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SSM (Scanning Sky Monitor) on ASTROSAT 

Scientific objectives of SSM :   

l Scan the sky to detect and locate 
transient X-ray sources in the energy 
range : 2.5 to 10 keV 

l To give the information to other 
detectors in different wavebands for 
detailed studies 

l Monitor known X-ray sources 
Light curve of an X-ray transient source 



SSM with front-end electronics (CSPA units)  

Detector: Position Sensitive 
Proportional Counter 

Electronics : CSPAs + FE + PE 

Coded Mask: 1D 

SSM unit consists of: 
 - Detector 
 - Electronics 
 - 1-D Coded Mask for Imaging 



Detector 1-D position sensitive gas proportional 
counters 

Coded mask 1-D coded mask  

Gas mixture 75% P-10 + 25% Xe @ 800 torr 

Anode Carbon-coated Quartz (25 micron dia, 
60 mm length) 

Cathode Gold-coated Tungsten (75 micron dia) 

Anode High Voltage 1500 Volts 

Window Aluminized Mylar (50 micron thick) 

Instrument Details  



Energy Range 2.5-10 keV 

Angular Resolution 10' to 13' along the coding direction and  
2.5 deg across 

Sensitivity 28 milliCrab at 3 sigma for 10 min integ 
time 

Energy Resolution ~22% at 6 keV 

FOV 22.1 X 100 sq-deg (for central SSM) 
26.8 X 100 sq-deg (for edge SSMs) 

Effective Area 11 sq-cm @ 2.5 keV and 53 sq-cm @ 5 
keV (for 3 units) 

Specifications 



Current status  
Ø  Hardware, Testing & Calibration 

Ø Fabrication of all 3 flight models along with flight spare are completed 
Ø Each integrated SSM unit with electronics are tested and evaluated 
Ø Environmental tests of flight models are underway 
Ø Calibration of all 3 flight models are carried out and the data analysis is 

underway 
Ø Few more calibration tests on imaging aspects are yet to be done  

Ø  Software 
Ø Software for analysing the data for a single camera developed and 

validated 
Ø Algorithm to perform imaging with multiple camera fields being 

developed 
Ø  Interfacing different elements of the pipeline software being done 
Ø  Initial version of SSM website at ISSDC tested 
 

 



Calibration  
Ø  Imaging 

Ø Deriving calibration constants 
Ø Using the cal-constants to estimate position of every event incident 
Ø  Input to imaging code which produces the source plane image 
 

Ø  Spectral 
Ø E-Ch relation derived 
Ø E-FWHM derived 
Ø Each monochromatic source spectrum is modelled with a function 
Ø Spectral response 
 

Ø  Sensitivity 
Ø Experimentally measure detection efficiency for the energy range 

2.5-10 keV 
Ø Using this, sensitivity can be calculated 

 
 



 
 

Ø  Derive calibration constants for all anodes (eight anodes in 

each detector) using DPH matching method and a calibration 

database is created for all anodes in each detector (same will be 

followed on-board for any variations in cal-constants) 

Ø  Using the calibration constants, position of every event is 

calculated  

Ø  The event file is used  for imaging to produce the final source 

plane image  

Ø  Images are produced using de-convolution technique; 

Required imaging codes exist to do the imaging 

Imaging 



Experiments to derive the position of the source in FOV of SSM 



FM results 



Observed: 4mm, -10mm 

Expected: 0 +/- 3mm ,0 +/- 50 mm 

Pixel resolution : 6mm X 100 mm 

FM results 



FM results 

Observed: 0mm, 30mm 

Expected: 0 +/- 3mm ,0 +/- 50 mm 

Pixel resolution : 6mm X 100 mm 



FM results 

Observed: -1mm, 80mm 

Expected: 0 +/- 3mm ,0 +/- 50 mm 

Pixel resolution : 6mm X 100 mm 

Tests with more than one source in the FOV of the detector to experimentally 

measure the imaging resolution capability of SSM are planned 



Efficiency 



At 6 keV QM results 



Sensitivity of SSM ~28 milliCrab (3 sigma) for 10 min integration time 

Sensitivity of SSM Theoretical estimate 



Spectral 



Spectral:  
 
Procedure 
→ Detector tested with different monochromatic sources (XRF from different 
elements) 
→ E-ch relation is derived 
→ E-FWHM derived 
→ Each monochromatic source spectrum is modelled with a number of gaussians and  
spectral response is generated 
 
 
Correcting for the response on-board 
→ If there is any change in the gain, the response of SSM has to be corrected for it 
→ The Hardness Ratio (HR) is used to detect any change in the gain; so also the 
spectral index of the spectra of stable sources like Crab.   
→ Any gain correction more than 10% can be done with HV adjustments on-board.   
→ Anything below 10% has to be corrected in our software.  Steps to incorporate this 
in the software is being done. 
→ A cal file with different response at different epochs will be generated 
 
→ HR as a measure of gain change 
→ Any variation in the HR gives a measure of gain change.  HR can be estimated 
from the imaging data which is done at different sub-energy bands.   
→ Spectral index variations will be used in addition to HR variations to study any gain 
change on-board.   
 



Spectral calibration of SSM at different energies 

Or X-ray gun 

QM results 



SRF for SSM is modelled with three 
gaussians:  
photopeak and two escape peaks 

On-board calibration of SSM 
will be carried out using Crab 
nebula. 
 

QM results 



Spectral data fitted with Gaussians 
including the following  
1. K-alpha (main peak) 
2. K-beta 
3. Xe escape peak  
4. Ar escape peak  
5. Tail  
 

Mn spectra 

Ti 
spectra 

Cu 
spectra 

FM results 



Spectral response for one of the anodes in of FM1 
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Analysis of all the spectral calibration data is underway 



On-board calibration for SSM 

"  There is no calibration source placed inside SSM for its on-board 
calibration. 
"  The standard celestial X-ray calibration source 'Crab' is used for SSM 
calibration on-board. 

Where A is the norm = 9.7 ± 1.0,  
Γ is the photon index = 2.108 ± 0.006 
 
Integrated counts in the pulse height 
spectrum is ~35 counts/sec, which is the 
Crab count for SSM 
 
 
 



Hardness Ratio : Ratio of flux in 3-5 keV to 5-10 keV 



 10% variation in gas gain can be tuned using HV steps 
on-board 



Further On-ground Calibration  

è Tests with more than one source in the FOV of the detector to 

experimentally measure the imaging resolution capability of SSM are 

planned 

è  Experimental estimation of detection efficiency of SSM in the energy 

range 2.5-10 keV 

è  Data analysis is under-way to generate the spectral response for all 

the three FM units 



Level0 – Level1 – Level2 Processing 
Projected Turnaround time 



 
Ø AS1ssm[source_name].asc 
 
           Source Data in ASCII 
 
 
Ø  AS1ssm[source_name].fits 
 
           Source Data in FITS 
 
 
Ø  AS1ssm[source_name].png 
 
           Source Data in PNG 
 
 
Ø  AS1ssmcatalog.cat 
 
           Detected Source Catalog 
 
 

SSM Standard Data Products (Lev-2) 
 

SWIFT J1753.5-0127    



Source Data  
 
• MJD  
• Stare Sequence Number  
• SSM ID  
• Sum band intensity 
• Sum band intensity's uncertainty 
• A band intensity 
• A band intensity's uncertainty 
• B band intensity 
• B band intensity's uncertainty 
• C band intensity 
• C band intensity's uncertainty 
• Chi-squared value of fit 
• Theta-X (camera coordinates) 
• Theta-Y (camera coordinates) 
• Earth Angle, (32 bit float) (wrt to source) 
• Exposure Time 
• Hardness Ratio 1 
• Hardness Ratio 2 
• Background rate 
• Detected Number of sources in FOV 
 

Detected Source Catalog: 
 
• Source_RA (degree, J2000) 
• Source_DEC (degree, J2000) 
• Source_NAME (common name) 
• Source Index 
• Maximum_Intensity 
• Minimum_Intensity 
• Average_Intensity 
• Last_Measured_Intensity 
• Error_on_Last_Measured_Intensity 
• Hardness_Ratio-1 
• Hardness_Ratio-2 
• MJD_of_Last_Measurement 
• Source_ACTIVE/INACTIVE_Flag 
• ALT_Source_NAME (alternate 
names, if there are any) 
• Source_Category if known or 
Remarks about the source, if any. 
 

SSM Standard Data Products (Lev-2) 
 



Thank you 


