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|. Brief histo

XVllth century: Isaac Newton

1851: Ernesto Capocci

1875: Henry Skey, 35 cm mercur

1909: Robert Wood, 51 cm prot

1982: Ermanno Borra (air-bearin
liquid resin)

1994: Borra & Hickson (2.7m LM

NODO: Hickson

2003: 6-m LZT, Hickson
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|. Brief histo

1996: First contact with Erman

1997: Marseille conference
1997: ILMT

2007: Meeting Prof. Ram Saga
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The paraboloid
consists of an ideal
optical system to
focus a beam of //
light rays into a
single point




Earth rotation ...

and conic







* Liquid Mirror Telescope




Build at
home your
own liquid
mirror
telescope ...



















The Liquid Mirror Tel

Reflectivity

Reflectivity of Liquid Mercury (Hg) versus Wavelength
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TDI mode of observation




TDI mode (Time Delay
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The TDI mod

The exposure time in the TDI mode is |i
the latter one can be increased by co-a
exposures recorded during different nig
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Raw CCD frame




Construction of a 1 dimension « =i il=[s )
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Construction of a 2 dimension «
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Pre-processing




CCD frame corrected by the @ i=I8i= sl

Raw CCD frame I pre-processing




Raw CCD frame




CCD frame corrected by t flat field »

After pre-processin
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Prof. Govind Swarup
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The International Liquid Mir




Shipping of the ILMT
(22 December 2011)
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Packing of the mirror with foam, carbon fiber and urethane at AMOS, before
shipping from Liege to ARIES observatory (Devastha Indla) on the 22nd of
December 2011.



Container at AMOS comprising
the telescope structure, the air
bearing and the TDI corrector,
before shipping from Liége to ARIES
Observatory (Devasthal, India) on  _
the 22nd of December 2011.




Departure of the container with the telescope 2 air bearing and the TDI
corrector on the 22nd of December 2011.



Departure of the box containing the 4m-mirror December 2011.
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of March 2012)

Night shipping of the 4m-telescope and its mirror



Arrival of the truck carrying the 4m-mirror at Jevasthal (India)
(23rd of March 2012) 0



Crane dropping off the 4m-mirror at the
(23rd of March 2012)




Crane dropping off the container with the re, the air bearing and
the TDI corrector at the site of Devasthal arch.2012)
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Transportation of the ILMT primary mirror the entrance and the summit
of the Devasthal Observatory (24 May 2013) 47



Transportation of the ILMT primary mirror e entrance and the summit
of the Devasthal Observatory (24 May 2013) 48
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Transportation of the ILMT primary mirror 2N the entrance and the summit
of the Devasthal Observatory (24 May 2013) 50




Civil engineering constr
ILMT dome
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The dome




ebruary 2013)

ILMT dome construction on the Devasthal
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ome construction

Members of the Pedvak team finishing the
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Digging 7 holes 10 feet deep, to look
for good earth grounding (June 2016)













he ILMT compressor,
nd main ILMT buildings




Erection by AMOS of the mechanical structure MT on 2nd of march 2017
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Aryabhatta Research Institute of Observational Sciences

(An Autonomous Institute under DST, Ministry of Science & Technology, Govt. of India)
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Fish eye view of the ILMT mirror, the air our safety yellow
pillars to prevent any switchover of the



of the ILMT from
all of the main




Air bearing inside a plexiglas box to maintain perature distribution










e two compressors
d their associated air
nks




Pneumatic modules located near les located inside
the 2 air compressors room



Fish eye view of the main ILMT structure and ¢}is(=He] sl d[eE1 Mool =I0i (o] #




The TDI optice

Camera
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North-South alighment of the al corrector
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Optical blank used for the L1 ‘// \

lens before polishing e



The L1 lens after being polished,
of the ILMT optical corrector
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side the cylinder




al corrector assembled
ocus and tip-tilt adjustment
smMSs

The optical corrector installed on
the primary focus support



Cleaning of




SOCABELEC Interface under
test at the Liége Space

Center (ULiége, 18 November

2013)







DC power supply for the CCD camera
and cooling compressor (PT-30 gas)

CD 4Kx4K (Spectral
2nts) with connections
ooling and an optical
transmitting the data

puter located in the




Support of the filter tray (Sloan g’, r’, I’). Center
(ULiege, 18 November 2013)
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Installation of the filter tray just under the CCD the SOCABELEC interface
at the prime focus
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The ILMT mirror filled with ] with mylar




Aerial top view of the ILMT
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Aerial view of the domes of the 4m ILMT, DOT and of the 1.3m DFOT






Science with liquid mire

« Without astronomy, ignores the place he
occupies ».

Aristotle

@ THE UNIVERSE ISN'T 5

COMING TO AN END,
YOU JUST LEFT THE
CAP ON!




Detection of space dt




Meridian 3
(37212)




science_frame_path: /home/iimt/transient_detection/Science_images/20241102-0006.fits
reference_frame_path:
/home/ilmt/transient_detection/Reference_images_20241026/20241010-0015.fits

Date: 2024-11-02

UT-Start: 15:33:21.526612

RA: 23:47:13.689

solar system object: No
confidence score: (0.82226, 0.99679536)

x-y coordinates of candidate: (3722, 6309)

wcs coordinates of candidate: ('23h 42m 12.7s', '+29d 4m 26s")
host type: hostless host name: ---

-

Spinning satellite
displaying specular
reflections?

solar system object: No
confidence score: (0.86825883, 0.9999487)
x-y coordinates of candidate: (3754, 6339)

wcs coordinates of candidate: ('23h 42m 13.4s', '+29d 4m 15s")
host type: hostless  host name: ---
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Fig. 17. ILMT detection of the supernova 2024cjb in the i"-band. The
left image shows the detection on 16/2/2024, the middle image was
recorded on 9/2/2024 and represents the reference image subtracted
from the previous one and the right image corresponds to the subtraction
between the left and middle images. We see that the host galaxy is very
well subtracted. The white arrow indicates the location of SN 2024c¢jb
at 9h11m27.5s 429°29’36”. The size of the field 1s 1’ X 1”. North 1s up,
and east 1s to the left.
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Field_25/10/2022, #15













Open star cluster NGC6834 in the Milky Way (ILMT, April 2022)
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DEC gaia - DEC cal (arcsec)
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Geophysics ap

Difference vs Observation Time

My,
51.0 - » i q & 5%
50.8
o
X
&
: iy,
=
g 50.6 %
&
“GI »
(a)]
= ¥
50.4 -
x ot
50.2
) Q ) ) o ) o 0 0 o ) o ) 0 ) ) 0
O ©% 0% ©% 0% ©o% 0F 9% 0% 0% 0% 0% o 0% of o o°
00 . . 00. 00 00 00 00. 00. 00. 00. 00. 00. 00. 00 00- 00.
1 SN S U O S R S S SO S N R S S S o
AT AT »;;0& 7:5,06 ’f)_ge 7;5'\’0 1’5‘\’1 1@1 nbw°°' 1“’06 1&_06 1&\,0 1’*’\’1 16,01 ,f,ﬁb‘ 16’06
LA LSS LS L (LN LGN LS LR LN L L LU L PN L S (LS

Date and time (Pranshu)



Xl. Conclusion

& The ILMT is an instrument that dedicated to a
photometric and astrometric ey, as well as to
hunter astronomical transients + cal application

& Its geographical coordinates 7.08” E,
29°21°41.4” N, at an altitude of 2378 m.

& The mirror quality is limited ction (atmospheric

seeing: 1.2”, pixel size=0.327", FOV=22.3’)
& Plus: continuous zenith observations |« =58 ElENC[TEULYA
smallest atmospheric extinction, 1D flat =1 B [{¢]4[=]¢
photometric quality, image subtraction, |::ls[-5=Te{e[{[e]) M)
& Relatively cheap
& Several institutes are involved at arnational level +
free public access to the data
& Cons: non steerable telescope, ac. integration, ...
& References : https://www.ilmt.be
https://aries.res.in/facilities/astronomical-t



http://www.ilmt.ulg.ac.be/
https://aries.res.in/facilities/astronomical-telescopes/ilmt




