NEWS
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Should VIPNET be
closed?

D;k foiusV dks
can dj nsuk pkfg,\

Dear VIPNET Members,

fiz; foiusV lnL;ks]a
fiNys 12 o"kks± ds nkSjku] foKku izlkj }kjk foKku
Dycksa dk ns'k O;kih usVodZ foiusV LFkkfir fd;k x;k gSA
bl usVodZ us viuh tM+as dsoy 'kgjh {ks=kksa rd gh ugha
cfYd ns'k ds lqnwj {ks=kksa esa QSys xzkeh.k bykdksa esa Hkh tek
yh gSAa orZeku esa foiusV Dycksa dh la[;k 11]000 gks xbZ
gS tks ns'k ds 470 ls vf/kd ftyksa esa QSys gSAa foKku izlkj
}kjk mRikfnr lalk/ku lkexzh ¼baVj,fDVo fdV] iqLrds]a
iksLVj] ekfld if=kdk,a½ lHkh Dycksa dks fu%'kqYd Hksth tk
jgh gSa tks fd foKku Dyc esa u, dk;ZØe ,oa xfrfof/k;ka
vkjEHk djus ds fy, ,d vk/kkj dk fuekZ.k djrh gaAS

During the last 12 years, Vigyan Prasar has
established a country-wide network of science clubs.
The network has established its roots not only in
the urban areas but also in the rural areas. Some
clubs are located in the remotest corners of the
country. Today, the number of VIPNET Clubs has
crossed 11,000, spreading over 470 districts of the
country. The resource material produced by VP
(interactive activity kits, books, CD-ROMs,
posters, monthly magazines) is being sent free of
cost to all the clubs so that each club can form a
base to initiate new programmes and activities.
The objective of this countrywide network of
science clubs is to create scientific awareness and
the promote rational thinking in the society. There
is no doubt that science clubs activities will make
the children interested in science.

tSlk fd vki tkurs gSa fd foKku Dycksa ds bl
ns'kO;kih usVodZ dk mn~n's ; foKku tkx:drk QSykuk ,oa
yksxksa ds thou esa xq.koÙkk ds lq/kkj ds fy, rkfdZd lksp
dks vkxs c<+kuk gSA blesa dksbZ langs ugh gS fd foKku
Dyc xfrfof/k;ka cPPkksa esa foKku ds izfr fnypLih iSnk
djsaxh

VIPNET has completed a long journey of 12
years. It is not a small time. One would expect that
by this time its impact should be felt in areas where
science clubs are active.

vc foiusV 12 o"kks± dk yEck lQj r; dj pqdk gSA
;g dksbZ NksVk le; ugha gSA ge ;g mEEkhn dj ldrs gSa
fd bl le; esa ftu {ks=kksa esa foKku Dyc lfØ; gSa ogka
bldk izHkko eglwl fd;k tkuk pkfg,A

In fact we are often confronted with the
question: Is the programme of VIPNET science
clubs is worth continuing or should it be closed?
We feel such questions can be answered only by
the active members of science clubs because they
can only tell what role this activity has played.

okLro esa gesa vDlj bl iz'u dk lkekuk djuk iM+rk
gS fd% D;k foiusV foKku Dycksa dk dk;ZØe tkjh j[kus
;ksX; gS ;k bls can dj nsuk pkfg,\ gesa ,slk yxrk gS fd
bl iz'u dk mÙkj foKku Dyc ds lfØ; lnL; gh ns
ldrs gSa D;ksfa d dsoy os gh crk ldrs gSa fd ;g xfrfofèk
D;k Hkwfedk fuHkk jgh gSA

Please send us your reactions, views, ideas on
a post card/letter at the given address or you can
also send your response through E-mail:-

d`i;k viuh izfrfØ;ka,] fopkj] lq>ko vkfn gesa ,d
iksLV dkMZ@i=k ij fy[kdj ;k bZ&esy ds ek/;e ls
fuEukafdr irs ij vfr 'kh?kz Hkst%as &

VIPNET SAMVAD,
VIGYAN PRASAR
A-50, Institutional Area,
Sector – 62, NOIDA-201 307 U.P.
E-mail: vipnet@vigyanprasar.gov.in
VIPNET NEWS

foiusV laokn
foKku izlkj]
,&50] lsDVj 62] uks,Mk & 201 307] m-izbZ esy% vipnet@vigyanprasar.gov.in
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& 42 / Photo Quiz - 42
fp= igsyh&
Antarctica is the coldest place
on earth and the fifth largest
continent (area: 13,200.000
km 2). India’s Antarctic Program
opened in 1981. First Indian
Expedition was flagged off from
Goa. Maltri, the Indian Station
in Antarctica, is situated on the
rocky mountainous region called
schirmacher oasis. Maltri can
accommodate 25 people in the
winter. It has all the modern
facilities to carry out research in
Biology.
Earth
sciences,
Glaciology. Atmospheric sciences,
meteorology,
cold
region
Engineering communication.
Human physiology and medicine.

Sir, after seeing you all, it looks like I have spoiled
my life here, see! no house. no education. no job…
but I want my son to be educated and become a
scientist like you. So can you take us to New Delhi
when you go back this time please!”

Scientoon by: Pradeep K. Srivastava, pkscdri@gmail.com

xq#Roh; Roj.k ^^g**
dk eku 'kwU; dc
gksxk\

xksyw dh
lksp

 fp=k esa fn, x, rkjk&e.My dkss igpkfu,a\
 Identify the constellation in the picture?

mÙkj izkIr djus dh vafre frfFk% 15 uoEcj 2009
MªkW }kjk p;fur fotsrkvksa dks iqjLdkj Lo:i foKku
izlkj ds izdk'ku Hksts tk,¡xAs vius tokc bl irs ij
Hkst%as &

foiusV fp=k igsyh & 42] foKku izlkj] ,&50]
lsDVj 62] uks,Mk
VIPNET Photo Quiz - 42, VIGYAN,
PRASAR, A-50, Sec. 62, Noida

'kwU; ls xq.kk
djus ij--!

oSdfYid rdZ
fp=kkadu% ut+js gqluS vUlkjh

Correct Answer of Photo Quiz 40
That was the picture of Halley’s Comet. It is one of the
most famous comets which can be seen once in every
75-76 years. It was known to ancient astronomer but
not recognized as a periodic comet until the eighteenth
century when its orbit was computed by English
astronomer Edmond Halley, after whom the comet is
now named.

Halley is classified as a short period comet. However,
its orbit is such that it is believed to have been originally
a long period comet whose orbit was perturbed by the
gravity of the giant planets and sent into the inner Solar
System.
Name of the winner: Garima Baweja, Yamuna Nagar,
Haryana
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