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Abstract: This paper outlines the efforts to establish Western-style astronomical observatories in India made by
colleges and universities over the last century prior to Indian independence in 1947. The focus is therefore on the
nineteenth-century emergence of the Presidency College Observatory in Calcutta, St. Xavier's College Observatory
in Calcutta, Takhtasinghji Observatory in Poona, and Langat Singh College Observatory in Muzaffarpur.

Three of these observatories were established either to aid educated Indians in gaining a realistic knowledge
of Western astronomy, or so that India itself could contribute to that body of research knowledge. The fourth
observatory, at the Presidency College in Calcutta, was a local government initiative founded primarily to provide
a local time service and meteorological data.

Unlike the observatories discussed in the first paper in this series, none of the observatories reviewed in this
paper was set up primarily to further Britain’s colonial ambitions. All were local Indian initiatives, but the critical
involvement of Western astronomers or academics at three of the four observatories reveals that a colonial link
was still there, albeit as an underlying element.
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1 INTRODUCTION For reviews of the development of modern
This is the third of four papers that discuss the astronomy in India during the nineteenth cen-
establishment of modern astronomical observ- tury and first half of the twentieth century see
atories in India over the two centuries preced- Ansari (1985; 2000), Kochhar and Orchiston
ing Indian Independence in 1947. The first (2017), and Sen (2014).

paper (Kapoor and Orchiston, 2023) discussed

the observatories at Madras, Colaba, Kodai- 2 THE EMERGENCE OF WESTERN
kanal, Calcutta and Dehra Dun that were set up EDUCATION IN INDIA

as British colonial institutions, along with the The evolution of an English style of education
Great Trigonometrical Survey of India, and over- for the Indian ‘elite’ is a broad fascinating topic
seas and local expeditions mounted in re- that has already been written about by others
sponse to a succession of total solar eclipses (e.g. see Nurullah and Naik, 2000, and refer-
and two transits of Venus. The second paper ences therein), and is beyond the scope of this
(Orchiston and Kapoor, 2023) focussed on paper. Instead, we focus here on the emerg-
those astronomical observatories that were ence of colleges and universities that taught
founded by Indian aristocrats in Lucknow, Tre- astronomy and established astronomical obser-
vandrum and Hyderabad. This paper discus- vatories during the second half of the nineteen-
ses observatories established by four Indian th century. This movement was part of the
educational institutions located in Calcutta, ‘Indian Renaissance’, when

Poona and Muzaffarpur, and the final paper in
the series will review Indian observatories main-
tained by Indian and expatriate amateur astron-
omers. Indian localities mentioned in this paper . ; ;
are shown in Figure 1, and in order to retain the ieval _Indla on the path to modernity.
historical flavour we have retained the old names (Orchiston and Kapoor, 2023: 925).

and spellings that were used in the original The East India Company (EIC) played a crit-
historical accounts. ical role in this. Although it was founded in 1600

... British dominance had also begun to
greatly overwhelm India’s political, cultu-
ral and economic life ... [and] place Med-
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Figure 1: Maps showing Indian locations mentioned in the text: 1 = Bombay (partly hidden under 3), 2 = Calcutta,
3 = Colaba, 4 = Darjeeling, 5 = Delhi, 6 = Dumraon, 7 = Dehra Dun, 8 = Hyderabad, 9 = Jeur, 10 = Kodaikanal, 11
= Lucknow, 12 = Madras, 13 = Mangalore, 14 = Muzzaffarpur, 15 = Patna, 16 = Poona, 17 = Trevandrum, 18 =
Bankura (made from Google My Maps; map modifications: R.C. Kapoor).
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and had a long and intricate involvement in
Indian politicsand commerce (Keay, 1991; Law-
son, 1993), it only became legally responsible
for education of the Indian population with the
implementation of Section 43 of the Charter Act
of 1813 (Basu, 1867).

During the late eighteenth and early nine-
teenth centuries the EIC had brought a major
part of India under its control, which it divided
into four administrative regions. These were the
Presidencies of Bengal, Bombay, Madras and
the North-West, which explains the establish-
ment of the Presidency College in Calcutta in
1855. St. Xavier’s College in Calcutta, the Gov-
ernment College of Science in Poona and
Langat Singh College would all come later.

Itis telling that two of the four institutions dis-
cussed in this paper were located in Calcutta,
the early centre of the Indian Renaissance. This
was where science education took root in India
(Pallt, 2000). It also witnessed the birth of
English education in schools, with the founding
of the Hindu College in 1817 and the Calcutta
School Book Society in 1818 (Majumdar et al.,
2007). The Society published many books on
scientific subjects, including astronomy, in Eng-
lish and in different Indian languages.

Various scientific and technical magazines
also were launched in Bengal during the first
half of the nineteenth century (Bhattacharya et
al., 1989; Raina, 2000), and reports on astron-
omical events (e.g. eclipses, meteor showers)
and objects (comets) appeared in local news-
papers and magazines.

While English education started in Bengal, it
soon spread into neighbouring regions, and
then to other Presidencies and Provinces.

Itis within this historical context that we now
discuss Indian astronomical observatories that
were established by colleges and universities
during the nineteenth century.

3 OBSERVATORIES FOUNDED BY
EDUCATIONAL INSTITUTIONS
3.1 The Presidency College Observatory,
Calcutta

Hindu College in Calcutta was established in
1817 with a view to providing modern, Western
education in the English language for aspiring
Indians. The foundation committee was led by
the famous educationalist and social reformer
Raja Ram Mohun Roy (1772-1833; Sharma,
2002), who has been described as the ‘Father
of the Indian Renaissance’ (ibid.).

The College made a humble start, but soon
it began to chart a path to progress and was
renamed Presidency College in 1855 (Figure
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2). Eventually, the College evolved into Presi-
dency University.

In a letter dated 30 November 1905, Pha-
nindra Lal Gangooly (1906: 66) from the Col-
lege shared with the readers of The Obser-
vatory journal the following information about
the astronomical facilities at the College:

An astronomical observatory, recently
established by the Government of Ben-
gal, is attached to the Presidency Col-
lege, Calcutta, the premier Government
College in India. Our astronomical equip-
ment at present comprises two transit-
instruments by T. Cooke & Sons, a few
good chronometers, two astronomical
clocks, a chronograph, and two equator-
ial telescopes, one of 7 inches aperture
by Sir H. Grubb, and the other of 4
inches aperture by T. Cooke & Sons, the
latter being provided with a photographic
apparatus.

Prof. A. Little, of the Presidency Col-
lege, is in charge of the Observatory, and
has a few Bengali assistants, who have

been employed in making
meteorological observations, keeping
the Time Service going, systematically
observing double stars in some portions
of the southern hemisphere, and in
observing Moon-culminations with a view
to determine the longitude.

The latitude has been found by Tal-
cott’'s method to be 22° 34" 31" 2 N.

According to the following web site,
https://www.presiuniv.ac.in/web/astrohistory.ph
p, the Observatory was set up on the roof of the
College’s Main Building (long after the photo-
graph shown in Figure 2 was taken). The afore-
mentioned Talcott—Horrebow method of latitude
determination uses the zenith difference be-
tween two stars, one north and the other south
of the zenith at the time of meridian crossing.
The measurement can be done with a theodo-
lite or with a zenith telescope provided with a
screw-micrometer (Sotome, 1911).

The above-mentioned Professor Gangooly
taught mathematics at Calcutta University, and
was the Founding Secretary of the Calcutta
Mathematical Society when it was formed in
1908. He also edited the translation of the
Sirya Siddhanta by Reverend Ebenezer Bur-
gess, reprinted from the 1860 edition and pub-
lished in 1935.

Appendix IV in the Centenary Volume of the
Presidency College (1955: 310) mentions a
“Little, Charles (1885-1909) — teacher of Math-
ematics, meteorologist”, who was included in
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Figure 2: A photograph by Francis Frith of some of the buildings at the Presidency College in Calcutta

(https://upload.wikimedia.org/wikipedia/commons/3/3b/Presidency_College%2C_Calcutta_by_Francis_Frith_%28

1%29.jpQg).

the staff list of 1891. Plate 59 in Part IV of the
same Centenary Volume also shows him in a
group photograph of the winners of the Elliot
Shield in 1907, and refers to him as the Prin-
cipal of the College. The shield was named after
Colonel Elliot who was the British Administrat-
or of Calcutta and a great lover of football.

The ‘History’ entry in the Astrophysics sec-
tion of the Presidency University web site re-
ports that

Regular observations of solar system
planets and other objects were made
and reported in the journals published
by the early Astronomical Society of
India in Calcutta. The telescope was
in operation till the 1960s when the
students of the Astronomy course in
the Mathematics department used it.
(https://www.presiuniv.ac.in/web/astrohi
story.php accessed 20.11.2022; their un-
derlining, not ours).

We were unable to view any of these publica-
tions, and no observational papers by Gan-
gooly, Ganguly or Little were found during an
ADS search. The reported regular observa-
tions of Solar System objects were carried out
with modest instruments and published locally
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instead of in international journals. Therefore, it
is safe to assume that original cutting-edge
astronomical research was not being carried
out at the Observatory.

Currently the observatory still exists, on the
roof of the main building (see Figure 3), and al-
though part of the mounting of the 7-inch Grubb
telescope is in situ, the telescope itself has
been removed (Figure 4). It appears that the
walls of the observatory require some attention,
but the dome itself is still sound. At the time of
writing (March 2024) the School of Astro-
physics plans to install a 12-inch reflector in the
observatory.

3.2 St. Xavier’s College Observator

The second observatory we shall discuss in this
paper was founded by the Jesuits in Calcutta in
1877.

The Jesuits are an order of the Roman
Catholic Church that was founded by the
Basque Spaniard Francis (later Saint) Xavier
1506-1552) and six companions in 1540. The
Jesuits have a special interest in mathematics
and astronomy (see Udias, 2003; 2015), and
they played a key role in the development of
‘modern astronomy’ in China (Shi, 2020; Udias,
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Figure 3 (above): The old observatory at Presidency Uni-

versity (courtesy: Dr Saumyadip Samui).

Figure 4 (right): Part of the mounting for the 7-inch Grubb

refractor (courtesy: Dr Saumyadip Samui).

1994) and Siam (Orchiston et al., 2019; 2021).
They also were active in India from the 1680s
(Kameswara Rao et al., 1984; Kochhar, 1991:
95), a reflection perhaps of Saint Francis
Xavier's own interest in India, where he suc-
cessfully proselytized from the time he first
arrived in India in 1542, just two years after his
Jesuit order was founded (see Brodrick, 1952).
However, this paper focuses on an observatory
that was established by the Jesuits at St.
Xavier's College in Calcutta more than three
centuries later.

St. Xavier's College (Namboodiry, 1995)
was founded in January 1860, with

. a vision of imparting the best Euro-
pean education to catholic settlers in the
city along with the locals. The first pros-
pectus clearly stated, “The course of
studies is similar to that pursued in the
great colleges of Europe” and it included
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subjects like mathematics, trigonometry,
and the natural sciences. (Katti, 2022).

Astronomy was one of the ‘natural sciences’.

As is sometimes the case in astronomy, the
establishment of an observatory at St. Xavier’s
College in Calcutta was due largely to the vision
and passion of one man, in this case Father
Eugene Lafont (1837-1908; Figure 5). Lafont
(Biswas, 2001) was born and trained for the
ministry in Belgium, before completing degrees
in Philosophy in Tournai and Natural Sciences
in Namur. In 1865 Lafont was assigned to St.
Xavier’s College to teach science, and the 28-
yr old arrived in Calcutta on 4 December as
Professor of Physics. One of his first tasks was
to establish a science laboratory.

Lafont soon gained widespread visibility in
India when in 1867 he predicted

adevastating cyclone that was approach-
ing the city, based on his regular meteor-
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Figure 5: Fr. Eugene Lafont (Wikimedia Commons).

ological observations carried out using a
barometer in his rooftop lab. He immed-
iately informed the local British govern-
ment authorities who had missed it.
Thanksto him,immediate measures were
taken to save lives. Thus, he became a
new reliable scientific weather forecaster
for the Indo-European Correspondence,
the weekly newspaper that was publish-
ed in Calcutta. (Katti, 2022).

Apart from meteorology, Lafont’s interests in
science and technology were wide-ranging, and
astronomy was merely one of these. But it was
a rare astronomical event, the 1874 transit of
Venus, that ultimately inspired the construction
of an astronomical observatory at St. Xavier's
College. By this time, Fr. Lafont was Rector of
the College (Chinnici, 1995/1996: 94).

After James Gregory, Edmund Halley and
Joseph-Nicolas Delisle explained how tran-

Figure 6: Palermo Observatory’s Pietro Tacchini
(https://en.wikipedia.org/wiki/Pietro_Tacchini#/medi
al/File:Pietro_Tacchini,_ante_1905 -

_Accademia_delle_Scienze_di_Torino_0110_B.jpg)

Indian Observatories: Educational Institutions

sits of Venus could be used to resolve the most
pressing problem in international astronomy—
the mean distance from the Earth to the Sun—
the 1761 and 1769 transits assumed major im-
portance (Sheehan and Westfall, 2004). But the
results from the various international exped-
itions were disappointing (\Woolf, 1959). So the
focus then shifted to the 8/9 December 1874
transit (Cottam and Orchiston, 2015), and the
Italians decided to establish an observing sta-
tion at Muddapur in Bengal.

Unlike most 1874 international expeditions,
the Italian team would rely on spectroscopic
observations of the transit (Pigatto and Zanini,
2001) led by Pietro Tacchini (1838-1905; Fig-
ure 6), the Astronomer at Palermo Observatory.
During the transit Tacchini (1875) observed the
spectrum of Venus and “... also validated the
use of spectroscopic observations to determine
the exact instant of limb contact.” (Gariboldi,
2014: 2121). Meanwhile, Fr. Lafont, who had
joined the Italian transit expedition, broadened
his astronomical horizons by learning first-hand
how to carry out successfully spectroscopic ob-
servations of the Sun.

Tacchini was impressed with seeing condi-
tions for solar observing in India, and he also
noted that in those months when there was
maximum rainfall in Palermo there was mini-
mum rainfall in Calcutta, and vice versa. More-
over,

... the best months to observe in Calcutta
were also the cooler ones, with great
advantage to the observers. And since
the difference of longitude between Cal-
cutta and Palermo was about five hours,
the observations would never be simul-
taneous ... (Chinnici, 1995/1996: 94).

He therefore suggested to Fr. Lafont that they
establish an observatory at St. Xavier’'s College
that could work in tandem with Palermo Obser-
vatory on a co-ordinated spectroscopic study of
the Sun.

Fr. Lafont was persuaded, and while he
launched a public fund-raising appeal Tacchini
was busy designing the new observatory. By
March 1875 there were enough donations for
Tacchini to order a 7-inch (17.8-cm) equatorial
refractor from the celebrated German tele-
scope-maker, Merz. However, delivery was
anticipated to be in 1877.

At the same time, through the Memorie della
Societa delgi Spettroscopisti Italiani, Tacchini
informed his international colleagues that

The eminent father Lafont ... has accept-
ed the proposal to build an Observatory
in Calcutta in his College with the aim of
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Figure 7: A photograph of part of St. Xaviers College during the nineteenth century, including the Observatory

(courtesy: INAF-Osservatorio Astronomico di Palermo, Library).

carrying out there regular solar observa-
tions which (...) could fill the inevitable
gaps of our [Italian] Observatories be-
cause of the too often overcast sky in
(winter) months. (Chinnici, 1995/1996:
95).
Tacchini (Chinnici, 1995/1996: 95-96) also
mentioned that construction of the observatory,
with its 10-ft diameter drum dome for the Merz
refractor, was nearly completed. Figure 7 shows
the completed observatory.

While waiting for the arrival of the Merz
telescope Fr. Lafont attached a spectroscope to
a small refractor and used this to practise
observing solar spectra. However, towards the
end of 1876 his patience may have been
running thin because he then talked about
installing in the dome an equatorially mounted
refractor with a 9-in (23-cm) Stenheil objective
(Chinnici, 1995/1996: 96).

Finally, on 12 June 1877 Fr. Lafont wrote
Tacchini that the observatory was operational,
complete with the Merz and Steinheil refractors,
three spectroscopes, an excellent astronomical
clock and a chronometer (Chinnici, 1995/1996:
98). He added:

| think that, with these instruments, a
clear sky and some practice, next winter
| should be able to send you my obser-
vations of the solar limb. (ibid.).

~ 369 ~

Instead, further delays occurred as Fr. Lafont
considered retaining the Merz telescope and
selling the Steinheil refractor to defray ex-
penses, and it was only on 28 May 1878 that he
wrote Tacchini:

... | send you some observations which
the excellent weather conditions of the
season have allowed to carry out. Do not
publish them, for these are my first trials
with the Editon’s electric pen, which, |
think, will be very useful to me when
publishing my observations about [the]
solar limb ... (Chinnici, 1995/1996: 99;
our italics).

Sadly, these would appear to be the only
solar limb observations that Tacchini received
from Fr. Lafont, who by November 1878 was
seriously ill and went to Europe for a year to
convalesce. In the meantime, one of Tacchini’s
key ltalian collaborators, Fr. Angelo Secchi had
died in 1878. As a result, Tacchini acquired new
responsibilities, and had less time to devote to
solar spectroscopy, so when Fr. Lafont did
return to India at the end of 1879 there was not
the same urgency to continue the solar collab-
oration. Moreover, he had additional responsi-
bilities associated with the University of Calcut-
ta which left him with less time for the St.
Xavier’s College Observatory or the solar spec-
tral project.
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Table 1: Astronomical reports by Fr. De Penaranda published in the Indo European Correspondence, 1882-1896.

Date* Report
1882 May Observations of the partial solar eclipse on 17 May
1889 September Observations of the conjunction of Mars and Saturn on 20 September
1890 February Favourable position of Neptune for observation
March Up-coming conjunction of Mars and the double star B Scorpii on 5 March
June Observations by a St. Xavier’'s College team of the annular solar eclipse
on 17 June
November The conjunction of the Moon and Neptune on 26 November
1891 May Observations of the transit of Mercury on 10 May
1892 October Observations of the occultation of Jupiter by the Moon on 6 October
1893 Throughout “... St. Xavier's Astronomical Observatory published as many as 13 reports
the year on the astronomical occurrences including the sun, moon, transit and
conjunction of many planets.” (Ghosh, 2019: 217).
1895 February “... Fr. Penaranda published in the IEC an elaborate study of the Inverted
image on the retina and explained the mathematical precision of the
indications furnished by our eyesight.” (Ghosh, 2019: 217).
1896 Information about the up-coming total solar eclipse of
21/22 January 1898

* Note that Biswas (1894) incorrectly dates some of these events.

However, Fr. Lafont was not the only astron-
omer at St. Xavier’s College: on 14 November
1874 he had been joined by the Spaniard Fr.
Alphonse De Penaranda S.J. (1834-1896;
Ghosh, 2019). Fr. De Penaranda had wider-
ranging astronomical interests than Fr. Lafont,
and

... contributed regularly on the ‘Astrono-
mical Occurrences’ column in the journal
of Indo European Correspondence (IEC)
published on every Wednesday during
the 1880s. (Ghosh, 2019: 216).

For example, De Penaranda’s observations of
Mars in 1889 were reported in minute detalil
(ibid.).

After a hiatus of one year (1881-1882),
when he was establishing a new Jesuit college
in Mangalore, De Penaranda resumed his
reports in the IEC with an account of the 17 May
1882 partial solar eclipse. After another time-
gap, De Penaranda continued to provide
astronomical accounts through to the 1890s
(see Table 1), the last appearing two years
before his death in 1898 at the age of 64.

Earlier this same year the French Jesuit Fr.
C. De Clippeleir, S.J., from St. Xavier's College
led a Jesuit expedition to Dumraon (Figure 12),
where they successfully observed the 22 Jan-
uary 1898 total solar eclipse mentioned on the
last line in Table 1. We can be sure that Fr.
Lafont would also have liked to join this ex-
pedition, but he was now in his twilight years
and observational astronomy was but a distant
memory. In 1904 he resigned as Rector of St.
Xavier's College, but he continued to teach
physics for another two years. Then ill health
intervened and he retired to Darjeeling in the
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Himalayan foothills, where he died on 10 May
1908.

Two years later, the Observatory was re-
designed and moved to a new site on the cam-
pus (Figure 8), but College staff never suc-
ceeded in carrying out cutting-edge research in
astronomy or astrophysics there (Chinnici,
1995/1996: 101-102). So, despite the early
promise, in the end St. Xavier's College Obser-
vatory played no part in the international devel-
opment of solar physics. This primarily was
because Fr. Lafont was an accomplished edu-
cator and populariser (Katti, 2022),* not an ob-
servational astronomer, and none of the other
staff appointed by the College to teach physics
was trained to pursue international-level re-
search in astronomy or astrophysics. Technol-
ogy had also moved on, and the equipment at
the College Observatory was now dated.

The St. Xavier’'s College Observatory shown
in Figure 8 no longer exists, but in 2014 a C-14
Schmidt-Cassegrain telescope was installed in
a new 7.3-m domed observatory on the roof of
one of the College buildings, along with an
adjacent roll-off roof observatory used for solar
observing. This current facility is known as the
Father Eugene Lafont Observatory. So,

. St. Xavier's Collegiate School and
College continue to groom and produce
top scientific talent. The alumni of the
physics department currently play an im-
portant role in scientific establishments
across the country and abroad. Like they
say, candle to candle, the flame lit by Fr.
Lafont’s magic lantern continues to illum-
inate many young minds. (Katti, 2022).
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Figure 8: The relocated St. Xaviers College Observatory (after Katti, 2022).

3.3 Maharaja Takhtasingji Observatory,

Poona

An observatory at Poona (present-day Pune)
was established in 1888 by His Highness Ma-
haraj Raol Shri Sir Takhtsinhji Jaswantsinhji
Sahib of Bhavnagar (1858-1896; r. 1870—
1896; Figure 9). This was at the suggestion of
Kavasjt Dadabhai Naegamvala (1857-1938;
Figure 10; Ansari, 2019), a young Lecturer of
Physics at Elphinstone College in Bombay.

Naegamvala came from a prominent Parsi
family of contractors, and was a brilliant under-
graduate student at Elphinstone College, grad-
uated with a BA in 1876 and an MA in Physics
and Chemistry in 1878, and in the latter year
winning the Chancellor's Gold Medal. He joined
the College in 1882 as a Lecturer in Experi-
mental Physics and specialized in spectro-
scopy.

In 1882 the Maharaja was visiting the Uni-
versity of Bombay where he met Naegamvala
who pointed out that:

. adequate means for the pursuit of
spectroscopic investigation did not exist
in any of the Colleges affiliated to the
Bombay University and that Elphinstone
College would be prepared to organise a
spectroscopic laboratory, if provided with
a sum sufficient for the purpose. (Cited in
Ansari, 2019: 309).

Naegamvala said he was ready to move ahead
with a laboratory if the funding could be arrang-
ed. The Maharaja responded by offering Rs.
5000, on the expectation that the Bombay Gov-
ernment would match this, and he subse-
guently explained his motivation for this ben-
eficence in a letter now housed in the Bombay
Archives:
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On one hand | [the Maharaja] have the
satisfaction of knowing that | had done
something to supply a very desirable
means for [the] study of an important
branch of science. | shall, on the other
hand, have the gratification of thinking
that it has permitted me to perpetuate the
memory of my present visit ... (Cited in
Ansari, 2019: 309-310).

The only other spectroscopic laboratory in
India at that time was at St. Xavier’s College in
Calcutta, under Fr. Eugene Lafont, where he
was using 9-inch and 7-inch refracting tele-
scopes for solar and stellar spectroscopic ob-
servations. Ansari (2019: 311) notes that

Through Father Lafont’s influence, it was
natural that Naegamvala’s interest shift-
ed from a spectroscopic laboratory to an
astrophysical observatory. After convinc-
ing Principal Wordsworth of Elphinstone
College, Naegamvala used recommend-
ations from Father Lafont and Father
Deckmann (Professor of Physics at St.
Xavier’s College) to request funding so
that he could visit various observatories
and laboratories in Europe ...

Naegamvala then obtained a grant of
Rs. 10,000 to purchase instruments in Eu-
rope and visit laboratories and observa-
tories there, where he could familiarize
himself with the instrumentation that would
be needed and the associated observation-
al techniques. After visiting St. Xavier's
College Observatory he sailed for Europe,
and after going to the College Romano in
Rome, Potsdam Astrophysical Observa-
tory and Meudon Observatory in Paris he
crossed the English Channel and made for
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Figure 9: Colonel H.H. Maharaja Raol Shri Sir Takhtsinhji Jaswantsinhji of Bhavnagar (Royal Archives
https://www.facebook.com/RoyalArchives/photos/a.372204173245633/637791590020222/?type=3; accessed 9
December 2022).

Sir Norman Lockyer’s Solar Physics Observa- While in England Naegamvala also drew up
tory in South Kensington, London. Once there, a list of the instruments that he wished to
“... he trained himself in handling new spec- purchase for his new observatory, and he even
troscopic and photographic apparatus ...” (Cit- had it approved by the Astronomer Royal, Sir
ed in Ansari, 2019: 311). William Christie. By the end of his European so-
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Figure 10: Professor Kavasji Dadabhai Naegamvala (after Kochhar and

Narlikar, 1995: 17).
journ Naegamvala “... felt confident about
establishing an astrophysical observatory in
India.” (ibid.).

Naegamvala returned to Bombay and for
some time he worked in the spectroscopy lab-
oratory at Elphinstone College, but in 1888 he
moved to The Government College of Science
in Poona.? as Lecturer in Astronomy (see An-
sari, 2019: 311)—not as a Professor of Astro-
physics, as suggested by Narlikar (2003) and
repeated by Kochhar and Orchiston (2017).

It was there, in Poona, that Naegamvala
established the Maharaja Takhtasingji Obser-
vatory, with a grant from the Maharaja. By the
end of 1888 the Observatory was operational
(Naegamvala, 1888), and Naegamvala sent a
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list of the instruments to the Astronomer Royal.
This list included:

(1) A 16%-inch Newtonian Grubb reflector (see
Glass, 1997)3

(2) A 6-inch equatorially-mounted Cooke re-
fractor

(3) Al2-inchsiderostatand solar grating spec-
troscope

(4) A transit telescope

(5) Spectroscopes

(6) A standard clock

(7) A chronograph.

Naegamvala was fully aware of the quality
of his instruments and wanted to use them to
contribute to science. So he wrote to Sir Wil-
liam Christie, who responded:
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It is very desirable that the fine equip-
ment of the observatory ... should be fully
utilized as such valuable work might be
done with it at a station like Poona near
the Equator where observations of the
Sun, Moon Planets etc. could be made
under much more favourable conditions
than in our Northern observatories. India
seems to be peculiarly marked out for
observations of the Sun, especially spec-
troscopic ... (Christie, 1897).

Accordingly, Naegamvala began research in
the fields of astrophysics and solar physics.

One of Naegamvala’s strongest support-
ers back in England was J. Norman Lockyer, so
it is ironic that

Naegamvala’s first use of the large re-
flecting telescope was to prove his men-
tor, Lockyer, wrong. Naegamvala (1891)
showed that the chief nebular line in
Orion was sharp under all circumstances
and therefore could not be the remnant
of a magnesium band as Lockyer had
suggested. (Kochhar and Orchiston,
2017: 750).

Needless to say, Lockyer (1898) was far from
amused.

Upon researching observations made at the
Takhtasingji Observatory and their publication,
Ansari (2019: 312) found that between 1888
and 1902 Naegamvala “... typically published
one paper or short communication per year,
mainly in Monthly Notices of the Royal Astron-
omical Society.” Apart from the afore-mention-
ed spectroscopic study of the Orion Nebula, a
few of these papers were on astrophysical
themes (i.e. nebulae, or the spectrum of Nova
Persei 1891), one dealt directly with positional
astronomy (the 1891 transit of Mercury), and
another was on the spectrum of a sunspot
group. So Naegamvala was hardly a prolific
publisher, and nor was he a notable contributor
to the international growth of astrophysics.

What he did do, however, was make val-
uable observations of the total solar eclipse of
22 January 1898. The path of totality of this 2
minutes 21 second event crossed central India
(see Figure 11), and the nine different ob-
serving stations used by the international and
Indian eclipse teams are shown in Figure 12.
Table 2 lists the different teams.

In our understanding of the solar corona,
after the 18 August 1868 event the eclipse of 16
April 1893 proved a turning point. This was
when observations of relative Doppler shifts in
coronal spectral lines by Deslandres proved
that the corona rotated with the Sun (Deslan-
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dres and Hale, 1896). The total solar eclipse of
22 January 1898 also holds an important place
in the history of solar physics. During this
eclipse, astronomers detected the spectral line
doublet at 5317A and observed the mysterious
‘green line’ at 5303A (which was actually first
recorded by Pogson (Nath and Orchiston,
2021) during the 18 August 1868 eclipse, but
generally is attributed to Young and Harkness
and the total eclipse of 7 August 1869). At the
time, the ‘green line’ was associated with an
unknown element, which Grunwald (1887) had
termed ‘Coronium’. We now know that it is a
‘forbidden line’ due to highly ionised Fe XIV
(Claridge, 1937).

Naegamvala had earlier participated in the
British expedition to Norway for the 9 August
1896 total solar eclipse, but that venture failed
due to clouds. For the 22 January 1898 Indian
eclipse he chose to observe from Jeur in the
Sholapur district of Maharashtra (Figures 12
and 13). Also sited at Jeur were teams from Lick
and Tokyo Observatories, while the small Cha-
bot Observatory party was located nearby at
Vangi (Table 2). Other eclipse teams listed in
this Table were found at the various sites mark-
ed by the purple stars in Figure 12. Conspic-
uous by its absence in Table 2 is a party from
Kodaikanal Observatory, arguably India’s fore-
most solar research facility at this time (Koch-
har and Orchiston, 2017: 752-756). This is
because Evershed and Michie-Smith chose to
join one of the British expeditions (see Maun-
der, 1899) rather than go to the trouble and
expense of mounting their own expedition.

Figure 14 indicates that Naegamvala led a
very large eclipse team, but we should note
that not everyone was from the College of
Science in Poona. For example, Fr. F.X. Haan
S.J. from St. Xavier's College in Bombay (not
Calcutta) opted to join Naegamvala’s party
(which was much closer to ‘home’), rather than
going to Dumraon where the Jesuit astrono-
mers from St. Xavier’s College in Calcutta were
stationed. Also present were various officials
supplied by the Government in Bombay.

Naegamvala’s primary interest was to ob-
tain spectroscopic observations of prominen-
ces, the chromosphere and the corona, *
assigning a secondary place only to the sub-
jects of photographing the corona and of eye-
observations.” (Naegamvala, 1902: 6). He
therefore came to Jeur armed with the following
instruments (Naegamvala, 1902: 6-7):

1) An equatorially mounted 6-inch prismatic
camera (Figure 14) to record the ‘flash’
spectrum and the spectrum of the corona.

(2) A 12-inch Boucault siderostat with a 3-inch
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Figure 11 (above): Map showing the path of totality of
the 22 January 1898 total solar eclipse across central
India (https://en.wikipedia.org/wiki/Solar_eclipse_of J
anuary_22, 1898).

Figure 12 (right): Map of India showing Bombay,
Calcutta, Delhi, Kodaikanal, Madras, Poona, and the
principal observing sites used during the total solar
eclipses of 1868 (red dots), 1871 (green diamonds)
and 1898 (purple stars) (map: Wayne Orchiston).
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Table 2: A list of the various 22 January 1898 eclipse parties.

No. Site Nation Party Reference(s)
1 Viziadurg | Britain Lockyer Lockyer et al. (1904)
2 Jeur India College of Science, Poona Naegamvala (1898; 1902)
3 Japan Tokyo University Terao and Hirayama (1910)
4 USA Lick Observatory Campbell (1898; 1900a; 1900b);
Orchiston and Pearson (2017)
5 Vangi USA Chabot Observatory Burckhalter (1898)
6 Talni Britain British Astronomical Association Maunder (1899)
7 Pulgaon Britain Joint Permanent Eclipse Committee Hills and Newall (1898)
8 Ghoglee | Scotland Astronomer Royal of Scotland Copeland (1898)
9 Sahdol Britain Astronomer Royal Christie (1898)
10 Buxar Britain British Astronomical Association Maunder (1899)
11 | Dumraon India St. Xavier’s College, Calcutta De Campigneulles (1899);
De Campigneulles and Josson (1898)
12 India Survey of India

slit spectroscope, a two-prism quartz-cal-
cite camera, and a single-prism quartz-cal-
cite camera (Figure 15).

A 12-inch coelostat with a 6-inch achro-
matic lens, serving as a coronograph.

A 4-inch portrait lens, serving as a corono-
graph.

An integrating spectrograph.

An analysing slitless spectroscope.

A telescope to be used to search for prom-
inences.

An objective prism telescope.

3)
(4)
(5)
(6)
(7)

(8)

Figure 16 gives the layout of the various instru-
ments and structures within the ‘eclipse com-
pound’.

On the vital day the sky was clear, and
everyone successfully observed the eclipse.
Numerous spectra and 40 photographs were
taken, many drawings of the corona were
made; the variation in temperature during the
eclipse was recorded; shadow bands were
looked for; and changes in animal and bird
behaviour were noted. And all this during a to-
tality that lasted a mere 01m 59 s.
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Figure 13: Naegamvala’s Jeur eclipse camp (after Nacgamvala, 1898: Plate IIl). In his Report ... Naegamvala
(1902: 3) described the countryside here as “... flat, almost devoid of trees except for a few scrappy babuls (Acacia
arabica), and the supply of water was not plentiful.” The site was near Jeur railway station, which was serviced
from Poona by the Great Indian Peninsula Railway. The location of the eclipse camp was 18° 12' N, and 75° 12'E.

Figure 14: Professor K.D. Naegamvala’s Eclipse Team; Naegamvala is seated fourth from the right. The 6-inch
prismatic camera is at the rear on the left side (after Damania, 2008: 60).

Here is Fr. Haan’s account of events, as The flash is the moment when the
communicated by him to the Bombay Examin- continuous spectrum of the Sun disap-
er newspaper: pears, and the dark lines become bright

Just before totality 1 could still see the throughout.

bright lines, but not as distinctly as be- When the flash set in only three-

fore. | kept my eye fixed on one part of fourths of the lines in the group upon

the spectrum: a group of lines between which I had fixed my eye were bright.

500 and 505 wavelengths. Most fortunately, Prof. Naegamvala

~ 376 ~



Wayne Orchiston and Ramesh Kapoor Indian Observatories: Educational Institutions

Figure 15: A photograph of Naegamvala’s horizontal photoheliograph, showing the 12-inch heliostat that was
driven to track the Sun, and the tube that led to the spectrograph, which was located under the black cloth cover
(after Maunder 1899: 81).
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Figure 16: Layout of the eclipse camp. Key: 1 = 6-inch prismatic camera (with wind break); 2 = siderostat; 3 =
single spar prism; 4 = 8-inch lens; 5 = slit spectroscope; 6 = two prisms spar; 7 = seconds clock; 8 = 4-inch
coronagraph; 9 = well for clock weight; 10 = clock of coelostat; 11= coelostat; 12 = 6-inch coronagraph; 13 =
meteorological hut; 14 = slitless analysing spectroscope; 15 = 3-inch telescope; 16 = prismatic telescope; 17 =
integrating spectrograph; 18 = darkroom; 19 = Director’s seat; 20 = workshop (after Naegamvala, 1902: Plate V).

has succeeded in the most difficult task time for observation is less than a se-
of taking a photograph at this important cond, as the duration of the flash seemed
moment. This will no doubt be of the to be to me.

greatest use, for it is very difficult for any After the flash there was complete
observer to see a weak thin line at the darkness; only the bright arcs of D3 and
side of a bright one, especially when the F remained visible, and in the middle of
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Figure 17: The photograph of the ‘flash’ spectrum published by in the Astrophysical Journal (after Naegamvala,,

1898).

Figure 18: A composite drawing of the corona based
on photographs taken by Naegamvala’s team at Jeur
(after Naegamvala, 1902: Frontispiece).

Plate XXVI.
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o # Phetesinen O%%ae Racns 1503,

Figure 19: A detailed outline sketch of the corona
made by the Reverend A. Abbott at Naegamvala’'s
Jeur eclipse camp (after Naegamvala, 1902: Plate
XXVI).

the field of vision appeared a luminous,
greenish, broad arc, whichwas at first
weak, and then grew steadily in bright-
ness and extension. This was the line
1474, the light of the corona. (Cited in de
Campigneulles, 1899: 87— 89).

In our opinion, Naegamvala and his team
used this eclipse to make valuable contribu-
tions to solar physics in two specific areas:
(1) Details of the ‘flash spectrum’; and (2) The
nature of the corona at this time.

We can presume that Naegamvala would
sympathize with our first choice, since this is
precisely what he chose to analyse and write up
first before preparing his 1902 monograph
about the eclipse. Thus, “Photograph of the
spectrum of the “Flash” at the solar eclipse of
21 January 1898” was published in the Astro-
physical Journal later that very same year
(Naegamvala, 1898), and the photograph in
question is reproduced here as Figure 17.
However, as mentioned by Ansari (2019: 313—
314)

The editor of the Astrophysical Journal
pointed out to readers that the repro-
duction “... failed to bring out all the fine
lines shown on the original.” He also
commented that perhaps the most inter-
esting feature of the photograph was the
prominence that was shown in two lines,
H and H$, but was invisible in the H and
K and the hydrogen lines (Naegamvala
1898: 121).

The second area where Naegamvala's
eclipse expedition produced useful results was
in delineating the nature of the corona at this
time. Upon combining the various successful
photographs taken, Naegamvala (1902: Front-
ispiece) then published a composite drawing
based on these, and this is shown here as
Figure 18. While coronal drawings are often
unreliable, the basic form of the corona shown
here bears some resemblance to the sketch
made at the time by Reverend A. Abbott and
reproduced here in Figure 19. January 1898
was near sunspot minimum, but Naegamvala
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explains that it is simplistic to assume that the
coronal pattern is automatically linked to either
sunspot maximum or sunspot minimum. He
elaborates:

A careful examination of the most reli-
able drawings and photographs since
1860, however, indicates that there are
sub-types of coronge and that the corona
of 1898 belongs to one of these. Evi-
dently the form does not change only
with the general maximum or minimum
period, but with what Newcomb (Astr.
Phy. J., Vol.XIll) has called the “mid-
phase rising” and “mid-phase falling”
epochs, and any abnormal activity of sol-
ar spots has also a decided effect on the
form ...

An inspection of Plate XX will show
that though on the whole there is a great
family resemblance between the forms of
coronee at similar phases of solar activity
from cycle to cycle, there are many in-
stances of marked variation from a given
type. (Naegamvala, 1902: 57-59).

Naegamvala (1902: 60; our italics) then re-
cognises that there is an interesting research
project awaiting his attention:

In a complete investigation of the sub-
ject not only the sun-spot frequencies
preceding each eclipse by a definite per-
iod should be considered, but other indi-
cations of solar activity such as faculae
and prominences ought to be also taken
into account. Moreover, the forms of cor-
onee as depicted are not all reliable and
the same weight cannot be assigned to
them all. It is only of late that both the
inner corona and its outer extensions at
an eclipse have been successfully and
adequately photographed. A long series
of such photographs taken with identical
instruments from eclipse to eclipse alone
can contribute to a satisfactory discus-
sion of the problem. However, there
seems to be very little room for doubting
that the coronal features change in sym-
pathy with the state of absolute solar
activity. In a separate memoir | propose
to undertake a further detailed investiga-
tion of this most interesting question in
solar physics.

In fact, this foreshadowed memoir never
appeared, and no astronomical papers by Nae-
gamvala appeared after the publication of his
1902 eclipse monograph. So, although this
work brought him further international expos-
ure, it also sounded the death-knell for his
career as an active astronomer.
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We concur with Ansari (2019) that part of
the reason for this was Naegamvalad’s disillu-
sion over the founding Directorship of Kodai-
kanal Observatory. Well prior to his retirement
as Director of Madras Observatory in 1891,
Norman Pogson relentlessly lobbied Govern-
ment over the establishment of a new high-
altitude mountain observatory devoted to solar
physics. After Pogson’s death his successor,
Charles Michie-Smith (1854-1922) took up
where Pogson left off, and when the new ob-
servatory was approved in 1893 he was ap-
pointed founding Director (Kameswara Rao et
al., 2014b). Clearly politics was involved here,
since Naegamvala had a far better internation-
al reputation in solar astronomy than Michie-
Smith did. But Michie-Smith had strong sup-
porters back in England. Ansari (2019: 319) has
also pointed out that Naegamvala was not a
‘team-player’. Until the arrival of the 1898
eclipse he tended to work in isolation, and

... did not have contact with other as-
tronomers working in India, so initially he
may have been completely unaware of
the developments that led to the estab-
lishment of ... [Kodaikanal Observatory].

This is certainly possible. So, the 1898 eclipse
was ‘too little, too late’!

3.4 Langat Singh College Observatory,
Muzaffarpur

Muzaffarpur is 70 kilometres north of Patna in
Bihar. What interests us here is the Langat
Singh College, which was host to an astronom-
ical observatory. The College was established
in 1899 and is said to be the oldest institution of
higher learning in North Bihar (Langat Singh
College; http://www.lIscollege.ac.in/).

Named after Babu Langat Singh, the prime
mover in its establishment, the College building
was modelled after Balliol College at Oxford
University. The dome of the astronomical ob-
servatory on top of the main building cannot
be missed (see Figure 20). In February 1915
the College acquired an equatorially mounted
4-inch refractor from England (Figure 21). A
Planetarium is also on campus, near to the
Observatory (Figure 22). Originally, the Obser-
vatory and the Planetarium were both fully
functional, but currently they lack the relevant
instrumentation and equipment.

J.N. Sinha (2018), the former Professor of
History of Science at the University of Delhi
supplied the photographs shown here, and he
throws some light on the history of the Obser-
vatory:

... in February 1914, Professor Romesh
Chandra Sen of GBB College, as the col-
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Figure 20:

Langat Singh College (photograph: http://www.Iscollege.ac.in/gallery/building; accessed 7
November 2022).

Figure 21: Some of the Astronomy Class of 1949 at the Langat Singh College Observatory (adopted from
Sinha, 2018).
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Figure 22:

lege was known then, sought guidance
from J. Mitchell to establish an astron-
omical observatory at the college. An
amateur astronomer and the principal of
Wesleyan College, Bankura in West
Bengal, Mitchell responded with detailed
suggestions. Accordingly, the college
acquired in February 1915 a telescope
from England with a four inch object
glass with a 1% inch finder, a dewshade,
and a rack and draw tube. More acces-
sories, including an astronomical clock
and a chronograph, were acquired in the
coming months.

The observatory was operational by
the spring of 1916. On April 7, Mitchell
congratulated the college authorities on
their “excellent astronomical equipment”
that only a few possessed and said he
expected them to send him research
findings in the future. Soon, they request-
ed the Survey of India in Dehradun for
the accurate latitude and longitude of the
observatory. In December 1919, the Trig-
onometrical Survey sent them the co-
ordinates of three points in Muzaffarpur
town. Consultations took place also with
the Mathematical Instrument Office, Cal-
cutta (now Kolkata), and more instru-
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The planetarium building at Langat Singh College (adopted from Sinha, 2018).

ments and accessories were added in
following years.

One knows little about how the obser-
vatory functioned after 1933. However,
the fact that a planetarium was added to
it in 1946 indicates that it was doing well.
The planetarium was fairly advanced for
its time. The observatory was also used
in the BSc astronomy course in which
students were taught how to operate the
equipment and watch the sky. The pos-
ition of the stars published in The States-
man was used to make the nightly ob-
servations, sources testify.”

Post-1970, the planetarium and the obser-
vatory began to decline. Most of the equipment
became either junk or was lost. The State Gov-
ernment assured the College of support for its
restoration, but nothing seems to have come of
this.

In 2022, the Langat Singh Observatory and
the Planetarium were listed in the “Portal to
the Heritage of Astronomy” of the United
Nations Educational, Scientific and Cultural
Organization (UNESCO), under the Format
“IAU - Outstanding Astronomical Heritage”
(https://www3.astronomicalheritage.net/index.p
hp/show-entity?identity=217&idsubentity=1 ):
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Langat Singh College Observatory, Kalam-
bagh Rd, B.R. Ambedkar Bihar University,
842001 Muzaffarpur, Bihar, India

Planetarium, Langat Singh College, University
Road, B.R. Ambedkar Bihar University, 842001
Muzaffarpur, Bihar, India

Latitude 26°06°50” N, Longitude: 85°22°'44” E,
Elevation 59m above mean sea level.”

4 CONCLUDING REMARKS

In the case of Takhtasinghji Observatory royal
‘patronage’ in the form of financial support was
paramount, whereas the Presidency College
Observatoryin Calcuttaand St. Xavier’'s College
Observatory resulted from initiatives taken by
expatriate staff with astronomical interests who
also had leadership roles in these institutions.
In addition, St. Xavier's College Observatory
survived, initially, because of strong support
provided by a leading Italian Jesuit astronomer.

It is notable that both Takhtasinghji Obser-
vatory and St. Xavier's College Observatory
were founded to address international develop-
ments in astrophysics that were occurring in the
1880s and 1890s. This Indian initiative reflected
an enlightened attitude that was rare in other
British Asian-Oceanic colonial nations at this
time.* Note, however, that the founding of
Takhtasinghji Observatory resulted directly
from an indigenous Indian initiative (through Dr
Naegamvala) and local financial support (from
Raja Takhtasinghji), while St. Xavier’'s College
Observatory was a joint Jesuit initiative of Fr.
Lafont from the College and Italy’s Dr. Tacchini
from Palermo Observatory and was funded by
College supporters and local fund-raising ef-
forts (Chinnici, 1995/1996). But whereas Takh-
tasinghji Observatory’s charter was to further
international  astrophysics—using  suitable
instrumentation acquired specifically for this
purpose—perhaps Fr. Lafont also hoped that
St. Xavier’'s College could contribute solar data
that would help in understanding Indian climatic
conditions, and thus assist agricultural produc-
tion. If this was indeed the case (and currently
there is no known evidence one way or the
other), Fr. Lafont also would have had an
economic or even a socio-political motive for
founding his Observatory, and he may not have
viewed it solely in the context of solar physics
research.

It is notable that of the four observatories
discussed here none of them has survived in
more-or-less original form through to the pres-
ent day. With the passage of time the impres-
sive-looking St. Xavier's College Observatory
lost its research functions and was demolished,
while the much more modest Observatory at
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Presidency College in Calcutta is regarded as
part of the history and heritage of what is now
the Presidency University. It is telling, however,
that both nineteenth century Calcutta observa-
tories have inspired the recent emergence of
modest astronomical facilities at these institu-
tions, to support undergraduate and post-grad-
uate programs in Astronomy and Astrophysics.

Meanwhile, Takhtasinghji Observatory clos-
ed following the death of its Indian founder, and
the impressive array of instrumentation that had
been used for research was transferred to Kod-
aikanal Observatory. For a long time, the Grubb
telescope was not used at Kodaikanal, but in
1951, when Dr. A.K. Das was Director, he had
the telescope renovated, and it was used in the
International Mars Committee’s 1954 opposi-
tion program. It has since been used for stellar
spectroscopy. Today the renovated 20-inch
Grubb reflector is known as the Bhavnagar
Telescope and is still used for observational
astronomy. It has aptly been described by Kam-
eswara Rao et al. (2014a) as the most travelled
telescope in India.

5 NOTES

1. Another important contribution that Fr. Lafont
made to Indian science was to assist Dr.
Mahendralal Sircar (1833-1904) in founding
and developing the Indian Association for
the Cultivation of Science in 1876, but this is
well documented by Biswas (2000; 2001)
and lies outside the scope of this paper.
The College of Science was founded in
1854, and was renamed the College of
Engineering in 1911. It is the third oldest
engineering college in Asia (see
WWW.Coep.org.in).

In 1897, the 16% inch mirror was replaced
by a 20-inch mirror.

For Australia see Orchiston et al. (2017) and
for New Zealand see Orchiston and Hearn-
shaw (2017). Of other Asian British colonies,
Hong Kong had an observatory that focus-
sed solely on meteorology and time-keeping
(McKeown, 2011) as did Singapore—but in
a much more modest fashion (Williamson
and Wilkinson, 2017). Surprisingly, Malaya
lacked an observatory (Williamson, 2015).
Given the over-abundance of typhoons (re-
ferred to elsewhere as cyclones or hur-
ricanes) in East and South Asia, cyclone
alerts and associated research formed one
of the primary roles at not only Hong Hong
Observatory, but also Zikawei Observatory
(e.g. see Zhu, 2023) and Manila Observa-
tory (e.g. see Alverez, 2023) set up by the
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Jesuits on the Chinese coast and in the
Philippines, respectively (Udias, 2003).
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