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UVIT Telescope – various components



 

Calibrations are of two types:
1. Ground calibrations
2. In orbit calibrations

In general, 
calibration deliverables = ground/orbit/(ground+in orbit)

Estimations:
Reflectivity, Transmission, detection efficiency, spectral 
and spatial response of various components

 - Integration of individual estimations



Effective area of the FUV Telescope



Effective area of the NUV Telescope



Effective area of the Visual Telescope



 Filter parameters









Measure flux of a spectro-photometric standard and obtain zero point  at 
the center for:
each filter,  full detector (512X512), windows of two sizes (250X250, 
125X125), three centroiding algorithms (3X3, 3 Sq, 5Sq).

Estimation of variation of zero point across the detector – 9 point cluster
FUV and NUV will use White dwarfs as standards. VIS channel will use 
Landolt standards.
 Track photometric stability during the lifetime of the mission.
 Aim for an accuracy of better than 10% for faint stars and 1-2% for 
bright stars.

 
 
 



Notation:
Like in GALEX, UVIT magnitudes and fluxes will be  expressed in 
the AB system (Oke 1974), based on spectrum with a constant flux 
per unit frequency and a zero-point approximately based on the V 
magnitude of Alpha Lyrea (Vega) at 5480.
 
m(UVIT, filter) = -2.5 log (cps/rr) = -2.5 log (f UVIT)
where cps is the counts per second, and rr is the relative response 
at the position of the object.
 
UVIT calibrated magnitudes are converted to a system with AB 
zero-point:
m(AB, filter) = m(UVIT, filter) +m0(AB)



1. Wavelength coverage in  FUV and NUV
2. Dispersion  
3. Spectral sensitivity - flux calibration
4. Wolf-Rayet stars and planetary nebulae will be 

used for the above tasks.
5. The stability of the above parameters as a function 

of time will be monitored



Pointing accuracy: Nearby stars with accurate 
astrometry will be used to track the pointing 
accuracy, this will be monitored. 

The positional accuracy of < 0.5 arcsec between the 
channels within the full field is required.

Estimation of  Field of view:  Old Open clusters 
(M67, NGC 188), globular clusters with good 
astrometry will be used to estimate the coverage.



Estimation of PSF 

1. Observations of photometric standards at the 
centre and at 9 positions will be used to estimate 
the average PSF as well as its variation across the 
field.

2. Observations of open cluster/globular cluster will 
be used to find the variation of the PSF across the 
field.

3. The above tasks will be repeated to monitor the 
stability of the system 



1. Detailed estimation of distortion due to the 
detector done in ground calibration 

2. Will be checked in orbit – using globular clusters 
with good astrometry and large number of stars 
across the field.

Possible target – Omega Centauri, NGC 362, NGC 
6752, Omega Cen was simulated for this purpose.

It has a bright core a few bright stars – can be used 
with caution  



Omega Centauri in FUV



Omega Centauri in NUV



Input Image of Omega Centauri (1/4) in NUV 



Close up of the input image



Simulated image in NUV using UVIT simulator
(Rejection threshold – more than one photon/frame) 



Simulated image – rejection  threshold increased



Close up of the simulated image



Timing Calibration

Temporal resolution:

The read rate of the detector for full field: 30 frames/sec = 
34ms exposure time 

A 6'X6' field can be read at:

500 frames/sec= 2ms exposure time (pointing accuracy ~ 3 
arcmin)

It is possible to record absolute time for each photon event.

Calibrations : Need to choose an appropriate source for 
calibration in orbit (UVIT/+Other payloads)



Estimation of Background:

Background at the beginning and end of an orbit: First 
and last images taken in an orbit will be used to 
estimate the background as a function of Sun & Moon 
location.

Estimation of scattered light due to a bright object in the 
field or nearby – a few test cases will be observed with 
varying proximity





Task Exposure time Number of orbits
“*”  = once/week

others ~ once/month

Photometric zero-point (FUV and NUV): 388 min 16 orbits*

Photometric zero-point (FUV): 116 min  6 orbits*

Photometric zero-point (VIS): 71 min  2 orbits*

Secondary photometric cal. (FUV, NUV): 103 min  3 orbits*

Secondary photometric cal. (FUV): 51 min  1.5 orbits*

Secondary photometric cal. (VIS): 38 min  1.1 orbits*

Flux calibration of grism: 108 min  3.1 orbits*

Wavelength calibration of grism: 90 min  2.5 orbits

Astrometric position calibration: 100 min  2.8 orbits

Astrometric angular separation:  40 min  1.2 orbits

Bright star and linearity checks:  35 min  1 orbit

Background estimation:  35 min  1 orbit

Timing calibration:  35 min  1 orbit

PSF estimation:  40 min  1.2 orbit

The following table summarises various calibration tasks and 
the time involved during the PV phase:





List of objects for calibration  presented in the PV 
phase calibration plan document.

Details of observation for various tasks are also 
presented.

The PV phase calibration plan is integrated into the 
ASTROSAT PV phase calibration plan.

Thank You





Effective area of the Telescope:

Primary Mirror: 880 sq.cm
Mirror reflectivity: (fuv-70%, nuv-80%, vis-80%)
Number of mirrors
Filters (fuv-4, nuv – 4, vis – 4)
Dichroic reflectivity
Detector 



Task Exposure time Number of orbits
“*”  = once/week

others ~ once/month

Photometric zero-point (FUV and NUV): 388 min 16 orbits*

Photometric zero-point (FUV): 116 min  6 orbits*

Photometric zero-point (VIS): 71 min  2 orbits*

Secondary photometric cal. (FUV, NUV): 103 min  3 orbits*

Secondary photometric cal. (FUV): 51 min  1.5 orbits*

Secondary photometric cal. (VIS): 38 min  1.1 orbits*

Flux calibration of grism: 108 min  3.1 orbits*

Wavelength calibration of grism: 90 min  2.5 orbits

Astrometric position calibration: 100 min  2.8 orbits

Astrometric angular separation:  40 min  1.2 orbits

Bright star and linearity checks:  35 min  1 orbit

Background estimation:  35 min  1 orbit

Timing calibration:  35 min  1 orbit

PSF estimation:  40 min  1.2 orbit

The following table summarises various calibration tasks and 
the time involved during the PV phase:
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