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enthusiasm and superstitions...Adam Smith



| sieRisdi = fasmr st 2009

T A qE
o U THE U § ) 3afay gael d5a g g e e gl o
FE 31 T A2l & | g | UF % a8 U Hebal TATHR Had ar
T £ | e gd Fl a9Ee & dF WAl & & H qHST A1 © |
2 T § fafare wer &1 Gifas
WfShATT Tl <& & | 2Teiih g7
B TG STARE WA B AT
T ¥ e w2dr AT stffman
! @l & | g # g &
[EHTT | SRS I AT T
94 YfAIIT 3R Aferad & 77T 6
gferd 21 BR F Fod el
GRehATAl & BRT BIZSSH & A
Elfery & =119 o qfafdd ard
& ¥ o\ @ i 9902 60
TS A A T | T ANHD

fshaT & TROTHEET ST Foll

[T St & Wi &

THL BV LECR

N

Tl bl ST STl A7 2@ S GehaT § | 37 99T
e @1l 7 T oty Efeq ¥ femae aar & 1 29 |l s

TRIIT BT TS 656 HTHIST BT & | 38 ofTel Teh1aT 2[}{]9
P IHSI BIZSIS Bl TTHT] HEEHT H Rade &
HROT BT 2 |

2 & aIed AgHEd Sl HHE:
Convechion zone 99 sG] [O99dr S94 dqe9
FT TS SAR-9eE & | B § g
T & WY B gU b auHSd dh
ST eI & AT9H ¥ hiHeh RRTEe
ST e T et S 2 | e
T AT AT9HM | hiHeh €Y § FR1E
ST B Al TpHOT & § 3
q: it § gfa &1 S § | g9ty
ATHE H SR F g B b
FROT 3] &3 Bl HHHT & HEl
ST & |

Mhotosphere

w1 " %g & 916 B B 3R . ' . ‘
: ‘qa‘ e A CIR G T T T HET H g
fafeholt &= el &1 S6% & Il BN SR Elferaw

e HereelT 45T ST & Y shen: | | % aigHed i {SFiThd IR Wal | aieT T -

BTN HSeT, 0T Ao ST HshHoT

IS Fifed & | &l e

&= feod €1 9 & 999 el

YRIET: I & ATgASd &l GO [l 9 YhreEsd ¢ | | arell # ¥ &1 59 g a

8 I SMYTHS T BRIAT g

FUiHE: T8 I YHIIHE & U ed BT & | GhoHed & | © | 7ed B ¥l H Sifrie

2T 2| BTl A A ag A | O EHHT HaTg AT 2000 fohalldiey 2T 2 | R BT T e B Th

S A 3 Fr gty | PR & T % AT Bl AR e ST & bt & 1 | T AR 1 gfte § |

THEANE® G | o= ddl

T BT 21 B # gty | STMME: I8 4 & dTgHEd & q9Y dredl 94§ |

AT W & et

T ANTETT TS U Fia9rd

q1E UF I ATl aredr awdl | fafewor ud gaeT gfshar & qream
q gadl &1 g7 & Bg BT AUHN 15x10° Hfca 2T & 3R 9t
BN SR T T AIHH H HHET ST Sl & | J9HE § BHT B
FARTEeT aUHed T % Tadr T&dl € | JUmsd 3§ arqq Jeh]
4x10° TfeaT T8 ST 2 | St T fAfhToT & Soia Hae gk

A B &1 g B THEEE
HEAAT & G99 § U 9w 91q g2 ¢ b g9 W Aferd @
SUR(CT T AT I8l Fl, IRl IR SHb! @ISl 916 H &l T8 | g&
TR 2T 1 @IS & 1868 H &1 Jeb! &7 Safch JeAT WX Elferaw
%1 @IST 1895 H I ST Heh |

AT FT T USR - AR FAl

3 &= # 2rar & O ameme g2 Y 2x10° .
BfeaT & B T AT 21 & ast # fafer & SRR SR oG G Ml 5T & HIROT &7 JeET I S &9 2 | geE T

T e & ol & YR T THET ATeqH o

T | T B T A R A A A |

IR Haes &7 ¥ fa¥e fpar o Faar 21 I
S i@l | <l ST e ATl G B A | S

SfEEAl WA YHIT Hed & o qd & gfemd 8 -

e ATt aTgHed Pl g1 # SIfee THeT el
3| SRR W B S et § A b g e | O

Pl SR 2 3D DR BT AN @ & 199 | g
% Y19 He & Sl ATeY IHDH! AGHASHAIT T

— o1l T Terd AT qY & | FF T 91 IR
(aferer ) aul & THEHAT T @l & AR FE I R auf
. T ST THHAT & | G T HA1 BT HIROT SHH

MY aa arel Jaad sitafear &1 g o
2757 fgomer ger Al & SuRAfd & HROT IHH
0.96 TeApuE AT e 9 S & e
0.31 RS 92 & g T ST SaTd &I & |
1.00 gfeer & | 39 &9 Bl a7 Hferd @1 ST qehaT & ST g
oFf % DA AN BT AT BB D 2 | T80

BT 2 | WehTST HEW I el & BIRoT JuiHed g
FAfd g fopeot fafaree fthee & famT Sae IR $am Ao ST &
Ud EUTH g U207 BT qUidT i R & SR AEH GIS & Th1eT
HS I Toh oIl & | BTalich J&0T Pl qordr bl ffq & 3ep Jea aof

FTfere dTI9 O EEEe & AIYE Sifadd &
Rt B afafcd eI T £ | 39 kT sl aTa-ATrafh sifufshan
Fed & 139 SAYhaT § 2l2sie & I A114ed ST 5 Haet Uh
EIfeTa S Wl 2 | 38 Tk # STIR So1l Mahad! & | §8 & g

VIPNET NEWS

2

April 2009/ Vol. 7/ No. 4



AT @ fosr oo 2009

1THL sV

Broadcasting Schedule of Astronomy Radio Serial qg A0
Sffﬂi"ﬂ'ﬂ SIE AHEE HIGEIEH % qrT 1%@3[, Astronemy

Name of the Language | B't Day Time ST H @S TR

station ET =l fH =,
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12. | Shillong Khasi Sunday 9.00 AM - 9.30 AM T = T 3 I,

13, | Srinagar Kashmiri | Saturday .30 PM - 10PM TS et &1 “ﬁ?”" |

14. | Trissur Malyalam | Wednesday | 8.00 PM - 8.30 PM UHl e SHTEHT ,

15. | Aizwal Mizo Saturday | 8.35 AM - 9.05 AM BT 7 ST |

16| Gangtok | Nepali | Saturday | 9.30 AM — 10,00 AM iﬁ m

17. | Imphal Manipuri | Sunday 6.40 AM - 710 AM A

18. | Kohima Nﬂgﬂmt‘-‘“-* ) ~;ﬂau”ch Feperera, e

19. | Goa Konkani | Sunday 930 AM - 10 AM e Zrefmae, .

T FoAg AMTHAT & HROT Ui Fehs 42.50 TG < BI22ieH, Eifead
¥ aftafdd 2t & 1 5 & F9 o art # o 4 ufkar & et
T BT B

qd ¥ TURYIT STZEISH T HUSK & I & eldl ol T § | 79
T USR FHIC & S a9 T ST & T ol ol ST Tel
Y T | BIZZISH I AT FHI B TR 8 Gl TR | 38 F9
& FT AER AT & STBR B JAT H @2 |l AT 9¢ A X
= UlhaT & SR g9 a9 g4, b, AR T U8l N I o | 36
T T8 s T | 38 g9 qd | Ao Sifere ™ & TE] T
THTY] H SEE AT TEE Sl T Scre | 2N | 39 qRifd #
T HTT: ST BT & ST e IHDT A 527 197 SR  geaiy
g 3o = T8 83T I A H HE 99 & a8 g4 THEHAT 48
Y 99T AR & ST | T STieh auf o a1e 9o Ao T FHehT
§2 T A IR 3Id § gF U Jd 99 dWT I &l gaTh U
¥ ftafdd 2 S | g7 SifEaa T 9T g auf § & SR
IRl T 3G Ul doh SHHT SN BT & |

T & @A

SFAfees T AT ST & HROT FF Bl AT SA@l & & FaATH
&1 HepAT & Zafng g B T S A A T AR | 266 S
T T fopdll AN & o7 T2l <@ =nfey, il Tqq aAral &l &l
TEA @l HETEAT Tl © | ot SIaEr @matag & Antest 7 faa
UhR & [Heet 1 STANT &0 2T gF &1 a@l S Fobal & |

(T g fIsTHT I BRT @A 2009 & ol T4 &l o7 2 ded
AT IT ST 2) [ ]

I . & @ U9 Sas I

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

VIPNET Questionnaire 158
(o G9Terel 158
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Eye, Vision and Solar Eclipse

Astronamy

2009

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.

nJuly 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 infrared, 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
atelescope. The safest method of viewing the eclipse during the

partial phase is by projecting the Sun’s image through a pin-hole
cameraonawhite card board held about a metre away or areflected
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 ina
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 cansee 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). Amembrane 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
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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

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

Astronamy

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
theiris. Itis 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 lensis transparent because it

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!

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
retinaand 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.
Inact, the optic nerve and the retina
are actually extensions of the brain.
The optic nerve carries the electrical

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 ageous 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

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
aclear 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 corneaand the lens bend the rays toward one another.
The cornea provides most of the refracting (bending) powver 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

. To optic nerve
outer part of the retina. (Pe— Jg:fr‘;ﬁi‘
The retina makes up the & N
innermost layer of the wall of - B
the eyeball. It is about as il' i .“', L LY ‘, . -
(] ‘ 'I; " i
"9 A tﬁ AT

fragile asa 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
rodsand about 6 million cones,
which absorb light rays and
change them into electrical
signals.

Near the center of the retinais 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

R

Flgurez Retina

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.
Instrong light, the pupil may become as small asa pinhead and so
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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

REFELERGTH L,
Firm
iy COGEMIC AATS

w-FLAYS, {00 i)

H-RAYE |1 04 i)
100

4| ™ ULTRA-VIOLE] Vislel 307424 nem
AR indign 424455
i el | Hlpe  405-402
-_ e L Green  4832-878
Hx T | YaBow  575-585
Salnt Spaeirum & Orange SBS5-64T
Earth's Surface A 847-T2
i [A00-6 A00)
il == [— MFRAJRED
dufir 1 [T 23400 M|
:[-—l Aaidar (oxsmio rsdio ereifiens)
L__. Micro-mnes I|III||IHI'II:,I|'-'-5 (=W ]
}— T b (24
1
}— Ehor-wave disthermrry {6-30 m)
Wirelmaa {30 crm -2 km)
: | HERTILAN WAYES
[ le el abiliyl
% [ E— Lang-wiree o iaSnarrery § S00-500 )
17 |

Figure 3: The Electromagnetic Spectrum

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 thatin 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

International Year of Planet Earth 2007 - 2009 " roese
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Optically important regions in the [SE—r———.
electromagnetic spectrum G
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 Imm = 10-9 metre. The electromagnetic
spectrum is shown schematically in Fig. (3).

is injury sustained.

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, adestructive 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
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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

Asimple 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

onearth = 1.36 Kw/m?2
=136 X 10-4Kw/cm2
Area of pupil = 0.03 cm?2

(radius Imm)

Thus power incident
on the pupil =1.36 X 104 X 0.03 kw

= 0.040 X 104 kw

= 4 X 1076 kw

70% of this energy is

available at retina, i.e.,

power incidentat retina = 4 X 0.70 X 10-6 kw/cm?

=3 X106 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 102 cm?2 = 3 X 1074 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/
cm?

z 100 kw/m?

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!

oedemaand eventually to degenerative changes. Do not take chances!
Rush to an ophtmalmologist in case of any symptoms mentioned
above! Toavoid 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, achange 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.

vt il P o

Astronemy

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

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.

injured for more than a year and fewer and fewer after several
years. Improvement may occur over several months butin 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,
asmall 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 Neverview the Sundirectly, 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
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sufficient eye protection.

3 Do notattempt 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.

e 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.

e 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.

e 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
adensity 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 roomwill then appear asaglowsimilar to that of fullmoon on
amoderately bright night.

e 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.

e Dark Welder's glasses (shade No. 14) could also be safely
used.

e NOTE : Asa 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 isevery 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 ona
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 agood idea to have
agroup leader who would announce the onset and end of totality
thereby alerting the members of the group to use their solar
filtersinatimely fashion. u
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Awareness on Medicinal Plants
Aryabhatta Science Club, .z
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

s Haritha Science Club of Sree
, Saraswathy Vidya Mandir,
y Ooruttambalam village, Kerala
organised a plantation
programme of medicinal plants
and conducted aworkshop 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.
: fafte aR

nkapoor@vigyanprasar.gov.in

VIPNET NEWS

April 2009 / Vol. 7/ No. 4




International Year of Planet Earth 2007 - 2009

9O G T&T 2009 TR ARAGHT

o fawe wew,

S faoee =1 & fued sie § 27 9 22 e, 2009 H BN AT
qof 7 JeoT & AR H ugr & EFm | faue =S & ol St § At
W@l & A1 g gEUeT ud 2 uftgedr & AT ade ¥ SEaie
HT H (g Al SHeiar 80 ad B | e @R e 9of 57
TEU & FHTER W Y a9 H fAfee wE o g yeor defaq wfdfatert
S @ o @ E | e et A ae o onfae B

fosme JEm 22 J@E, 2009 Fr AfT B A Iof T FE & T
T faue geral @& fofg ue SfqiiTar S &Y @1 & | g9 J97 faue
FAT 3H JAINT & AR o b & | Ui g g0 Far & al
AERT AT HaATh BN GAIET & R TAYLY & Al e # St
F 7 qRIERT & SaER f&ar S | 29 &0 &7 S faee JE R ud
T fae v e §9R 9Rkug sRy fear S |

= yfaaifar & 96 o & U el oo fawe @@ ¥ U
G @1 A B 8, EH o & ar-al 9e5g Md aY gy
g 3HY 3 Adfqeardl, fHadi ud weiEl § Hafd dnl J iy
Ud HEOT AN H U IRASH AR AT B g [Guee aae
YT AT &E U RS Dl IS YHR HEi@d § 15 S, 2009 6
ST AT $-9d BT AT | A9 ERT UMY TRASHTEAT & e ¥ 297 92
F T 250 I B FAGH B 500 HEEN UF 250 AR B IOr gF
TR & FIET W HAYST H AT B H BT e S
ORATSATSH & faaRer & el & &9 § [que # 4T yee fhar
ST | 2F HPT H ATHT 250 faUee eEl @l AN o @ AT fHe |

A T T A H AR M SO aRAT R F EW AT A R D

g fquie aoal § 98 e B © b U URAe & & H ST
& # 9 yevr ¥ wafad fafa Mgl of stafgeamt & a & e
TR H T AW B BT B B gF Tew § dafad gl drie
HATSH, ATEIHl BT STe™ T &l & T7 ST 39T fhd Wbl &3,
T I g fREr a W Sdiid € ar fordl gaferd | 92 aar @
S ATIRYT 3% A § 7 AR W@ € | 9 At et ud awonst
% U HIg =i HId B B TE & AT e AR AT b qHE H R
AT HEA & AT/ HYEAT febel AT bl TEU & el ISIi+Teh SATER 5 & |
fooe e g Yo § Hefaq [ arenst g Hawt # GEe a6
HHCT T U BT IAh] GedlehT oY (IS THR &0 16 S, 2009 T
=% AT IHA F IT HY, SO qREe R 7 frifed o sasm
M -

1. URAST 1 e, 2. uREeT & |El (WA 2) F /RN /G
TA/E-AE, 3. IS TOEIE B AN/RE 90 T, 40 Bw g
FeiRa s FaT W AR @Ea e

THD AATET AT AT HrE-a H @l e Hf qeEar § T80
I3 Aufgeamal & faare SREsdl AEE 9T I b © | @i
fthe MU Fetal Bl IS TER B8R U8el SUAST S S g & | 39
SR W (IS Y8R U fhe |7 qar @ @ & e e afafareEr &
AT U HieR heer |1 gnm, [ #erdr § s qof g4 T8 a6
TART GUET Tl § <@ T | % TSR & [ o9 (&5 991 7
1T HU L | SO TRASHT RUE & fiferd g WA -

W Te9 TRAG 3@, [0 o, @9 TR, U - 50, HET 62,
=T - 201 307

s

A projecton 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. AsaVIPNET Club, you have to constitute
ateam 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.

Atour 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 areg;
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 isalso 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
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ASTRONOMY PUZZLE4

International Year of Planet Earth 2007 - 2009

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-201307
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Clues

1. Danishastronomer who is well known for the astronomical Correct Answer of Photo Qui 735
observations. In the history, a discovered supernova is named . .
. Mercury (F_l rst Planet in our Solar System) _
2. Developed the theories of gravitation and mechanics, and V5 Pl ""eTCUW I5 8710 o pl_anet e
invented differential calculus smallest planetin the_solar system. Itis ngmed afteraromangod.
3. Developed asimple heliocentric model of the solar system that !t S5 n_atural izl Nt diiod. 3 s_tantlal SIS e Mercyry
explained planetary retrograde motion and overturned Greek is not easily seen from Earth due to its small angular separation
astronomy from the Sun. Mercury moves around the sun faster than any other
4. Established the most exact astronomical tables then known planet Mercuwt_ravels about 48 km per second and it takes 88
and known for the establishment of three laws of planetary Earth days to orbit the sun. The Earth goes around the sun once
motion every 365 days. The planet rotates once about every 59 Earth days,
5. International Year of Astronomy 2009 is getting celebrated :/Irortatlo? i:]ower ?:3 ;hatf;an{ gtr&erirﬁ)iznet F):cep;[ \r;enfttjsr.
for the first time use of telescope for astronomy by this eminent ETCIDISITE SO NG Oeses LM DOCYINTE SOIS el
B —— Planet Earth and its density is slightly less than the Earths.
6. Discovered the planet Uranus Mercury is dry, extremely hot and almost airless. Planet Mercury
7' A famous Indian astronomer from Patliputra in Magadha is too small for its gravity to retain any significant atmosphere over
' modern Patnain Bihar " | long periods of time. The latest satellite on its way to planet
8. A medieval time astronomer from Gujarat and worked as a LEraUTy e Mesgenger,which il rea_ch 0 near By planeti_n 200,
head of the department where astronomy studies were Name of the winner: 1. Gopal Sahni, Modinagar, Ghaziabad;
conducted in Sanskrit at Ujjain 2. Ravinder Kumar, Yamuna Nagar, Haryana
9. Measured rotational periods of Jupiter and Mars; discovered | | ,otiiee the noxt moves of UIENET Seience Clube, plesse wite o oo af
four satellites of Saturn and the gap in Saturn’s rings. the address given below:-
10. Firstto confirm Einstein’s prediction that light will bend near Xi.gséar:n;irffgnm Ares. Sector 6
astar and also discovered the mass-luminosity relation for stars Noida (U.P.) 201 307 ’
11.  Used his theory of cometary orbits to predict that the comet of el ol TEZW%Z% _flhoagfg'
1682 was periodic. Later on the same comet is named after his Phone - 0120 240 4430, 240 4435
name . Fax 10120 240 4437
@ Dr. Arvind C. Ranade Email : vipnet@vigyanprasar.gov.in
rac @Vi gyanprasar.gov. in Website . http://www.vigyanprasar.gov.in
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Astronomy Activity Cornner

Phases Of The Moon LR

Astronamy
Q Dr. Arvind C. Ranade
rac@vigyanprasar.gov.in

Aim: Understanding the phases of the Moon 4. Goon repeating the drawing as mentioned in the
Tools: Notebook, pencil, eraser etc observation table.

Procedure: To do the experiment follows the procedure as given 5. Complete the observation table.

below:- Theory:

1. Select the Full moon day from your calendar.

2. Startobserving moon’s phase in the night sky.

3. Draw the phase of the moon in observation table as you
see in the night sky.

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 ison
the back side of the moon, the half that we cannot see.

The Phases of the Moon

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

" entirely hidden from view.

Thefirst 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
RSl between should be fairly easy to visualize, as the illuminated

Observation Table portion gradually transit between them.
LTS il atian Chbetiy stinn Dalo Mloomn as el b 1he aighs ok Result: )
[ e | da _ _ _ 1. After.. days we saw the Full moon again.
I | Full Meoun Dy 2. On15/16" day after Full Moon we saw ........ Moon.

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

T ' ' (' planetearth®
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SCIENTOON
D

HIVIAIDS

It is thought that
HIVIAIDS started
from a monkey virus,
The first patient of
AIDS Was
discoverad In the
year 1981 in USA.

In India the first case
reported was in e
Chennnal. “Ban! Hoawt @ born luoky. Even af this
youing #ge Ha hHas Bohleved wofid wids
mitention, grande publiciy and also providing
|obE To Y may sekEeiEis

nkapoor@vigyanprasar.gov.in

3:”. STNT Ueh STTRITRoT SHTihar a1 JRomy 2 f5ee foh S Scientoon by: Pradeep K. Srivastava, pkscdri @gmail.com
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What do you mean
your grade in science
is;underwater?
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