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UVIT exposure time calculator

● Source Type: generate spectrum
● Magnitude/Flux Density: scaling
● Source coordinate
● Galactic extinction
● Output

Link: https://uvit.iiap.res.in/Software/etc



  

Parameter: Source Type

Star Black Body

● Temperature of a blackbody decides the shape of its spectrum.
● Allowed Range: 0.0K to 108K



  

Parameter: Source Type

Galaxy AGN

● It uses template spectra for different types of Galaxies and 
AGNs.

● AGN type linear: spectrum of M81
● AGN type Seyfert 2: spectrum of NGC 5548



  

Parameter: Source Type

Power Law Flat Spectrum

User Defined Spectrum User Defined Valid Spectrum



  

Parameter: Source Coordinate
● Format: (RA, decl) = "hh mm ss.ss, +/-dd mm 

ss.ss"
● Name of the source can also be given
● warning in case source is too close to the 

galactic plane



  

Parameter: Galactic Extinction
● Galactic extinction: Rv =Av  /(E(B-V))

                               E(B-V) = AB - Av  

● It can be estimated using inputs like E(B-V), 
NH, Distance and Av



  

Parameter: Background Counts
● The normal value ~ 25 counts per second which 

is detector noise, 
● provide larger if user thinks that he needs to 

consider other external contribution.

Parameter: Output
● Signal to noise ratio or
● Exposure time



  

Example

● Source : Galaxy, M 33
● Type Sc
● Redshift = 0.000597
● V magnitude = 5.28
● Rv = 3.1
● Av = 0.114

Data and image taken from http://ned.ipac.caltech.edu/cgi-bin/nph-objsearch?
objname=M33&img_stamp=YES&list_limit=9&extend=no



  



  

● This tool is useful to get an 
approximate value of count rate with 
AstroSat instruments SXT, LAXPC, 
CZTI and SSM.

● One should have prior knowledge of 
some parameters with other 
instruments like XMM-Newton, RXTE, 
etc.

Link: http://astrosat-ssc.iucaa.in:8080/WebPIMMS_ASTRO/index.jsp



  

WebPIMMS output



  

Simulation of energy spectrum using 
astrosat.sl

● To find the optimum exposure time
● Large exposure corresponds to less uncertainty in model 

parameters.
● Response files and background files are available on the website: 

http://astrosat-ssc.iucaa.in/?q=proposal_preparation
● Energy spectrum can be simulated using XSPEC using fakeit.
● ISIS code astrosat.sl also uses fakeit task.
● This code is available on ASSC proposal preparation web page.

http://astrosat-ssc.iucaa.in/?q=proposal_preparation


  

XSPEC task: Fakeit

Link: https://heasarc.gsfc.nasa.gov/xanadu/xspec/manual/node73.html



  

Installation
● Dependent software:         ISIS

                                          startup scripts

Link: https://space.mit.edu/asc/isis/install.html#XI
Link: 
https://space.mit.edu/home/mnowak/isis_vs_
xspec/download.html



  

Functioning of astrosat.sl
● Give the path of response and background files in the code astrosat.sl
● Define the model one wants to fit.
● Use function like astrosat_laxpc2_simulate_spec(exposure);
● It will simulate the energy spectrum for LAXPC2 and fit the energy spectrum using the

above-defined model
● Here exposure can be varied
● We can easily find the optimum value of exposure.
● One can also follow the example given in my talk:
● http://astrosat-ssc.iucaa.in/images/isisi_session_shahalam.pdf



  

Tasks available



  

Some commands

● Invoke isis
● Load astrosat.sl:

.load astrosat.sl
● Define the model:

fit_fun("wabs*(diskbb+g
aussian+powerlaw)");



  

Prior knowledge of source: Black 
hole binary system GX 339-4

Values obtained with XMM-Newton observation, between energy band 2.5-10 keV.

Model Parameter
s

unit value

WABS nH 1022 0.5(fixed)

DISKBB T
in

keV

norm

Gaussian LineE keV

sigma keV

norm 10-4

powerlaw PhoIndex

norm

0.45−0.09
+0.10

205−148.92
+852.35

6.56−0.023
+0.023

0.33−0.026
+0.028

7.73−0.58
+0.062

1.50−0.006
+0.007

0.20−0.003
+0.003



  

● Edit parameters and save

set_par(1,0.5);

edit_par(); (open all parameters in vi editor)

save_par(“file_name”);
● Simulate data for instruments like SXT, LAXPC and CZTI:

For LAXPC2

astrosat_laxpc2_simulate_spec(exposure);



  

● This task simulates the 
data and fit with the 
model already defined

● Give simulated count 
rate



  

● Renormalization and fitting:

renorm_counts();

fit_counts();
● Uncertainty calculation:

(pmin, pmax) = conf_loop ([1,2,3,4,5,6,7,8] ; 
save,prefix="file_name");



  

Vary exposure time

Exposure 1000 sec
Param        value  min  max
nH (10^22) 7.74  1.38 4.40 

Exposure 50000 sec
Param        value  min  max
nH(10^22) 0.62  0.45   0.84

Low exposure: Large uncertainty



  

Function: astrosat_xray_simulate_spec (exposure)
Single task to simulate energy spectra of SXT, LAXPC 
and CZTI

● CZTI rate = 11.17 +/- 0.13
counts/s

● SXT rate = 7.94 +/- 0.01 counts/s
● LAXPC3 rate = 293.60 +/- 0.12

counts/s
● LAXPC2 rate = 282.92 +/- 0.12

counts/s
● LAXPC1 rate = 308.34 +/- 0.13

counts/s



  

UVIT count rate
● astrosat_uvit_fuv_caf21_sim (2000.0);
● astrosat_get_count_rate (1);

Output:
● Count rate 1.59
● Count rate error 0.028



  

Thank You
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