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* Discovery of Helium

 Evershed and Solar Gravitational Redshift

e Comet 1882
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Five Millennium Canon of Solar Eclipses (Espenak & Meeus)

Saros 133
Gam.




NORMAN ROBERT
POGSON 1861-1891

In 1861, N. R. Pogson was appointed the
government astronomer at Madras,
India. When he arrived he had to work
under harsh conditions. He found the
instruments in a bad shape and there
were no proper staff to assist him. In
spite of all these he began a series of
observations which terminated with his
death 30 year later. He was credited
with 50,000 observations most of which
were published by Michie Smith after
Pogsons death. During his stay in
Madras he discovered several minor
planets and detected large number of
variable stars. He named his daughters
after the minor planets he discovered.
He was also well known for his work in
comets and solar eclipses




Solar Eclipse Observations from Baikal -Tamilnadu
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e The main

question in
1868 was —

 What is the
nature of red
protuberances
called
Prominences







BRIGHT LINES SEEN IN THE SPECTRUM

OF THE SOUTH EAST BY EAST PROMINENCE

§cale Divisions of the

ORDINARY LINES IN THE SOLAR SPECTRUM

MEASURED BEFORE AND AFTER THE ECLIPSE.

PRINCIPAL SOLAR SPOTS MIASURED AT MASULIPATAM

Aw o PTTERE@NAY ATIGITST 15th, 1868.



Pierre Jules
Janssen:
1824-1907

Sir Joseph
Norman Lockyer:
1836-1920

Lord Rutherford:
1871-1937

cleveite

1868: A bright yellow line at 587.49nm in
the spectrum of the chromosphere of the
Sun

1868: A yellow line in the solar spectrum,
labelled D3,, concluded it was caused by
an element unknown on earth and labeled
it: nAiog (helios).

1895: Isolated helium by treating cleveite

with mineral acids.

Actually looking for argon, but after

removing N and O noticed a bright-yellow

line that matched the D3 line seen in the

Sun.
Cleveite is an impure variety of
uraninite. It has the composition UO2
with about 10% of the uranium
substituted by rare earth elements.
Helium is created by the alpha
radiation of the uranium which is
trapped (occluded) within the mineral

1907: Identifies alpha particle with He++
nucleus



Plate 1. The field of U Sco. North is to the top and east to the left. The scale is shown. (a) is the Palomar
O plate taken when U Sco was in quiescence, (b) is UKSTUIIIalJ 5177 taken on 1979 July 14, U Sco has
my=15 and is marked and (c¢) is UKSTUIIlaJ 5279 taken on 1979 August 15, when U Sco had

almost returned to its quiescent level.
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Kodaikanal Observatory with 8-inch and 6 —
Inch telescope domes







John Evershed 1911-1923




‘igure 3.9. John Evershed at Kodaikanal Observatory in India, ca. 1905 &5
director from 1911 to 1923. (Courtesy Indian Institute of Astrophysics 558
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Centre of Sun & Fe arc
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Jeffrey Crelinsten

Evershed

declared finally
in 1923

"Reviewing the
evidence as a
whole, there
seem to be
very little
doubt that the
Einstein effect
is present in
the solar
spectrum .’
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e Comets

Letter from H.A Sayed (sholapur Sept 2006)
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Mirza Ghalib’s letter to Nawab Anwar-ul-Daula ‘shafaq’
((translated by Sri Mohan Lal Azad)

.. Now | thought it my bounden duty to express my views about
"‘the comet (dhum tara)’ referred to .... lamin afix as to

what to write as nothing for sure could be said on this count ..
... In Shahjehanabad, after the sun set, it appeared on the
horizon. As was the practice in those days, the Sun was looked
upon as the “prime object’, Comet’s position and timings of its
appearance were not given precedence, thus were ignored...
... For several days the Comet was the topic of talk amongst
the city-dwellers. The Comet has not been visible for the last
10 — 12 days. ...’




Comet Donati (1858)

- painting from the book "Fire in the Sky’
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THE GREAT SEPTEMBER COMET OF 1882
11(C\1882 R1) THAT TRANSITED OVER THE
SUN - POGSON'S OBSERVATIONS FROM
MADRAS OBSERVATORY






The great comet of 1882 (designated as C\1882 R1) was one of the
most brilliant sun grazing comets of nineteenth century that launched

a major astronomical project "Carte du ciel' of photographing the sky
(Gingerich 1992, Ashbroock 1961).

The comet had many firsts to its credit: one of them being that
display of anti- tail (or sun-ward tail) for the first time.

Ashbrook(1961) comments it appeared several decades too soon for
its unusual phenomena to be studied with modern techniques.

The comet was independently discovered by several observers in the
southern hemisphere. The perihelion was on 17th September when
the conjunction with the sun happened (comet was at a distance of
305,000 miles from the sun's surface). Elkin (1883) described the
event in great detail * | actually observed it to disappear among the
undulations of the sun's limb.






Madras Observations: The Madras
observations were started by
N.R.Pogson , then Director of Madras
Observatory, quite early, even before
perihelion on 11th September1882. N.R
Pogson was a well known observer,
who established the magnitude scale.
He has observed several comets earlier
and the famous one being the
rediscovery or recovery of the lost
comet of Bielain 1872 (Pogson 1872).
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*Pogson used the 8-inch Troughton and Simms telescope for his observati-ons.

» He started observing (may be independently) and measured the position of
 "Upper or Eastern Nucleus® of the comet. Although no detailed account of the
 observations are available the above statement suggests that he observed more
» than one nucleus (lower or western).He measured positions of the upper or

» eastern nucleus from 11 September onwards when ever the sky permitted him
 using several comparison stars.
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The observations cover up to November 1st.
On October 24th he comments that the comet was
much fainter and its

“two nuclei often scarcely to be distinguished from the
Coma and the dome stuck fast on opening it and
the length of comet's tail could not be measured'.

He clearly saw two nuclei. The observations
stopped after November 1st. It was known that
some comets split after perihelion. Biela's comet , a
periodic comet of 6.6 yrs was single before 1846
but split nto two after perihelion passage in 1846.
On its return in 1852 the fragments appeared as
twin comets and disappeared all together in later
years.



The Puzzle

Pogson's records suggest that the Great comet 1882 Il had split
even before perihelion. However David Gill of the Cape Observatory
strongly asserts that it is not the case (Gill 1883).

Writing in MNRAS Gill states " In reply to the question which you
ask on behalf of the society viz. whether before perihelion the Great
Comet of 1882 showed a duplex or compound nucleus, the
observations recorded by Mr. Finlay and Dr. Elkin on September 7

and 8 and printed in Monthly Notices prove clearly that no duplicity
could be detected with our optical means on these dates. Dr. Elkin
describes the nucleus as sharp, well defined disk 10" or 15" in
diameter as strongly condensed in the centre’



.. A'short glimpse | obtained confirmed the view. weather was unfavorable till 17th, the
day on which the disappearance of the comet on the sun's limb has been noted.
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Drawings of the great Comet (b) 1882.
by Wilhelm Tempel.

Gill asserts that till September 28th (inclusive ) the nucleus was single. However on
September 30th the nucleus is seen to be split. It was remarked by Finlay “there
seems to be two balls of light in the head '(of the comet). Drawings by Temple (1883)
do show two bright nuclei on 1st and 2nd October. Several observers had noticed
multiple nuclei after 1st of October.



What was that Pogson measured from 11t September?

Regarding Pogson's observation: could the geographical separation
between Madras and Cape Town offer a different line of sight to the comet
displaying different perspective?

At a distance of 0.5 a.u a cometary object of 10 km that could in principle
provide different facets to geographical locations separated by 6400 km.
(At a distance of 0.5 a.u the earth's radius subtends an angle of approx. 18",
twice the solar parallax.) Could this be the probable cause?

Pogson did not publish his observations. He also did not reduce some of
these observations. We could not trace any drawings of the comet by him
which would have clarified the picture.

His reluctance to publish might be some thing to do with the attitude of then
government which not only rejected his request for a trained European
assistant but also admonished him for not publishing the routine meridional
observations regularly done at Madras.






Comets like the Great Comet 1882 Il, comet
du Toit (C/1945VI) and lkeya- Seki
(C/1965S1) are now called Kreutz
Sungrazers and thought to belong to
parent comet known as X/1106C1.



SILPACAM (1)

Regarding the appearance of Comet
188211 ,Nursing Row (1883) mentions that

Our Hindoo astronomers (astrologers?)
predicted the appearance of a comet in the
southern hemisphere in their printed calendar -
no other particulars except that it would possess
a bright copper colour like the rising moon and a
long tail. The name given to their predicted

bR |

comet is “Silpacam™.



Table 1. Measurement of positions of the upper nucleus of the Comet 1882

Date

Sept 11

16

23

24

25

26

27

30

Oct 4
8

16

17

19

24

L.S.T L.M.T R
h ms h m s h ms
452644 1728299 1006 9.0

528354 1717422 1058 14.3
55555.7 1741 21 1054 06.8
527554 170910.5 105154.3
548222 172538.0 104931.0
53749.2 171110.9 1046 59.1
536421 1658 16.1 1040 28.0

N.P.D
O | "
90 42 04

92 54 22
90 33 51
94 08 32
94 41 35
9514 45.5
96 33 30

543 59 164855.3 1033 21.05 9844 04
629257 1719239 102843.6 1002843
606 1.75 162436.5 1017 51.4 104 00 6.5

6 51 31.3 10 12938

7 456
6 54 39.5
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