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ASTROSAT observatory 

Large Area X-ray Proportional Counter 
 
Ultra-Violet Imaging Telescopes 
 
Soft X-ray Telescope 
 
Cadmium Zinc Telluride Imager 
 
Scanning Sky Monitor 

http://meghnad.iucaa.ernet.in/~astrosat/home.html 

Launch 2014, >5 year life 
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PSLV launch vehicle 
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Instrument summary 
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UVIT capability 
Two 40cm telescopes: 3 simultaneous wavelengths 
FUV 130-180nm 
NUV 180-300nm + Opt 300-650nm (guiding) 
Photon-counting or integrate mode 
FOV 0.5 degrees, images 4096 pixels, 29Hz read 
Subwindows for reads to 600Hz 
Resolution ~1”, depending on filter 
Filters in all channels, objective gratings in UV 
Exposure calculator for all modes, target types 
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Integrated UVIT Payload in 100Class 
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UVIT photon counting detector 

Resolution depends on 
 

Front gap size 
Window-MCP voltage 

Wavelength (e-energy) 
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UVIT observation and data options 

Full-field readouts at 29Hz, 1/5 field sub-images at 600Hz 
3 centroiding algorithms, selection uploaded; also INT mode 
Photon events downloaded with position, time, double-event threshold 
Centroids to 1/8 of 512-pixel CMOS  =  4096 pixels over 28arcmin 
Systematic centroid corrections for CMOS pixels applied 
Guide star centroid monitors boresight drift at ~2 Hz 
Science images assembled on the ground  –  select, shift, add 
Science images may reject or correct double events 
Science images may reject centroids from CMOS pixel corners 
Time sequences for selected objects/areas 
Simultaneous operation of FUV, NUV, VIS channels 
Filters in all channels, gratings in UV channels 
Co-aligned X-ray telescopes operating simultaneously 
Data from all instruments to observer 
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Raw QE measures 
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UV flight filters 



13 UV conf Oct 2013 

10 20 30 40 50 60 70 80

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80

10

20

30

40

50

60

70

80

FUV 3S flat fields before and after centroid-correction 
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Centroid and integrate mode spot images 
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FUV focus details 

UV conf Oct 2013 



16 

Thermal Effect on Focus-FUV TELESCOPE 

Date 
05/05/
2012 

Temperature 
19.8Deg 

Date 
06/05/2

012 

Temperature  
25.4Deg 

Zygo 
Positio
n 
(mm) 

Defocus 
(w) 

60%ENE 
Dia  
(micron) 

Zygo 
Position 
(mm) 

Defocus 
(w) 

60%ENE Dia 
Micron 

      
24.1 0.257 41.2 24.1 0.367 48.3 

24.2 0.184 35.4 24.2 0.312 43.9 

24.3 0.119 31 24.3 0.25 38.8 

24.4 0.056 28.9 24.4 0.181 32.6 

24.5 -0.006 28.3 24.5 0.122 29.9 

24.6 -0.061 28.6 24.6 0.055 28.6 

24.7 -0.116 30.1 24.7 -0.006 28.3 

24.8 -0.186 32.7 24.8 -0.074 28.6 

24.9 -0.251 37 24.9 -0.132 29.9 

25 -0.341 42.5 25 -0.194 32.6 

Focus Shift < 189micron/5.6 Degree 
~32 Micron/oC 
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Focus change with temperature 
FUV                                      NUV 
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NUV (and VIS) flight resolution 

1” 

20% in corners 
 
Drift S+A gives 
FWHM ~11 Telescope 

and detectors  
combined 
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UVIT image quality 
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Channel                FUV        NUV      VIS 
Best FWHM (")      1.1          0.9        0.9 
Worst FWHM (")    1.2          1.2        1.1 
 
These numbers are better than I had anticipated 
and are very good news. Spec was 1.8”. 
Values a little higher for some filters.  
With these values, the gratings give R~100 and 
200 for first and second order.  

• FUV throughout down 5% over 18 months: launch soon!  
•Cleanliness, purging, witness samples in plan to monitor this.  
•Image quality robust to expected temp changes: heaters installed 
•VIS images corrected with lens – match those of UV channels 
•Shift and add tested with no FWHM degradation 
•Readout pixel edge effects calibrated; drift will sample these 
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Extended image restoration 

Image with all recorded events 
 
 
 
 
 
 
 
 
Image with single events only 
 
 
 
 
 
 
 
 
Image with double events restored 
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UVIT grating 

Position of the spots for different orders (0, 1, and 2) are shown for 200 -300 nm. 
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Grating Test results 

Dispersion:  
First Order: 4.78nm/Pixel & 

 Second Order: 2.36nm/Pixel 

Dispersion: 
 First Order: 4.8nm/Pixel &  

Second Order: 2.38nm/Pixel 
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http://oryx.ras.ucalgary.ca//cgi-bin/UVIT.cgi 
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etc 
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UVIT special strengths 
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Astrosat observing time 
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