
Infrared Instrumentation (D.K. Ojha, M. Puravankara, S. K. Ghosh): 

 
Infrared (IR) astronomy is one of the core areas of experimental research in DAA. Currently, the 

IR group members at TIFR are involved in the following ground- and space-based IR astronomy 

experimental programs.  

 

[1] Science Observations with TIFR Near Infrared Spectrometer and Imager (TIRSPEC) for 

Himalayan Chandra Telescope. 

 

The TIFR Near Infrared Spectrometer and Imager (TIRSPEC) was designed and built in 

collaboration with M/s Mauna Kea Infrared LLC, Hawaii, USA, now in operation on the side 

port of the 2-meter Himalayan Chandra Telescope (HCT), Hanle (Ladakh). The TIRSPEC 

provides for various modes of operation which include photometry with broad and narrow band 

filters, spectrometry in single order mode with long slits of 300 arcsec length and different 

widths, with order sorter filters in the Y, J, H and K bands and a grism as the dispersing element 

as well as a cross dispersed mode with slit lengths of 50 arcsecs to give a coverage of 1.0 to 2.5 

microns at a resolving power R of 1200. The TIRSPEC uses a Teledyne 1024 × 1024 pixel 

Hawaii-1 PACE array detector with a cutoff wavelength of 2.5 microns and on HCT, provides a 

field of view of 307 arcsec x 307 arcsec with a plate scale of 0.3 arcsec/pixel. The TIRSPEC is 

now available to the worldwide astronomical community for science observations. Subsequently, 

subarray readout capability has been incorporated into the system to allow for photometry of 

brighter objects.  

 

http://web.tifr.res.in/~daa/tirspec/ 

 

[2] A competitive 0.6 - 2.5 microns medium resolution spectrograph (TANSPEC) for the 

ARIES 3.6-meter telescope. 

 

An Optical-Near Infrared medium resolution (R ~ 3000) spectrograph (TANSPEC: TIFR-ARIES 

Near Infrared Spectrometer), based on 2048 x 2048 Hawaii-2RG (H2RG) focal plane array, for 

the large aperture (3.6-meter) ARIES telescope at Devasthal, Nainital is being currently 

developed. The optical, mechanical, cryogenic, electronics and software designs have been 

completed. The TANSPEC instrument is now under fabrication after the completion of  

preliminary design and critical design reviews in September 2015. The spectrometer is expected 

to be commissioned by March 2017 on 3.6-meter ARIES telescope.  

 

[3] Completion of Laboratory model of Infrared Spectroscopic Imaging Survey (IRSIS) 

payload for an Indian Small Satellite. 

 

The Infrared astronomers at TIFR have proposed a spectroscopic survey of the Galactic plane in 

NIR wavelength with a spectral resolution of ~ 100 and spatial resolution of ~ 10". This 

waveband seamlessly bridges the gap presently existing between NICMOS camera of the Hubble 

Space Telescope and the IRS camera of Spitzer satellite. As per the ISRO requirements, the 

Laboratory Model of the Infrared Spectroscopic Imaging Survey (IRSIS) payload, a NIR 

spectrometer for an Indian small satellite mission, is being built to demonstrate the feasibility of 

the 2-band optical fibre-fed spectrometer. This is now in an advanced stage of assembly. The 

http://web.tifr.res.in/~daa/tirspec/


instrument will operate between 1.7 to 6 microns wavelength range and will observe 50% of the 

full sky including the Galactic Plane during its two year life time. After successful demonstration 

of the Laboratory Model of IRSIS, the Engineering and Flight Models for this payload would be 

undertaken after a design review by ISRO.  

 

[4] 34.8 micron [Si II] spectroscopic line survey with upgraded 100-cm TIFR balloon-borne 

telescope (TIFR - Japan collaboration). 

 

The Infrared Astronomy Group at TIFR has distinguished itself with its expertise in diffraction 

limited angular resolution, and built the world's largest aperture far infrared (FIR) telescope 

(T100) for FIR mapping in photometric bands and the [C II] spectroscopic line (~158 microns).  

Silicon lies below carbon in the periodic table and has a similar electronic structure. The [Si II] 

(34.8 microns) line is a 
2
P3/2  

2
P1/2 ground-state magnetic dipole transition analogous to the [C 

II] (157.7 microns) transition. These two lines are the dominant coolants in T ≤ 5000 K atomic 

interstellar gas which includes far-ultraviolet-ionized (hν < 13.6 eV) metals (e.g. carbon and 

silicon) in the singly ionized state. A large survey of [Si II] line at 34.8 microns of Galactic star 

forming regions is very competitive against Herschel and JWST and this will be one of the key 

projects of TIFR in collaboration with Japanese astronomers from Nagoya university and 

ISAS/JAXA, during the next five year period. In the next five years, we plan to have several 

balloon flights for T100 to observe at [Si II] 34.8 microns line, after the completion of the 

upgradation activities related to T100 and fabry-perot spectrometer.    

 

[5] 14-inch Celestron Telescope at TIFR for Astronomical Observations. 

 

With the aim of imparting basic experimental training in Astronomy to the TIFR graduate 

students, on-campus facilities have been developed by the group (e.g. 14-inch Celestron 

telescope with optical and NIR imagers / photometers) and are also being further upgraded 

(fiber-fed spectrometer and self-guided optical spectrograph). 

 

 

 
 
 


