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Abstract
The 4 m International Liquid Mirror Telescope (ILMT) is the first optical survey telescope in
India that performs zenithal observations of a 22′ wide strip of the sky. To determine the portion
of the sky covered by the ILMT during the entire year, we represent the ILMT Field of View
(FoV) in three different coordinate systems—galactic, ecliptic, and equatorial. We adopt a
constant declination of +29◦21′41.4′′ and varying right ascension (RA) ranges corresponding
to the Local Sidereal Time (LST). The observations from June to September are hampered due
to the monsoon season. The handiness of such representations will allow us to locate a transient
event in the ILMT FoV. This will enable prompt follow-up observations with other facilities.
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1. Introduction
The 4 m International Liquid Mirror Telescope (ILMT), due to its liquid mercury mirror,

is designed to continuously scan a 22′ wide strip of the zenith sky in g′, r′, and i′ filters in
Time Delay Integration (TDI) mode with a 4K× 4K CCD camera. A detailed description of
the telescope is presented in Surdej et al. (2018). The telescope achieved first light on April 29,
2022 (Kumar et al., 2022) and has been undergoing the commissioning phase since then.

The ILMT is Asia’s largest liquid mirror telescope. It is located at the Devasthal Observa-
tory of ARIES, India (longitude 79◦41′7.08′′ East; latitude +29◦21′41.4′′ North) at an elevation
of 2378± 20 m. It is the first dedicated optical survey telescope in India. Due to its strate-
gic location between Eastern Australia and the Canary Islands, it is best suited for discovering
new astronomical sources (mainly transients such as supernovae). In this work, we present the
ILMT Field of View (FoV) in three different coordinate systems: 1) galactic, 2) ecliptic, and
3) equatorial for a ready reference. The representation of the FoV is given in Section 2 followed
by a brief summary in Section 3.

2. The ILMT Field of View over a Year
Astronomical coordinate systems are essential for determining the location of any astro-

nomical object on the celestial sphere. There are mainly four coordinate systems: horizontal,
equatorial, ecliptic, and galactic. We map the ILMT FoV in equatorial, ecliptic, and galactic
coordinate systems to comprehend the position of celestial objects that we can track with this
telescope. The angular area of the sky extent through a telescope is referred to as its FoV. De-
pending on the coordinate system used to characterize the observations, a wealth of information
on the celestial sources observed can be inferred.

In the equatorial coordinate system, the right ascension (RA) and declination of celestial
objects within the FoV are secured. This helps to identify and catalogue the stars, galaxies, and
other astronomical objects such as transients. This information further contributes to astrometry,
the science of celestial positioning. By observing the same region of the sky each night, we can
measure the apparent motion of stars and determine their proper motion.

The FoV in the ecliptic coordinate system is useful for studying the objects within the solar
system, especially those that lie close to the ecliptic plane. The FoV of the ecliptic coordinate
system allows to study the motion of planets, asteroids, comets, and other objects in the Solar
System along their orbits. By following them, we can determine not only their apparent motion,
orbital elements, and future positions but also their composition and origins. By observing and
analysing the intensity, distribution, and polarisation of sunlight within this FoV, we can gain
insights into the properties of interplanetary dust, the structure of the zodiacal cloud, and the
formation processes in the solar system. Hence, the ecliptic coordinate system provides us with
an opportunity to study the dynamics, interactions, and phenomena associated with the solar
system.

The trace of the telescope’s sky route with regard to the galactic plane is provided by the
FoV in the galactic coordinate system. By observing stars, clusters, and nebulae within the FOV,
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we can determine their position, which gives an idea of the distribution and characteristics of
objects within the Milky Way galaxy. In this way, we can gain insights into the overall motion
and behaviour of the galaxy.

As ILMT performs zenith sky observations at constant declination centred at +29◦21′41.4′′

(the latitude of Devasthal Observatory), the source moves in the focal plane along the RA axis
that corresponds to the Local Sidereal Time (LST) at the time of transit.

The primary goal of this telescope is to detect transients (such as supernovae), asteroids,
and variable stars. A year-long representation of ILMT’s FoV in galactic coordinates is advan-
tageous in locating the celestial source because we already have the information on the patch of
the sky being surveyed by the ILMT at that particular time.

A sample list of LST ranges (at the Devasthal Observatory site) for the year 2023 on new
moon dates with the corresponding galactic and ecliptic coordinates for the start and end times
of night observations is given in Table 1.

This instantly provides the RA ranges being covered on a particular day at a given time.
Due to the monsoon season, observations from June to September (four months) are hampered
at the Devasthal Observatory. Figure 1 represents the ILMT FoV in equatorial, ecliptic, and
galactic coordinate systems for the observing season between October–May. In the equatorial
plane, the FoV is like a strip of varying RA ranges with a constant declination (+29◦21′41.4′′).
In the ecliptic frame, the sky path of the ILMT is constrained only by positive latitude. The
monsoon season’s sky route is depicted in the bottom right plot. Since during a single night,
the ILMT typically covers the LST range between 8 and 12 hours, corresponding to 120◦–180◦,
the most extreme RA reached on June 1 at the end of the night does in fact correspond to the
less extreme RA reached at the beginning of the night on October 1. Indeed, the change in LST
during a period of four months at the start of a night does correspond to approximately 120◦.

3. Summary
The ILMT is designed to perform deep imaging in i′, r′, and g′ bands of the 22′ wide

strip of the sky each night in TDI mode. A particularly advantageous opportunity to find and
monitor transients like supernovae, asteroids, and other variable stars will arise from the one-
day cadence. With a representation of the ILMT FoV, one can list the RA range and the annual
sky coverage with the ILMT. Knowing the ILMT FoV in advance not only helps to anticipate
the rate at which astronomical events will be detected but also spells out the area of the sky we
will view with the telescope.
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Table 1: List of LST (at the Devasthal Observatory site) on each new moon date of the observ-
ing period (October–May) along with the corresponding galactic and ecliptic longitude (Lon)
and latitude (Lat).

Date LST Galactic Lon Galactic Lat Ecliptic Lon Ecliptic Lat
(yyyy-mm-dd) (hour)

Time
(hh:mm:ss)
2023-01-21 2.86 151◦51′11.16′′ −26◦51′47.13′′ 49◦8′15.97′′ 12◦22′2.48′′

19:00:00
2023-01-22 11.88 −160◦44′20.31′′ 76◦38′34.75′′ 165◦49′33.96′′ 26◦2′24.16′′

04:00:00
2023-02-20 4.83 172◦26′8.74′′ −10◦1′42.10′′ 74◦37′3.65′′ 6◦51′34.43′′

19:00:00
2023-02-21 13.85 46◦39′53.91′′ 76◦53′22.75′′ −167◦1′41.22′′ 37◦41′19.80′′

04:00:00
2023-03-21 6.73 −174◦30′39.26′′ 11◦9′43.04′′ 99◦37′39.48′′ 6◦17′28.92′′

19:00:00
2023-03-22 15.76 46◦52′13.28′′ 52◦2′28.22′′ −135◦43′52.50′′ 47◦35′49.44′′

04:00:00
2023-04-19 8.64 −165◦34′10.70′′ 34◦38′14.94′′ 124◦23′18.96′′ 10◦31′32.45′′

19:00:00
2023-04-20 17.66 53◦37′35.77′′ 27◦42′47.76′′ −97◦17′9.21′′ 52◦40′6.61′′

04:00:00
2023-05-19 10.61 −159◦40′50.97′′ 60◦3′2.40′′ 149◦30′16.10′′ 19◦3′10.71′′

19:00:00
2023-05-20 19.63 63◦58′33.24′′ 3◦58′52.07′′ −55◦49′54.47′′ 49◦55′52.06′′

04:00:00
2023-10-14 20.33 68◦45′2.28′′ −3◦49′53.80′′ −42◦36′13.49′′ 47◦12′10.20′′

19:00:00
2023-10-15 5.36 176◦37′35.40′′ −4◦27′0.34′′ 81◦35′18.42′′ 6◦12′18.50′′

04:00:00
2023-11-13 22.31 86◦51′31.75′′ −22◦37′31.31′′ −10◦39′32.66′′ 36◦46′19.93′′

19:00:00
2023-11-14 7.33 −171◦21′1.80′′ 18◦21′19.12′′ 107◦27′4.78′′ 7◦7′32.90′′

04:00:00
2023-12-12 0.21 112◦33′51.41′′ −32◦49′57.54′′ 15◦22′26.59′′ 25◦30′41.62′′

19:00:00
2023-12-13 9.24 −163◦23′18.65′′ 42◦15′52.66′′ 132◦2′37.72′′ 12◦43′50.95′′

04:00:00
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Figure 1: Representation of the ILMT FoV for the year 2023 dur-
ing the observational period between October–May in the (a) equato-
rial, (b) ecliptic, and (c) galactic coordinate systems. The bottom right
panel (d) represents the ILMT FoV in the galactic coordinate system
during the non-observing (June–September) monsoon period. The RA
ranges in the non-observing period overlap with the RA ranges covered
during the observing period indicating that all RA ranges are observable
with the ILMT from October–May. The red dots in the figure indicate
the new moon day in each month for the year 2023.
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