
Library and Information Services in Astronomy VII: Open Science at the Frontiers of Librarianship
ASP Conference Series, Vol. 492
A. Holl, S. Lesteven, D. Dietrich, and A. Gasperini, eds.
c©2015 Astronomical Society of the Pacific

Productivity of Indian Telescopes: Impact Analysis through
Scientometric Methods

B.M. Meera,1 and M. Manjunath

Raman Research Institute Bangalore — 560080, India, 1meera@rri.res.in

Abstract. This paper aims to study the productivity of modern Indian telescopes
that were installed after India attained independence from colonial rule. (The study
also includes one telescope built under colonial rule that is still in operation today.)
Productivity is measured by the number of papers published from the fourteen tele-
scopes included in the study. Researchers make use of the astronomical data generated
by these telescopes and write research papers, which are then used by other researchers
and cited in subsequent papers. This study quantifies the impact that the telescopes
have on scholarship and analyzes the data using scientometric indicators.

1. Introduction

After the East India Company’s political entry into the subcontinent, nine observatories
were established in India. The majority of these observatories were founded in the 19th
century: Madras Observatory was the first to be established in the late 18th century, and
the Solar Observatory and the Nizamiah Observatory were both established in the first
year of the 20th century. Of all of these, only the Solar Observatory at Kodaikanal still
exists. The rest of the observatories have ceased operations.

This study aims to identify the different telescopes that are installed in India —
there are currently 14 major telescopes (Rajan 2009).

2. Methodology

When we say productivity, we are referring to the number of papers published that use
a specific telescope facility. We collected this data for most of the telescopes from
the observatory’s own web sites or from their institutional repositories. For the other
telescopes, we searched in the Astrophysics Data System (ADS) by telescope name.
From this data, we set up “private libraries” for each of the telescopes in ADS, which
was a helpful tool for our scientometric analysis. The “private libraries” also helped
in extracting other data required for our impact analysis, including the total number of
papers published, the total number of citations received, the average citations per paper,
and h-index.
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3. Data representation and analysis

3.1. Analysis of Table 1

Table 1 lists 14 major telescopes: there are two solar telescopes (532 papers), five
radio telescopes (675 papers), three optical telescopes (104 papers), two optical infrared
telescopes (258 papers), one infrared telescope (95 papers), and one high energy gamma
ray telescope (20 papers). The telescopes are listed in the table by the year they were
established. The most productive telescope is the Giant Meterwave Radio Telescope
(GMRT), which was established in the year 1999, indicating that telescope age has no
correlation with the productivity. All together, there are 1,643 papers published using
Indian telescopes. The highest number of citations is associated with the GMRT papers,
followed by the Himalayan Chandra Telescope (HCT) and the Udaipur Solar telescope.
The h-indexes of these telescopes are also commensurate with their respective number
of publications and citations.

Table 1. Data from the 14 Indian telescopes used in our study.

In this paper, we also study telescope usage by Indian authors and by foreign
authors. For the HCT, 87% of authors are foreign. For GMRT, the percentage of foreign
authors is 81%, and for the Devastal telescope the figure is 64%. We obtained this data
by using the author affiliation field in ADS.

4. Collective productivity

Table 2 includes data from all telescopes as a measure of collective productivity.
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Table 2.

4.1. Analysis of Table 2

To do the analysis for this section, we merged all of our “private libraries” in ADS.
In total, there are 1,643 papers published using Indian telescope facilities since 1889.
The first such paper was published in 1904 by the Kodaikanal Observatory for their
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bulletin. The first international publication from India was in the “Monthly Notices
of Royal Astronomical Society” in 1906. On average, these papers have 8.3 citations.
The h-index for the collective productivity of all of the telescopes is 46 — it should be
noted that the h-index is age-dependent, it increases monotonously with time. There

are few papers reporting productivity of individual telescopes. While there are a few
comparative studies of selected telescopes: Crabtree and Bryson (2001); Trimble at
al. (2005); Grothkopf and Stevens-Rayburn (2006); Abt (2012), none of the authors
could find any publications that reported on the total productivity of all of a nation’s
telescopes. The h-index we found for Indian telescopes seems to be a good quality
measure of national telescope productivity.1

5. Conclusion

This study aimed to address the productivity of telescopes of a nation, defining pro-
ductivity as the sum of the papers published using telescope facilities for astronomical
studies. The collective productivity is defined as a list of all of the publications gener-

1Editors’ remark: for meaningful comparison the length of the period of the operation should be factored
in.
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ated by all the telescopes in the nation. Therefore, a study of this kind can be the first
step in generating a “telescope bibliography” of a nation.

Telescopes are significant investments for a country. The number of papers pub-
lished using these telescopes is a quantitative measure of their outcome as compared in
light of the investment made for their installation. The impact of these papers in terms
of the number of citations, the h-index, and the g-index speak for quality of the output.
We feel that studies like this can best be appreciated when it is possible to compare the
data from multiple countries.
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