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Foh ij thou dks dk;e j[kus esa vusd rRoksa dh egRoiw.kZ Hkwfedk gSA ysfdu bu lHkh rRoksa dk
vk/kkj ÅtkZ gh gS vkSj i`Foh ij ÅtkZ ds vf/kdka'k Hkkx dk ewy lzksr lw;Z gh gSA lw;Z ,d fo'kky
xSlh; fiaM gSA lw;Z dk rkieku dkQh vf/kd gksrk gS blfy, bl ij dksbZ inkFkZ Bksl ;k rjy

fLFkfr esa ugha gSA ;gka inkFkZ dh IykTek voLFkk mifLFkr gSA 22 tqykbZ] 2009 dks gekjk ;g lw;Z panzek ds
}kjk iwjk <d fy;k tk,xk vkSj ml le; vn~Hkqr utkjk ns[kk tk ldsxkA vkfndky ls gh lHkh lE;rkvksa
esa bl ?kVuk dks ysdj mRlqdrk jgh gSA iw.kZ lw;Z xzg.k dh ?kVuk dks ysdj tuekul esa Hk; vkSj vusd feFkd
Hkh izpfyr gksrs jgs gSaA bl ys[k ds ek/;e ls lw;Z ds ckjs esa crkus dk iz;kl fd;k tk jgk gSA

[kxzkl ;kuh iw.kZ lw;Z xzg.k ds le; lw;Z
ds pkjksa vksj ,d /kqa/kyk lk vkHkkeaMy fn[kkbZ
nsrk gSA bls lkSjeaMy ;k lkSj ok;qeaMy
¼lksyj dksjksuk½ dgrs gSaA  lw;Z dk O;kl
yxHkx 14]00]000 fdyksehVj gSA lw;Z ds
dsanzh; Hkkx dk rkieku 15X106 dsfYou gksrk
gSA gkykafd lw;Z dh lrg dk rkieku vis{kkÑr
de ¼yxHkx 6]000 dsfYou½ gksrk gSA lw;Z ds
dsanzh; Hkkx dk ?kuRo 150 xzke izfr ?ku lseh
gksrk gSA bldk vFkZ ;g gS fd i`Foh ij
bldk Hkkj ikuh dh rqyuk esa djhc 150 xquk
vf/kd gSA ,slk lw;Z ds vR;fèkd xq#Rokd"kZ.kh;
ncko dh otg ls gksrk gSA blh dkj.k lw;Z
ds dsanzh; Hkkx dk nkc] rki ,oa ?kuRo cgqr
vf/kd c<+ tkrk gSA lw;Z dk nzO;eku i`Foh
dh rqyuk esa djhcu 3 yk[k 33 gtkj xquk vf/kd gSA vuqekur% lw;Z dk nzO;eku 2X1030 fdyksxzke gSA lw;Z

bruk cM+k gS fd bldks <dus ds fy,
gekjh i`Foh tSlh 109 vkSj i`fFo;ksa
dh vko';drk gksxhA

xSlh; xksyk gksus ds dkj.k lw;Z
viuh /kqjh ij 25 fnu esa ,d pDdj
yxkrk gSA D;ksafd lw;Z Bksl fiaM u
gksdj xSl dk xksyk gS] blfy, blds

fofHkUu Hkkx vyx&vyx j¶rkj ls ?kwers gSaA fo"kqor~ js[kk ij bldh ?kw.kZu vof/k 25 fnu gksrh gSA /kzqoh;
izns'k dh vksj c<+us ij ;g vof/k Øe'k% c<+rh tkrh gSA /kzqoksa ij ;g vofèk 31 fnu
gksrh gSA lw;Z dh ?kw.kZu /kqjh Øakfro`Ùk ds ry ds lkFk djhc 83 fMxzh >qdh gksrh gSA
blfy, ;g èkqjh Øakfro`+Ùk ds ry ds lkFk djhc 7 fMxzh dk dks.k cukrh gSA

i`
ÅtkZ dk vk/kkj & lw;Z

Science is the great antidote to the poison of
enthusiasm and superstitions…Adam Smith
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Eye, Vision and Solar Eclipse
Don’t Miss the Grand

Spectacle!

Inside
fo'ks"k ys[k

Inside
fo'ks"k ys[k

iw.kZrk iV~Vh ls iw.kZ lw;Z xzg.k & 22 tqykbZ] 2009
dk ut+kjk ns[kus ds fy,] d̀i;k ì"B la[;k 9 ns[ksaA
To view the Total Solar Eclipse from the belt
of totality  on July 22, 2009, please see page

no. 9

lw;Z
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lw;Z dh lajpuk
lw;Z ,d xSlh; fiaM gSA blfy, bldh lajpuk i`Foh ls fHkUu gSA lw;Z esa
dksbZ Bksl lrg ugha gSA lw;Z esa ,d ds ckn ,d ladsanzh xksykdkj dop ;k
ijrsa gSaA eq[;r% lw;Z dh cukoV dks rhu ijrksa ds :i esa le>k tkrk gSA
gj ijr esa fof'k"V izdkj dh HkkSfrd
izfØ;k,a pyrh jgrh gSaA gkykafd lw;Z
dh lcls vkarfjd ijr dksj ;kuh
dsanz esa ukfHkdh; HkV~Vh lh vfHkfØ;k,a
pyrh jgrh gSaA lw;Z esa nzO;eku ds
fglkc ls gkbMªkstu dh ek=kk yxHkx
94 izfr'kr vkSj ghfy;e dh ek=kk 6
izfr'kr gSA dksj esa pyus okyh
izfØ;kvksa ds }kjk gkbMªkstu ds v.kq
ghfy;e ds ukfHkd esa ifjofrZr gksrs
jgrs gSa ftldh nj izfr lsd.M 60
djksM+ yk[k Vu gSA bl ukfHkdh;
izfØ;k ds ifj.kkeLo:i mRiUu ÅtkZ
fo|qrpqEcdh; ÅtkZ ds QksVkWuksa ds
:i esa dsanz ds ckn Åij dh vksj
fofdj.kh {ks=k esa vkrh gSA mlds
ckn laoguh {ks=k vkrk gS fQj Øe'k%
izdk'k eaMy] o.kZ eaMy vkSj laØe.k
{ks=k fLFkr gSaA lw;Z ds lcls ckgjh
{ks=k esa vkHkkeaMy ;kuh dksjksuk fLFkr
gksrk gSA gkykafd lw;Z dk dsanz gh
vU; lHkh {ks=kksa ds fy, ÅtkZ dk
òkssr gksrk gSA dsanz esa izTofyr
ukfHkdh; HkV~Bh ls ÅtkZ ,d ds
ckn ,d vkus okyh ckgjh ijrksa esa fofdj.k ,oa laogu izfØ;k ds ek/;e
ls igaqprh gSA lw;Z ds dsanz dk rkieku 15X106 dsfYou gksrk gS vkSj ckgj
dh vksj c<+us ij rkieku esa deh vkrh tkrh gSA rkieku esa deh dk
flyflyk o.kZeaMy vkus rd pyrk jgrk gSA o.kZeaMy esa rkieku ?kVdj
4X103 dsfYou jg tkrk gSA ÅtkZ dk izlkj fofdj.k ds ctk; laogu izfØ;k
ls mu {ks=kksa esa gksrk gS ftuesa rkieku ?kV dj 2X106

dsfYou ls de jg tkrk gSA bu {ks=kksa esa fofdj.k ds
ctk; laogu gh ÅtkZ ds izlkj dk izHkkoh ek/;e cu
tkrk gSA ÅtkZ ds izlkj ds vkèkkj ij gh fofdj.k {ks=k
vkSj laogu {ks=k esa foHksn fd;k tk ldrk gSA

uaxh vka[kksa ls ns[kh tk ldus okyh lw;Z dh lcls
van:uh ijr izdk'k eaMy gS tks lw;Z ds eqf'dy ls
fn[kus okys ok;qeaMy dh rqyuk esa vf/kd pedhyk gksrk
gSA vkerkSj ij ge uaxh vka[kksa ls lw;Z ds izdk'k eaMy
dks ns[kdj gh mlds vkdkj dk vuqeku yxkrs gSaA lw;Z
ds izdk'k eaMy ds Bhd ckgj mldh ok;qeaMyh; ijr
gksrh gSA izdk'k eaMy dh rhozrk ds dkj.k o.kZeaMy ls
mRlftZr n`'; fdj.ksa fof'k"V fQYVj ds fcuk ns[kus ij ';ke utj vkrh gaS
,oa [kxzkl lw;Z xzg.k dh iw.kZrk dh fLFkfr ds nkSjku panzek lwjt ds izdk'k
eaMy dks <d ysrk gSA gkykafd xzg.k dh iw.kZrk dh fLFkfr ls Bhd igys o.kZ

eaMy dks uaxh vka[kksa ls Hkh ns[kk tk ldrk gSA ml le;
;g yky jax dh {kf.kd nhfIr esa fn[kkbZ nsrk gSA bl yky
izdk'k dk rjaxnS?;Z 656 uSuksehVj gksrk gSA bl yky izdk'k
dk mRltZu gkbMªkstu dh ijek.kq lajpuk esa ifjorZu ds

dkj.k gksrk gSA

lw;Z ds ckg~; ok;qeaMy dh laHkor%
lcls vuks[kh fo'ks"krk mlds rkieku
dk cs<axk mrkj&p<+ko gSA dsanz ls nwjh
c<+us ds lkFk gh lw;Z ds o.kZeaMy rd
ftl izdkj ls rkieku esa Øfed fxjkoV
vkuh pkfg, oSlh ugha vkrh gSA o.kZeaMy
rd rks rkieku esa Øfed :i ls fxjkoV
vkrh gS ysfdu laØe.k {ks=k esa blesas
iqu% rsth ls o`f) gks tkrh gSA blfy,
rkieku esa vpkud ls o`f) gksus ds
dkj.k bl {ks=k dks laØe.k {ks=k dgk
tkrk gSA

lw;Z dh jklk;fud lajpuk
lw;Z dh jklk;fud lajpuk esa eq[;r%
nks rRoksa gkbMªkstu vkSj ghfy;e dk
;ksxnku lokZf/kd gSA gkykafd vkorZ
lkj.kh esa ;s nksuksa lcls gYds rRo
gSaA ?kVrs Øe esa lw;Z esa vkWDlhtu
vkSj dkcZu dk ckgqY; gSA buds
vykok Hkkj dh n`f"V esa lw;Z dh
jklk;fud lajpuk esa vU; rRoksa
dk ;ksxnku yxHkx ,d izfr'kr ls
Hkh de gSA lw;Z dh jklk;fud

lajpuk ds lacaèk esa ,d fnypLi ckr ;g gS fd lw;Z ij ghfy;e dh
mifLFkfr dk irk igys pyk] /kjrh ij mldh [kkst ckn esa dh xbZA lw;Z
ij ghfy;e dh [kkst lu~ 1868 esa gks pqdh Fkh tcfd i`Foh ij ghfy;e
dh [kkst 1895 esa dh tk ldhA

ÅtkZ dk v{k; HkaMkj & lkSj ÅtkZ
ÅtkZ ds dkj.k gh i`Foh ij thou laHko gSA i`Foh ij
ÅtkZ dk v{k; lzksr lw;Z gSA lw;Z yxHkx ikap vjc
o"kks± ls pedrk vk jgk gS vkSj ;g ikap vjc o"kks±
rd vkSj pedrk jgsxkA lw;Z dh ÅtkZ dk dkj.k blesa
fujUrj pyus okyh lay;u vfHkfØ;k gSA lw;Z esa
fo'kky nzO; jkf'k dh mifLFkfr ds dkj.k mldk
xq#Rokd"kZ.kh; f[kapko dkQh c<+ tkrk gS ftlds
ifj.kkeLo:i lw;Z ds dsanz ij vR;f/kd nokc gksrk gSA
bl ncko dks rHkh larqfyr j[kk tk ldrk gS tc lw;Z
ds dsanzh; Hkkx dk rkieku dkQh vfèkd gksA cgqr
vf/kd rkieku ij gkbMªkstu ds ukfHkd ghfy;e ds

ukfHkdksa esa ifjofrZr gksus yxrs gSaA bl izfØ;k dks rki&ukfHkfd; vfHkfØ;k
dgrs gSaA bl vfHkfØ;k esa gkbMªkstu ds pkj ukfHkd vkil esa feydj ,d
ghfy;e cuk ysrs gSaA bl izfØ;k esa vikj ÅtkZ fudyrh gSaA lw;Z ds dsanz

lw;Z esa mifLFkr eq[; rRo

rRo nzO;eku
¼izfr'kr esa½

gkbMªkstu 70-52

ghfy;e 27-57

vkWDlhtu 0-96

dkcZu 0-31

vU; rRo 1-00 izfr'kr ls
Hkh de

lw;Z ds ok;qeaMy dh irs±

lw;Z ds ok;qeaMy dks fuEukafdr pkj irks± esa ckaVk x;k gSa%&

izdk'keaMy% lw;Z ds ok;qeaMy dh lcls fupyh irZ izdk'keaMy gSaA
o.kZeaMy% ;g irZ izdk'keaMy ds Åij fLFkr gksrh gSA izdk'keaMy ds
Åij bldh ÅapkbZ yxHkx 2000 fdyksehVj gksrh gSA
laØe.k {ks=k% lw;Z ds ok;qeaMy dh rhljh irZ laØe.k {ks=k dgykrh gSA
vkHkkeaMy% ;g lw;Z ds ok;qeaMy dh lcls ckgjh irZ gSA

varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009

lw;Z ds ok;qeaMy dh fofHkUUk ijrsa
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varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009varjkZ"Vªh; [kxksy foKku o"kZ 2009

esa lay;u vfHkfØ;k ds dkj.k izfr lsdaM 42-50 yk[k Vu gkbMªkstu] ghfy;e
esa ifjofrZr gksrh gSA lw;Z ds leku vU; rkjksa esa Hkh blh izfØ;k ls ÅtkZ
iSnk gksrh gSA

lw;Z esa mifLFkr gkbMªkstu dk Hk.Mkj gj iy de gksrk tk jgk gSA tc
;g Hk.Mkj lekIr gks tk,xk rc lw;Z vkt dh rjg ÅtkZ dh vkiwfrZ ugha
dj ldsxkA gkbMªkstu dh vkiwfrZ lekIr gksus ij og Qwyus yxsxkA ml le;
lw;Z dk vkdkj vkt ds vkdkj dh rqyuk esa <kbZ lkS xquk c<+ tk,xk vkSj
bl izfØ;k ds nkSjku lw;Z rc cq/k] 'kqØ] vkSj ìFoh xzgksa dks fuxy ysxkA mlds
ckn og fldqM+us yxsxkA ml le; lw;Z esa ekStwn ghfy;e ds ijek.kq Hkkjh
ijek.kq esa cnyus yxsaxs ftlls ÅtkZ dk mRiknu Hkh gksxkA ml ifjfLFkfr esa
lw;Z varr% bruk NksVk gks tk,xk fd mldh lkjh nzO; jkf'k varfj{k esa i`Foh
ls vf/kd LFkku ugha ?ksjsxh vkSj var esa dqN le; ds ckn lw;Z peduk can
dj 'osr rkjk cu tk,xkA fQj vusd o"kks± ds ckn 'osr okeu rkjk peduk
can dj nsxk vkSj var esa lw;Z ,d e`r ';ke okeu ;kuh CySd M~okQZ fiaM
esa ifjofrZr gks tk,xkA lw;Z dk vfLrRo yxHkx ikap vjc o"kks± ls gS vkSj
vxys nl vjc o"kks± rd bldk vfLrRo dk;e jgsxkA

lw;Z dks ns[kuk
vR;f/kd ped ;k nhfIr ds dkj.k lw;Z dks uaxh vka[kksa ls ns[kuk [krjukd
gks ldrk gS blfy, lw;Z dks uaxh vka[kksa ls ugha ns[kuk pkfg,A blds vykok
lw;Z dks fdlh nwjchu ls Hkh ugha ns[kuk pkfg, D;ksafd blls vka[kksa dks {kfr
igaqpus dh laHkkouk jgrh gSA fdlh vuqHkoh [kxksyfon~ ds ekxZn'kZu esa fo'ks"k
izdkj ds fQYVj dk mi;ksx djrs gq, lw;Z dks ns[kk tk ldrk gSA

izLrqfr% ch- ds- R;kxhizLrqfr% ch- ds- R;kxhizLrqfr% ch- ds- R;kxhizLrqfr% ch- ds- R;kxhizLrqfr% ch- ds- R;kxh ,oa uouhr xqIrk ,oa uouhr xqIrk ,oa uouhr xqIrk ,oa uouhr xqIrk ,oa uouhr xqIrk
bktyagi@vigyanprasar.gov.in, ngupta@vigyanprasar.gov.in

foiusV iz'ukoyh &158] foKku izlkj] ,&50] lsDVj 62] uks,Mk

VIPNET Questionnaire 158
foiusV iz'ukoyh 158

Question 1: Why do stars twinkle and the planets do not?

iz'u 1% rkjs pedrs gSa vkSj xzg ugha] D;ksa\

Question 2 : The sun is a hot ball of gas. Why does the gas not

escape?

iz'u 2% lw;Z xSl dk ,d xeZ xksyk gSA xSl iyk;u D;ksa ugha dj tkrh\

mÙkj izkIr djus dh vafre frfFk%& 15 twu] 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
vaxzsth esa bl irs ij Hkst ldrs gaS %&

VIPNET Questionnaire -158, VIGYAN PRASAR, A-50, Sector 62, Noida

panz xzg.k
xfreku gS lkjk fo'o]
tx esa dksbZ ugha fLFkjA
/kjrh pk¡n flrkjs pyrs]

pyrh lnk lehjAA

pank gS i`Foh dk mixzg
pDdj lrr~ yxkrkA

d`".k i{k esa ?kVrk fn[krk]
'kqDy esa c<+rk utj vkrkAA

lw;Z pUnz ds chp i`Foh]
tc dHkh vk tkrhA
iwf.kZeka dh jkr pkanuh]
vf/k;kjh cu tkrhAA

/kjrh dh Nk;k esa pank]
tc Hkh vk tkrkA

rHkh pan dk 'osr mtkyk]
rkafc;k yky jax n'kkZrkAA

,slh ?kVuk vkleku esa]
dHkh&dHkh ?kV tkrhA
;gh fLFkfr I;kjs cPPkksa]
paUnz xzg.k dgykrhAA

xksdqy izlkn nsoM+k] 'kkldh; mRd`"V mPPkÙkj
ekè;fed fo|ky;] dslyk

ftyk% gks'kaxkckn] e-iz-

!

¼;g ys[k foKku izlkj }kjk [kxzkl 2009 ds fy, rS;kj dh tk jgh lanHkZ
lkexzh ij vk/kkfjr gS½
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On July 22, 2009 we shall have an opportunity to witness a
total eclipse of the Sun, one among the many grand

spectacles offered by nature. It is truly a dramatic experience
and one must not ever miss the
opportunity to have a glimpse of this
celestial drama. Shadow bands,
Bailey’s beads, prominances, corona
or the solar atmos-phere and the
diamond ring - accompanied by a
significant change in the behavioural
pattern of animals and human beings
leave an undelible impression of awe
and wonder.

The innate curiosity of the
human beings, however, has
compelled them to observe eclipses,
often without any protective gear or
with untested and hence unsafe
means. Lack of scientific information
on safe viewing of the eclipse, time of
the year, height of the Sun, degree of
the eclipse and amount of cloud cover
are vital factors that combine to produce incidence of injury to
the eyes (or the eclipse blindness), temporary or permanent, or
what is called in the medical terminology, solar retinitis. Every
eclipse has brought to light a number of such cases, possibly
because the intensity of solar radiation is misjudged due to one
or more of the aforementioned factors.

During the totality, watching corona with naked eyes is
harmless. However, during the partial phase and just beginning
of the totality (i.e., the appearances of Bailey’s beads) and the
end of totality (i.e., the appearance of diamond ring), never look
at the Sun directly. The temptation to look at the Sun during
eclipse is too high to be suppressed, however, unless you have
tested filters which reduce the intesity of sunlight by a factor of
about 1,00,000 in infra red, visible and ultraviolet regions of the
solar spectrum  your retina may suffer severe burns impairing
your vision temporarily or permanently. Never try to look through
a telescope. The safest method of viewing the eclipse during the

partial phase is by projecting the Sun’s image through a pin-hole
camera on a white card board held about a metre away or a reflected
image on a shaded wall from a covered plain mirror having an

exposed surface area of a circle with
diameter 1-2 cms. Smoked glass or sun
glasses are not at all safe.

In this article, we shall review the
important factors leading to injury to
the eyes by naked viewing of the Sun
(or the partial phase of the solar eclipse)
and the means for their prevention in a
brief manner. We shall need to have a
look at the structure of the eye and the
light radiations affecting it. We shall
then consider the injuries caused to the
eye especially by viewing at the Sun
either with naked eye or through unsafe
devices like smoked glass, sun glasses
etc., methods of viewing eclipse safely;
and the preventive measures.
Structure of the Eye
The eye does not actually see objects.

Instead, it sees the light they reflect or give off. The eye can see in
bright light and in dim light, but it cannot see in no light at all.
Light rays enter the eye through transparent tissues. The eye
changes the rays into electrical signals. The signals are then sent
to the brain, which interprets them as visual images.

The visible parts of the eyeball are the white sclera and the
coloured iris, shown in Fig. (1). A membrane called the conjunctiva
covers the sclera. The sclera is the white part of the eye. The clear
cornea lies in front of the iris. The lens is connected to the ciliary
body. Inside the eyeball is a clear substance called vitreous
humour. The retina, which underlies the choroid, changes light
rays into electrical signals. The optic nerve carries the signals to
the brain. The fovea centralis, a pit in the macula lutea (explained
later), is the area of sharp-est vision.

The iris is the coloured disk that lies behind the cornea. At
the center of the iris is a round opening called the pupil, which
looks like a black circle. The pupil regulates the amount of light

Eye, Vision and Solar Eclipse
Presented by: B.K. Tyagi

bktyagi@vigyanprasar.gov.in

How viewing of the Sun in an unsafe manner - eclipse or no eclipse - could cause temporary or permanent
damage to the vision is explained in this article. It is hoped that this article would help to decrease the number of
cases of solar retinitis, i.e., temporary or permanent damage caused to the retina by viewing the Sun in an unsafe
manner.

Do not miss the joy of watching the great spectacle. Use only tested means and methods for observing the
eclipse in a safe manner. However, during totality, do observe the solar corona with naked eyes for the grand
once-in-a-lifetime experience.

Figure 1: Structure of the Eye

International Year of Planet Earth  2007 - 2009
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International Year of Planet Earth  2007 - 2009

that enters the eye. The muscles regulates the amount of light
that enters the eye. Two muscles in the iris automatically adjust
the size of the pupil to the level of light. In dim light, the dilator
muscle enlarges the pupil. As much light as possible can then
enter the eye. In bright light, the
sphincter muscle makes the pupil
smaller, which prevents too much
light from entering the eye. The
pupil also becomes smaller when
the eye looks at a nearby object,
thus bringing the image into
sharp focus.

The ciliary body encircles
the iris. It is connected by strong
fibres to the crystalline lens,
which lies directly behind the iris.
The lens is a flexible structure
about the size and the shape of a
aspirin tablet. Like the cornea,
the lens is transparent because it
has no blood vessels and is
relatively dehydrated. The muscles of the ciliary body make
constant adjustments in the shape of the lens. These adjustments
produce a sharp visual image at all times as the eye shifts foci
between nearby and distant objects. The ciliary body also produces
a clear watery fluid called aqueous humour. This fluid nourishes
and lubricates the cornea and the lens, and it fills the area
between them. The ciliary body produces aqeous humour
continuously. The old fluid is drained out as the new fluid takes
its place.

The choroid forms the back of the uveal tract (the iris, the
ciliary body and the choroid considered as one structure). It looks
and feels like a blotting paper soaked with black ink. The choroid
has many blood vessels. Blood
from the choroid nourishes the
outer part of the retina.

The retina makes up the
innermost layer of the wall of
the eyeball. It is about as
fragile as a piece of wet tissue
paper. There are two types of
these light-sensitive cells -
rods and cones. the cells are
named for their shape. The
retina has about 120 million
rods and about 6 million cones,
which absorb light rays and
change them into electrical
signals.

Near the center of the retina is a round area called the macula
lutea or macula. The macula consists chiefly of cones. It produces
a sharp image of scenes at which the eyes are directly aimed,
especially in bright light. The rest of the retina provides peripheral

vision that is, it enables the eyes to see objects to the
side while looking straight ahead. Most of the rods lie
in this part of the retina. Because rods are more sensitive
in the dark than cones, faint objects often can be seen

more clearly if the eyes
are not aimed directly at them. For
example, looking to the side of a dim
star makes its image fall on the part
of the retina that has the most rods
and provides the best vision in dim
light.

Nerve fibres attached to the rods
and cones join at the center of the
retina and form the optic nerve. This
nerve consists of about a million
fibres. It serves as a flexible cable
that connects the eyeball to the brain.
In act, the optic nerve and the retina
are actually extensions of the brain.
The optic nerve carries the electrical
signals produced in the retina to the

brain, which interprets them as visual images.

How we see
Light rays that enter the eye must come to a point on the retina for
a clear visual image to form. However, the light rays that objects
reflect or give off do not naturally move toward one another. Instead,
they either spread out or travel almost parallel. The focusing parts
of the eye the cornea and the lens bend the rays toward one another.
The cornea provides most of the refracting (bending) power of the
eye. After light rays pass through the cornea, they travel through
the aqueous humor and the pupil to the lens. The lens bends the
rays even closer together before they go through the vitreous
humour and strike the retina. Light rays from objects at which the

eyes are aimed come together at the fovea centralis, a tiny pit in
the center of the macula. It is the area of sharpest vision. Light
rays from objects to the sides strike other areas of the retina.

Adaptation to light and dark is partly controlled by the pupil.
In strong light, the pupil may become as small as a pinhead and so

Eye, Vision and Solar Eclipse
In the days to come, the local newspapers may carry
feature articles of the physical and metaphysical aspects
of the forth-coming solar eclipse. The astrologers would
come up with predic-tions of the end of the world and
the impending disasters which may find wide coverage.
At the same time, a flood of articles may also appear
reinforcing the superstitions ‘explaining’ the evil effects
produced by viewing the eclipse. There may be some
warn-ings of the dangers of observing the eclipse with
the unprotected eye. However, it is likely that these
articles may lack the news interest of the associated
superstitions, say, like the antici-pated end of the world.

Never look at the Sun directly, except during the
period of totality during a total solar eclipse!

Figure 2: Retina

To fovea
centralis
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prevent the eye from being damaged or dazzled by too much light.
In the dark, it can get almost as large as the entire iris, thus
letting in as much light as possible. However, the most important
part of adaptation to light and dark occurs in the retina.

Solar eclipse and a few famous persons
Plateau refers to the visual disturbances from looking at the Sun
in his ‘Phaedo’, where Socrates advised that a Solar Eclipse should
be observed only by looking at its reflection in water (today we

know it is dangerous!). Constantine VII is said to have lost the
sight of both the eyes after looking at an eclipse. Galileo, looking
at the Sun with his telescope, injured his eyes. It is interesting to
note that in their study of after-images Robert Boyle, Isaac Newton
and Joseph Plateau all suffered considerable inconvenience after
looking fixedly at the Sun. Cases are also cited of scientists who
sustained a retinal burn while observing the Transit of Venus
through his telescope. Ordinarily, when we look at the Sun directly
we are protected from injury only by the fleeting duration of the
glance and by lack of fixation which distributes the concentration
of energy at any one part of the retina; only on prolonged fixation

is injury sustained.

Optically important regions in the
electromagnetic spectrum
Different sources of radiation emit electromagnetic
energy in different parts of the electromagnetic spectrum, say,
radio frequency, infra-red, visible, ultra violet, x-rays or gamma
rays. The wavelength of light is measured in the units of milli
microns (mm), where 1mm = 10-9 metre. The electromagnetic
spectrum is shown schematically in Fig. (3).

The solar spectrum at Earth chiefly comprises of infra red
rays (say from 6500 mm - 723 mm), visible light (from 723 mm
- 399 mm), and ultra-violet rays (from 397 mm - 300 mm). It
would be interesting to note that the sunlight contains about
58% infra-red radiation, 40% visible and 2% ultraviolet.

The optically important regions are middle (i.e., from 3000
mm - 393 mm) which includes infrared, visible and long ultra-
violet rays and the shortest wavelength in the electromagnetic
spectrum (i.e., less than 1 mm). These are schematically shown
in the Figure (5).

Retinal Burns
Chorioretinal (i.e., involving choroid and retina) burns are most
usually produced after looking at the sun; occasionally they occur
after accidental exposure to lightening, or the short-curcuit of a
high tension current or, more rarely, after gazing into a strong
artificial source of light such as a carbon arc. Sometimes,
following subliminal exposures, only temporary subjective
symptoms appear. Following severe exposures, a destructive burn
causes permanent damage - a serious matter when, as is usually
the case, the macula is involved. A solar choriorentinal burn
(sun blindness or photoretinitis) is an injury of this type.

Let us consider the Sun as black body at temperature
60000 K. The energy available in its radiation will be about
1.36 kilowatt/m2 at the Earth’s surface. If the pupil is strongly
contracted to about 2 mm, as is the case when the Sun is observed
directly, about 3% of this energy will enter the eye. Slightly
over 30% of the energy that enters is lost in its passage through
different inner parts of the eye. We make use of this information
to estimate the concentration of energy on the retina while
observing objects like the Sun (please see the box).

Symptoms - In case of an accident:
The subjective symptoms are characteristic; and their severity
bears little relation to the retinal appearances. In most cases
nothing abnormal is noticed immediately except the dazzling
sensation; but shortly thereafter a diffuse cloud floats with
irregular undulations before the eyes, associated usually with
irritating after-images, photophobia (fear of light), and
occasionally photopsia (flashes of light) and chromatopsia
(disturbance in colour vision). After 24 hours, this diffuse cloud
contracts into a dense scotoma (a blind spot or area of depressed
vision) which may last for weeks or months or even permanently.
The scotoma is typically central and reduces the visual acuity to
an average of 6/12 (what a person with normal eyesight may see

Figure 3: The Electromagnetic Spectrum



7VIPNET NEWS April  2009 / Vol. 7 / No. 4

International Year of Planet Earth  2007 - 2009

from 12 feet would be seen by the affected persons from 6 feet) but
not infrequently to 6/60 (what a person with normal eyesight may
see from 60 feet would be seen by the affected person from 6 feet) or
less; it is discovered by the blurring or disappearance of small objects
or test letters and in the early weeks, it often undergoes flickering
or rotatory movements. Metamorphosia (larger or smaller images
of objects rather than their normal sizes) may appear in the central
field due initially to displacement of the retinal elements with

oedema and eventually to degenerative changes. Do not take chances!
Rush to an ophtmalmologist in case of any symptoms mentioned
above! To avoid this situation, follow the guidelines for viewing the
eclipse safely given later in this article.

The objective signs are typical, but even when the subjective
symptoms are marked, the fundus may occasionally appear normal.
Initially in the slighter cases, the macula seems somewhat darker
than usual, a change doubtless due to choroidal congestion; in the
more severe cases the central area may be raised and oedema-tous,
showing perhaps a grey appearance and minute haemorrhages or a

dark central spot surrounded by an oedematous
retinal detachment. The typical appearance which
rapidly develops at the fovea is that of one or more
yellowish-white spots, oval in shape or sometimes
crescentic, surrounded by an irregular zone of
mottled pigmentation fading gradually into the
background of the fundus. This appearance corresponds to the
lesions seen experimentally: careful ophthalmoscopic focusing
suggets that the central spot is a burnt-out hole in the
pigmentary epithelium, while the surrounding stippled ring
represents an aggregation of pigment. In the worst cases a
typical macular hole may develop.

Vision after retinal burns
In the majority of cases the vision improves within the first
month or two and the scotoma, if it persists, tends to become
relative sufficiently small; correspondingly the red zone with
its yellow spots at the macula may become greyer and also
disap-pear. Few records are available of patients who have been

injured for more than a year and fewer and fewer after several
years. Improvement may occur over several months but in the
majority of cases some disability persists.

The return of the visual acuity to 6/6 does not necessarily
mean recovery of normal vision because in some cases small
residual central or paracentral scotomata may persist and
particularly if these are bilateral, they may lead to permanent
impairment of reading or the ability to perform fine work. In
most cases with a permanent macular lesion, particularly a hole,
a small area of central vision may be permanently lost. After a
few years, however, the visual capacity may increase
considerably and the resultant scotoma becomes small. Indeed
the vision may appear to be unaffected and the minimal
disability is unnoticed by the patient a happy result which
unfortunately is by no means invariable.

Do & donot for viewing eclipse safely

Getting ready for Viewing the Eclipse safely

1 Never view the Sun directly, eclipse or no eclipse, except
during totality without safe, tested filters, otherwise
temporary or permanent damage could be caused to your
eyes.

2 The Sun can be viewed safely with the naked eye only
during the few brief seconds or minutes of a total solar
eclipse. 99% of the sun’s surface is obscured during the
partial phases, the remaining photospheric crescent is
intensely bright and cannot be viewed safely without

A simple Calculation
Why looking at the Sun directly is dangerous to the eyes
is made clear through the following simple calculation.

The size of the image of the Sun at the retina be of
the order of 0.2 mm. Hence the energy available at retina
is concentrated approximately in an area of circle within
radius 0.1 mm.

Solar Energy incidence
on earth = 1.36 Kw/m2

= 1.36 X 10-4Kw/cm2

Area of pupil = 0.03 cm2

(radius 1mm)
Thus power incident
on the pupil = 1.36 X 10-4 X 0.03 kw

= 0.040 X 10-4 kw
= 4 X 10-6 kw

70% of this energy is
available at retina, i.e.,
power incident at retina = 4 X 0.70 X 10-6 kw/cm2

= 3 X 10-6 kw

The size of the image being of diameter 0.2 mm, the
energy ab-sorbed in the retina is concentrated in area =
0.03 mm2 = 0.03 X 10-2 cm2 = 3 X 10-4 cm2.

Hence the concentration of solar power in area in
which image is formed = 3 X 10-6/3 X 10-4 = 10-2 kw/
cm2

= 100 kw/m2

Which is about 100 times more than the solar
energy incident on Earth and quite powerful to cause
retinal burns even if viewed for only a few seconds!

Most radiation which falls upon the
pigmentary layers of the iris and the retina,
whether infra-red, visible or long ultra-
violet, is absorbed and converted into heat.
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sufficient eye protection.

3 Do not attempt to observe the partial (or annular) phases of
any eclipse with naked eye. Unless appropriate filters are
used, it may result in permanent eye damage or even
blindness! It is, therefore, necessary to follow certain
guidelines for safe viewing of the (partial or annular) solar
eclipse.

" The fact that the Sun appears dark in a filter such as
smoked glass, sun glasses, coloured film, phtographic
neutral density filters etc. does not guarantee that your
eyes would be safe. Damage to the eyes comes
predominantly from invisible infra-red wavelenghts.
Avoid all unnecessary risks.

" It is necessary to reduce the intensity of Sunlight at
least by a factor of 100,000 or more for safe viewing. Any
filter which reduces the intensity of a standard 60 Watt
incandescent frosted electric bulb such that the printed
code is no longer readable would be safe enough.

" To prepare an effective filter, put together two or more
thicknesses of over exposed black and white
photo-graphic or X-ray film (slower films are best) until
a density is obtained which just abolishes the readability
of print on a 60-watt bulb (Ref. Archieves of
Ophthalmology, 70 (1964) 138). The light of the bulb in a
dark room will then appear as a glow similar to that of full moon on
a moderately bright night.

" Two thicknesses of aluminised mylar sheet (ensure that
there are no microholes), or mylar flims coated both the
sides with a sufficiently thick layer of vacuum deposited
aluminium would make safe filter.

" Dark Welder’s glasses (shade No. 14) could also be safely
used.

" NOTE : As a further precaution, do not view the eclipsed Sun
even through these filters continuously beyond a few seconds. It is
however, emphasised that no legal liability for these
recommendations could be accepted since even with best of
precau-tionary warnings, there is every likelihood that accidents
will occur with direct viewing of the eclipse.

Smoked glass, colour film or sunglasses are not safe. Safest
ways are viewing Sun’s projected image through a pin-hole on a
card board held at a distance of about 1 metre or a reflected
image of the Sun on a shaded wall from a covered plane mirror
having an exposed circular area of diameter 1-2 cm.

Do not miss the joy of watching the great spectacle during
total-ity with naked eyes. This is the only safe period to watch
eclipse with naked eyes-beginning with the appearance of
Bailey’s beads (2nd contact) and ending with the appearance of
the Diamond ring (3rd contact). It would be a good idea to have
a group leader who would announce the onset and end of totality
thereby alerting the members of the group to use their solar
filters in a timely fashion.

ldh; iw- ek- 'kkyk] dksfygkiqj] Mksaxjx<+] jktukanxkao
¼N-x-½ ds foKku Dyc ds  lnL;ksa }kjk LoPNrk vfHk;ku ds varxZr
dpjs ds fuiVkjs laca/kh xfrfof/k dks xzkeh.kksa ds chp 15 fnu rd

lQyrk iwoZd vk;ksftr fd;k x;kA ekpZ 2009 ds nkSjku foKku Dyc }kjk
xzkeh.kksa ds lkFk ,d lEesyu fd;k x;k] ftles ?kjksa ,oa [kfygkuksa ls fudyus
okys dpjs dks lkoZtfud LFkku ij u Qsadus dk fuosnu fd;k x;kA dpjs ls
[kkn cukus dh 'kq#vkr dh xbZA dpjs dks tykus ls QSyus okys ok;q iznw"k.k
,oa lkekU;r rkSj ij ty o e`nk iznw"k.k ij O;kid ppkZ dh xbZA dpjs ls
cuus okyh tSfod [kkn ds ykHk Hkh crk, x,A blls iwoZ Dyc }kjk Qjojh ekg
esa xzkeh.kksa ds fy, 'kkSpky; ds mi;ksx ij ,d dk;Z'kkyk dk vk;kstu fd;k
x;k] ftlesa xkao dh LoPNrk ds fy, 'kkSpky; ds mi;ksx] fuekZ.k ,oa mlds
ykHkksa ij ppkZ dh xbZA

i;kZoj.k tkx:drk
jktukanxkao ¼N-x-½ ds gh dksysUnzk fLFkr 'kkldh; iw- ek- 'kkyk ds foKku Dyc
}kjk i;kZoj.k tkx:drk ij dk;Z'kkyk,a vk;ksftr dh xb±A blds varxZr
dEiksLV fiV dh lQkbZ] gS.Miai ds vkl&ikl teh xanxh gVkdj lks[rk [kM~M
dk fuekZ.k] vkjksfir ikS/kksa dh flapkbZ o ns[kHkky] fo|ky; ifj"kn dh fu;fer
lkQ&lQkbZ ,oa yksxksa esa i;kZoj.k ds izfr tkx:drk ykuk 'kkfey FkkA

Awareness on Medicinal Plants
Aryabhatta Science Club,
Saraswati Vidya Mandir,
Sohela, Bargarh, Orissa
organised a study tour on
‘Identification of Medicinal
Pants’, in local botanical gardens
with the help of Biodiversity Kit
provided by Vigyan Prasar.
Experts delivered speeches on medicinal view of the plants and
identified various medicinal plants during study tour.

Science Exhibition
Haritha Science Club of Sree
Saraswathy Vidya Mandir,
Ooruttambalam village, Kerala
organised a plantation
programme of medicinal plants
and conducted a workshop on
waste material products like

carry bags. Club also organised science exhibition on working and
still models and conducted quiz, debates, seminars.

Water Conservation
Hisariya Vigyan Club, Sitamarhi, Bihar, organised an awareness
programme on water conservation. Club members conducted
awareness  camps with villagers on this issue and motivated them
towards safe drinking water and water conservation techniques.

 izLrqfr% fufe"k diwjizLrqfr% fufe"k diwjizLrqfr% fufe"k diwjizLrqfr% fufe"k diwjizLrqfr% fufe"k diwj
nkapoor@vigyanprasar.gov.in

foiusV laokn

LoPNrk vfHk;ku

'kk

!
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A project on Total Solar
Eclipse 2009

Dear Vipnetians,
You might have read in the previous issue of Vipnet News about

the occurrence of the Total Solar Eclipse of July 22, 2009.  In the
following issues of Vipnet News, we will cover more articles explaining
Solar Eclipse and how to view if safely.  Vigyan Prasar (VP) has
started a campaign on Total Solar Eclipse – July 22, 2009 and
organising various activities in the entire country.  All Vipnet Clubs
are welcome to participate in these activities.

As a part of the programme, VP is organizing a competition for
VIPNET Clubs.  The winner of the competition will be invited to
participate in a camp during July 20-23, 2009 being held at Sidhi
district of Madhya Pradesh.  As a VIPNET Club, you have to constitute
a team of two members to undertake a project relating to Eclipses and
associated myths, superstitions and beliefs etc., followed by their
analysis to find its scientific basis and how many number of people
interviewed/surveyed have the knowledge about the scientific basis of
eclipses. The project is to be undertaken in your local area for at least
25-30 days.  Out of the total projects undertaken by your Club, you
have to select the best project from them and send it to VP by post/e-
mail latest by June 15, 2009. This programme is being organized
jointly by Vigyan Prasar (VP) and National Council for Science &
Technology Communications (NCSTC), Deptt. of Science &
Technology, Govt. of India.

At our end, out of the total projects which will be received by VP,
the best 250 projects will be selected, so as to give equal representation
to all the clubs, spread throughout the country.  After final selection,
the project team along with coordinator of the club will be invited to
participate in the camp. The selected project report will also be
published in VIPNET News.
So, Hurry Up! Start working on your project immediately!
The project report should comprise i) Collect information about the
Solar Eclipse related myths, superstitions etc. prevalent in your area;
ii) the history of such myths and how these were originated; iii)
whether these myths are based on any logic or some popular rationale;
iv) whether these myths have any mythological origin and what the
general masses think about these and how many people know the
scientific basis of eclipses; and v) analysis, if there is any scientific
basis of such myths and their relevance to the present situation.  After
doing such scientific analysis, submit your report/entry to VP by
post/e-mail latest by June 15, 2009 by mentioning:-
1. Title of the Project; 2. Project team members (Only 2) with  their
name/address/phone/e-mail id;  3. Name/address/phone/e-mail id
of Club Coordinator; 4. Your Unique Authorisation Number given
by VP.

Besides this you may initiate an awareness campaign against
superstitions related to Solar Eclipse in your area with the help of
Astronomy kit.  Astronomy kit has already been provided to your club
by VP.  VP is also developing an activity kit including a solar filter to
view Solar Eclipse safely.  For more information, you may contact VP.
Please send your project reports on the address given below:-
Solar Eclipse Project Desk
VIPNET News, Vigyan Prasar, A-50, Sector – 62, NOIDA – 201307

iw.kZ lw;Z xzg.k 2009 ij ifj;kstuk
fiz; foiusV lnL;ksa]

vkius foiusV U;wt+ ds fiNys vad esa bl o"kZ 22 tqykbZ] 2009 dks gksus okys
iw.kZ lw;Z xzg.k ds ckjs esa i<+k gh gksxkA foiusV U;wt ds vxkeh vadksa esa fofHkUu

ys[kksa ds ekè;e ls lw;Zxzg.k ,oa bl ifj?kVuk dks lqjf{kr rjhds ls voyksdu
djus ls lacafèkr fofHkUu tkudkfj;ka ge nsrs jgsaxsA foKku izlkj }kjk iw.kZ lw;Z
xzg.k ds volj ij iwjs ns'k esa fofHkUu LFkkuksa ij lw;Z xzg.k lacaf/kr xfrfofèk;ka
vk;ksftr dh tk jgh gSaA ftlesa lHkh foiusV Dyc Hkh 'kkfey gksaxsA

foKku izlkj 22 tqykbZ] 2009 dks ?kfVr gksus okys iw.kZ lw;Z xzg.k ds volj
ij foiusV Dycksa ds fy, ,d izfr;ksfxrk vk;ksftr dj jgk gSA gekjs lHkh foiusV

Dyc bl izfr;ksfxrk esa Hkkx ys ldrs gSaA izfr;ksfxrk esa pqus gq, Dycksa ds nks
lnL;ksa rFkk lapkyd dks lw;Zxzg.k ds nkSjku eè;izns'k ds lh/kh ftys esa vk;ksftr
dSEi esa Hkkxhnkjh dk volj fn;k tk,xkA bl dSEi dk vk;kstu foKku izlkj ,oa
jk"Vªh; foKku ,oa izkS|ksfxdh lapkj ifj"kn~ }kjk fd;k tk,xkA

bl izfr;ksfxrk esa Hkkx ysus ds fy, vkidks vius foiusV Dyc esa ,d
izfr;ksfxrk dk vk;kstu djuk gS] ftlesa Dyc ds nks&nks lnL; fey dj lw;Zxzg.k

,oa mlls tqM+s vaèkfo'oklksa] feFkdksa ,oa dgkfu;ksa ls lacafèkr yksxksa ls okrkZyki
,oa losZ{k.k bR;kfn dj ,d ifj;kstuk rS;kj djsaxsA fQj izR;sd foiusV Dyc
viuh pquh gqbZ ,d ifj;kstuk dks foKku izlkj dk;kZy; esa 15 twu] 2009 rd
Mkd ;k bZ&esy }kjk HkstsaxsA vkids }kjk izsf"kr ifj;kstukvksa ds vk/kkj ij ns'k Hkj
ls yxHkx 250 pqus gq, Dycksa ds 500 lnL;ksa ,oa 250 lapkydksa dks iw.kZ lw;Z
xzg.k ds volj ij eè;izns'k esa vk;ksftr dSEi esa vkeaf=kr fd;k tk,xkA

ifj;kstukvksa ds fooj.k dks vkys[kksa ds :i esa foiusV esa Hkh izdkf'kr fd;k
tk,xkA bl dSEi esa yxHkx 250 foiusV Dycksa dks Hkkx ysus dk ekSdk feysxkA

rks vc nsj u djsa vkSj 'kh?kz viuh ifj;kstuk dks dk;Z :i nsuk vkjEHk dj nsaA
ge foiusV Dycksa ls ;g vis{kk djrs gSa fd ,d ifj;kstuk ds :i esa vius

{ks=k esa lw;Z xzg.k ls lacafèkr fofHkUu feFkdksa ,oa vaèkfo'oklksa ds ckjs esa tkudkjh
,d=k dj ;s tkuus dh dksf'k'k djsa fd lw;Z xzg.k ls lacafèkr feFkdksa] ikSjkf.kd
dFkkvksa] vk[;kuksa dk bfrgkl D;k jgk gS rFkk mudk mn~Hko fdl izdkj gqvk]

D;k ;s feFkd fdlh rdZ ij vkèkkfjr gSa ;k fdlh izpfyr ekU;rk ij rFkk D;k
tu lk/kkj.k muds ckjs esa D;k fopkj j[krs gSaA D;k fofHkUu feFkdkas ,oa èkkjk.kkvksa
ds ihNs dksbZ oSKkfud lksp dke dj jgh gS ;k ugha vkSj vkt ds le; esa budk
D;k egRo gS rFkk@vFkok fdrus yksxksa dks xzg.k dk lgh oSKkfud vk/kkj Kkr gSA
foiusV Dyc lw;Z xzg.k ls lacafèkr fofHkUu èkkj.kkvksa ,oa feFkdksa dks foKku dh
dlkSVh ij ij[k dj mudk ewY;kadu dj foKku izlkj dks 15 twu] 2009 rd

Mkd ;k bZ&esy ls izsf"kr djsa] viuh ifj;kstuk fjiksVZ esa fuEukafdr fcUnq vo';
'kkfey djsa%&
1- ifj;kstuk dk 'kh"kZd] 2- ifj;kstuk ds lnL;ksa ¼la[;k 2½ ds uke@Qksu u-@iwjk
irk@bZ&esy] 3- Dyc leUo;d dk uke@Qksu u-@iwjk irk@bZ&esy] 4- fo-iz- }kjk
fu/kkZfjr vkids Dyc dh fof'k"B Lohd`r la[;k

blds vykok vki vius dk;Z&{ks=k esa [kxksfydh fdV dh lgk;rk ls xzg.k ls

tqMs+s va/kfo'oklksa ds f[kykQ tkx:drk vfHk;ku Hkh pyk ldrs gSaA [kxksfydh
fdV vkids Dyckas dks foKku izlkj }kjk igys miyC/k djkbZ tk pqdh gSA bl
volj ij foKku izlkj ,d fdV Hkh rS;kj dj jgk gS ftlesa vU; xfrfofèk;ksa ds
vykok ,d lksyj fQYVj Hkh gksxk] ftldh lgk;rk ls vki iw.kZ lw;Z xzg.k dk
utkjk lqjf{kr rjhds ls ns[k ldsaxsA vf/kd tkudkjh ds fy, vki foKku izlkj ls
lh/ks laidZ djsaA viuh ifj;kstuk fjiksVZ gesa fuEukafdr irs ij Hkstsa%&

lw;Z xzg.k ifj;kstuk MsLd] foiusV U;wt+] foKku izlkj] , & 50] lsDVj 62]
uks,Mk & 201 307
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Vigyan  Prasar
A-50, Institutional Area, Sector 62,
Noida (U.P.) 201 307
Regd.Office : Technology  Bhawan,

  New Delhi -110 016
Phone : 0120 240 4430, 240 4435
Fax : 0120 240 4437
Email : vipnet@vigyanprasar.gov.in
Website : http://www.vigyanprasar.gov.in

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:-

fp= igsyh&&&&&37/Photo Quiz - 37

Correct Answer of Photo Quiz 35

! ;g fp= fdl izfl¼ oSKkfud dk gS\

mÙkj izkIr djus dh vafre frfFk% 15 twu] 2009
MªkW }kjk p;fur fotsrkvksa dks iqjLdkj Lo:i foKku izlkj ds izdk'ku
Hksts tk,¡xsA vius tokc bl irs ij Hkstsa%&
foiusV fp= igsyh & 37] foKku izlkj] ,&50] lsDVj 62] uks,Mk
VIPNET Photo Quiz - 37, VIGYAN PRASAR, A-50, Sec. 62, Noida

! Identify the picture of the famous Scientist?

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

! Sample answer is shown in the puzzle.
! Last date of receiving correct entries: June 15, 2009.
! Winners will get an Astronomy activity kit as a prize. Please

send your entries to:-
Astronomy Puzzle-4, VIPNET News, Vigyan Prasar,
A-50, Sector 62,  Noida-201 307

Clues
1. Danish astronomer who is well known for the astronomical

observations. In the history, a discovered supernova is named
after his name

2. Developed the theories of gravitation and mechanics, and
invented differential calculus

3. Developed a simple heliocentric model of the solar system that
explained planetary retrograde motion and overturned Greek
astronomy

4. Established the most exact astronomical tables then known
and known for the establishment of three laws of planetary
motion

5. International Year of Astronomy 2009 is getting celebrated
for the first time use of telescope for astronomy by this eminent
astronomer

6. Discovered the planet Uranus
7. A famous Indian astronomer from Patliputra in Magadha,

modern Patna in Bihar
8. A medieval time astronomer from Gujarat and worked as a

head of the department where astronomy studies were
conducted in Sanskrit at Ujjain

9. Measured rotational periods of Jupiter and Mars; discovered
four satellites of Saturn and the gap in Saturn’s rings.

10. First to confirm Einstein’s prediction that light will bend near
a star and also discovered the mass-luminosity relation for stars

11. Used his theory of cometary orbits to predict that the comet of
1682 was periodic. Later on the same comet is named after his
name

$$$$$ Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in

ASTRONOMY PUZZLE 4

Mercury (First Planet in our Solar System)
The Planet Mercury is the closest planet to our sun and is the
smallest planet in the solar system. It is named after a roman god.
It has no natural satellites and no substantial atmosphere. Mercury
is not easily seen from Earth due to its small angular separation
from the Sun. Mercury moves around the sun faster than any other
planet. Mercury travels about 48 km per second and it takes 88
Earth days to orbit the sun. The Earth goes around the sun once
every 365 days. The planet rotates once about every 59 Earth days,
a rotation slower than that of any other planet except Venus.
Mercury is the second densest major body in the solar system after
Planet Earth and its density is slightly less than the Earths.
Mercury is dry, extremely hot and almost airless. Planet Mercury
is too small for its gravity to retain any significant atmosphere over
long periods of time. The latest satellite on its way to planet
Mercury is Messenger, which will reach to near by planet in 2011.
Name of the winner: 1. Gopal Sahni, Modinagar, Ghaziabad;
2. Ravinder Kumar, Yamuna Nagar, Haryana
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Astronomy Activity Cornner

Aim:  Understanding the phases of the Moon
Tools: Notebook, pencil, eraser etc
Procedure:  To do the experiment follows the procedure as given
below :-

1. Select the Full moon day from your calendar.
2. Start observing moon’s phase in the night sky.
3. Draw the phase of the moon in observation table as you

see in the night sky.

Phases Of The Moon

Observation Table

"

Astronomy Puzzle - 2

4. Go on repeating the drawing as mentioned in the
observation table.

5. Complete the observation table.

Theory:
Moon is the natural satellite of Earth. And hence, moon
revolves around the Earth. As shown in the diagram below,
the new  moon occurs when the moon is positioned between
the earth and sun. The three objects are in approximate
alignment. The entire illuminated portion of the moon is on
the back side of the moon, the half that we cannot see.

At a full moon, the earth, moon, and sun are in
approximate alignment, just as the new moon, but the moon
is on the opposite side of the earth, so the entire sunlight
part of the moon is facing us. The shadowed portion is
entirely hidden from view.

The first quarter and third quarter moons (both often
called a “half moon”), happen when the moon is at a 90
degree angle with respect to the earth and sun. So we are
seeing exactly half of the moon illuminated and half in
shadow.

Once you understand those four key moon phases, in
between should be fairly easy to visualize, as the illuminated
portion gradually transit between them.

Result:
1. After ………. days we saw the Full moon again.
2. On 15/16th day after Full Moon we saw …….. Moon.

(Full/Half/New)
3. The night when you could not see the Moon is

called …………

$$$$$ Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in

Name of the
winner: 1.
Pavan Navaney,
New
2. Brijesh
Kumar Baweja,
Yamuna Nagar
Congratulations!
Winner will
received an
Astronomy Kit.
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Scientoon by: Pradeep K. Srivastava, pkscdri@gmail.comvkx ,d vkWDlhdj.k vfHkfØ;k dk ifj.kke gS ftlesa fd Å"ek
vkSj izdk'k fudyrk gSA bl vfHkfØ;k ds fy, b±/ku vkSj ÅtkZ
ds ,d l'kDr lzksr ds lkFk gh  ,d vkWDlhdkjd] lkekU;r%

ok;qeaMyh; vkWDlhtu dh vko';drk gksrh gSA vkWDlhdj.k vfHkfØ;k esa
tc dksbZ oLrq tyrh gS rks vkx dh mifLFkfr vkWDlhtu ds dkj.k gh lEHko
gksrh gSA okLro esa ftls ge vkx dgrs gSa] og ,d izdkj dh Toyu ;k ngu
dh jklk;fud vfHkfØ;k gSA Toyu ;k ngu dh izfØ;k esa ftl oLrq ds
v.kq tyk, tkrs gSa muls vkWDlhtu ds v.kq fØ;k djrs gSaA tc fdlh
gkbMªksdkcZu b±/ku esa dqN vkjfEHkd Å"ek iznku dh tkrh gS rks vkWDlhtu
vius Toyu'khy xq.k ds dkj.k ml b±/ku dks tykrh gS ,oa bl vfHkfØ;k
esa eq[;r% dkcZu MkbZ vkWDlkbM ,oa ty ok"i fudyrs gSaA vkWDlhtu dh
vuqifLFkfr esa vkx ugha yx ikrh D;ksafd  vkWDlhtu ds cxSj jklk;fud
vfHkfØ;k iwjh ugha gks ikrhA bl rjg vkx yxus ds fy, 3 phtksa dh
vko';drk gksrh gS] igyk b±/ku] leqfpr ek=kk esa vkWDlhtu vkSj vfHkfØ;k
vkjEHk djus ds fy, Hkjiwj ek=kk esa Å"ek dk lzksrA ;gka ij ;g le>uk
Hkh vko';d gS fd vkWDlhtu dh vko';drk vfXu ds fy, gS] u fd
Toyu ;k ngu ds fy,A bldks ge bl rjg le> ldrs gSa fd Hkwfexr
dks;ys dh [kknuksa esa vkWDlhtu dh ek=kk u ds cjkcj gksrh gS] blfy, tc
bu [kknuksa esa vkx yxus dh [kcj vkrh gS rks og vR;ar Å"ek ds dkj.k
ngu ;k Toyu gksrk gSA

fo"kk.kq ij ,aVhck;ksfVDl dk izHkko D;ksa ugha iM+rk gS\
,aVhck;ksfVDl dk fo"kk.kq ij dksbZ izHkko ugha iM+rk D;ksafd ,aVhck;ksfVDl
,d tSfod izfØ;k dks lekIr djrk gS] ¼tSls dh cSDVhfj;k½ vkSj fo"kk.kq
dh dksbZ tSfod izfØ;k ugha gksrhA fo"kk.kq ;k ok;jl izksVhu dk ,d dSIlwy
gksrk gS ftlesa fd vkuqokaf'kd lkexzh&Mh-,u-,- lek;h jgrh gSA fo"kk.kq Lo;a
viuk iqumZRiknu ugha dj ldrk cfYd vius fodkl ds fy, tho/kkjh dh
,d thfor dksf'kdk dks laØfer dj nsrk gSA fo"kk.kq ds Mh-,u-,- ds pkjkas
vksj fyfiM ds ,d irZ gksrh gS] ;g fyfiM tho/kkjh dh dksf'kdk ds

D;ksa vkSj dSls

vk

QkLQksfyfiM ls fey tkrk gSA bl izdkj 'kjhj dh dksf'kdk esa fo"kk.kq dk Mh-,u-
,- foLFkkfir gks tkrk gS vkSj dksf'kdk dk vigj.k dj ysrk gSA bl izdkj fo"kk.kq
Mh-,u-,- 'kjhj dh dksf'kdk esa rc rd viuh izfrfyfi cukrk gS] tc rd
dksf'kdk VwV u tk, vkSj fo"kk.kq dh la[;k vf/kd u gks tk,A bl izdkj fo"kk.kq
thfor ugha dgykrs vkSj ,UVhck;ksfVDl ls fo"kk.kq dks ugha ekjk tk ldrkA tc
'kjhj esa fo"kk.kq dk Mh-,u-,- c<+us yxrk gS rks ,UVhckWMht+ ds }kjk fo"kk.kq ds ml
lkEkF;Z dks fu"izHkkoh cuk;k tkrk gS ftlds rgr fo"kk.kq 'kjhj dh dksf'kdk esa
?kqlus yxrs gSaA blds foijhr cSDVhfj;k ,ddks'kh; tho gS tks Lo;a viuk
foHkktu vkSj iqumZRiknu djrk gS] ftls fd ,UVhck;ksfVDl lh/ks [kRe dj nsrk
gSA ¼fotsrk dk uke% okfjdk 'kqDyk] djuky½

foiusV iz'ukoyh 154 ds mÙkjfoiusV iz'ukoyh 154 ds mÙkjfoiusV iz'ukoyh 154 ds mÙkjfoiusV iz'ukoyh 154 ds mÙkjfoiusV iz'ukoyh 154 ds mÙkj

What do you mean
your grade in science

is underwater?

They are below
“C” grade!

vkWDlhtu dh
vuqifLFkfr esa
vkx D;ksa ugha

yxrh\  fufe"k diwjfufe"k diwjfufe"k diwjfufe"k diwjfufe"k diwj
nkapoor@vigyanprasar.gov.in


