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SCANNING SKY MONITOR (SSM) ABOARD ASTROSAT

To detect and locate X-ray transients

Artist's concept of an X-ray transient
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to generate the X-ray sky image

1

Position Sensitive Proportional Counter

A simulated Sky Plane image

One of the three SSM units
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Credits: Arlist's impression of GRS1915+ 105, CTA; ASM lightcurve of SWIFT J1753.5-0127
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Crab inl SSVI'FOV.
(First Orbit data after power ON)

Right Ascension, deg

Angular resolution — expected 12 arcmin;
- Observed - Confined within a pixel
(12 arcmin X 2.5 deg)

Crab localisation in all three SSM cameras were done similarly.



SSVI'— GRS 1915+105 4

Black Hole source Observations; Oct 15, 2015
ASTROSAT FirstLight of Black Hole GRS 19154105

(p Class)

. 300 | 5 _g‘ Q % SSM Observations, 14 Oct 2015 _
= 5 & S %
5 250 b o) G E )
O g T
2 200 {f/||{ T
9
g 150 | |
o 100 + |(1) | SAA
= 'WM\J /‘m RXTE Obs

A0 F f 1996/97 |

188000 189000 190000 191000 192000 193000 194000
Time (s) Space Astronomy Group, ISAC

Astronomer's Telegram ATel#8185 generated on the above detection of variability in
GRS 1915+105



Hardness Intensity of GRS 1915+105 (-Class variability
SSM Observations of GRS 1915+105

Hardness Ratio

1

0.9

0.6

0.5

0.4

0.3

I I I

-

%
ns *}%ﬁ

1 1 l

HoY
f}#f%ﬁ# ]

%

-

|

188000 189000 190000

SSM Time (sec)

191000

1

Light Cu
Hardness Rat

SAA
(South Atlantic
Anamoly) Rl
192000 193000 194000

S

120
100
80
60
40
20

0

Counts/sec




SSM Observations of:a
Be X-ray pulsar4U0115+63

In Its outburst

SSM1 Image for 4U0115

Oct. 2015
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PULSE PERIOD DETECTION IN BINARY PULSAR 4U0115+634
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SSM Detection of Pulsations in binary pulsar: 4U0115+63 7
PULSE PERIOD DETECTION IN BINARY PULSAR 4U0115+634
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Pulsations from few other

Dinary X-ay: pulsars
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Crab flux (SSM1 and SSM3)
all stares vs select thetaX, thetaY regions
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Earth in SSM FOV — smears out Detector Position Histogram — flux variations were large
Filters — Earth in FOV regions -removed and also select region of SSM FOV - applied



all data points - Crab obs
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FOV to scale (ThetaX +/- 7 deg and thetaY +/- 30 deg

\ SSM Crab flux with Crab at different positions in the FOV
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Flux (Photons/s/cm”2)

Crab observations
MAXI| and SSM
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Crab at one patrticular location in SSM FOV — Jan 2016 Observations
Systematic changes seen in the flux attributed to orbital variations — one day periodic;
- yet to be modelled and corrected -

Crab observations
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Crab at one particular location in SSM FOV — Nov 2016 Observations

Systematic changes seen in the flux attributed to orbital variations — one day periodic;

- yet to be modelled and corrected -

Crab observations

MAXI| and SSM
5 F ' ' . ]
4t ]
s Lt . ' ;
ési EHEH:LH} ¢ 3 i”ﬁ_géﬁjﬁﬂii-
a > | $lieazd _
E 1 F |
0 F | . . | _
57716 57716.5 57717 57717.5
MJD

MAXI-Crab obs —e—  SSM-Crab-Obs ----e---:

14



Crab at various locations in SSM FOV — Dec 2016 Observations

Changes seen in the flux include orbital effects, statistics of the data for observations 15
away from the central regions of FOV, background modelling etc.

- yet to be modelled and corrected -

Crab observations
MAXI| and SSM
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GRS 1915+105 - Oct 2015 Observations

Flux (Photons/s/cm”2)
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SSM GRS observations
plotted with MAXI| observations of GRS
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Flux (Photons/s/cm”2)

2.5

Observations of Be X-ray Pulsar 4U 0115+63 in outburst

SSM and MAXI
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Flux (Photons/s/cm”"2)
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Observations of Be X-ray Pulsar 4U 0115+63 in outburst
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Flux for this faint source has been reported faithfully even without any background 19
removal by SSM (this could be a rather faint field without any bright sources in the FOV)

XTE J1858+226 - SSM vs MAXI Obs
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Flux

1.5

0.5

GROJ108-57 SSM vs MAXI lightcurve
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This plot clearly shows that the flux extraction by Coded-mask Imaging is not OK
for faint sources without removing the appropriately modelled background.

Orion Nebula - SSM vs MAXI| Observations
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SSM1 and SSM3 Opertional (SSM2 Switched OFF)
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current Status

- SSM data to be made public with these filter of select region of FOV of SSM for
bright sources for now.

- Define appropriate Sensitivity limits for SSM for the data with the present filter
criteria of select region of FOV of SSM

- Background modelling for best usage of the data — higher duty cycle — being
done

- SSM team (a small team though) was busy studying the data along with
calibration activities till date

- SSM light curves for bright sources likely to be made public soon.
- We are yet to search for transients in the existing SSM data since Oct. 2015.

- We hope to generate SSM alerts in the neartime.
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Thank You
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