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After completing all electronic & detector tests and final calibration,
all three flight units of LAXPC instrument in AIT lab for integration
with satellite on 20t October, 2014.




LAXPC: Large Area X-ray Proportional Counters
(~419 Kg) (became fully operational on 19t Oct. 2015)



LAXPC Instrument Specification

47 x 47' for all the LAXPCs

3 - 80 keV

: » 100% Below 20 keV
Average detection efficiency )
50 % in 20-80 keV

12% FWHM at 60 keV




* All calibration is done in scan mode using remotely controlled X-Y
motion from out side the thermvac chamber.

e Study of Collimator characteristics

 GEANT4 simulation of LAXPC detector
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GEANT4 simulation for LAXPC30 unit & Am source (all 5 layers)
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LAXPC instrument will have four times or more effective area above 20 keV
as compared to RXTE/PCA. It can detect 0.1 mcrab sources in few thousand
second.



GRS 1915+105 ( 3 Class )

LAXPC : Observaﬁon t'me = 20 m'n . LAXPC Observation (24-10-2015)

RXTE/PCA Observation (28-09-2011)

GRS 1915+105 (24-October-2015)
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= LAXPC Observation (24-Oct-2015)
» RXTE PCA Observation (28-Sept-2011)
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Detects 6 X-ray class; a sub class of the high soft state (thermal state)



4U 0115+63

LAXPC LX 10 (3.6
seconds)

Rate (counts/s}
1000 2000 3000

LAXPC LX 20
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Thermonuclear bursts in 4U 1636-536

4l 1636-536 LX30 Orbit 2097 (Thermonuclear X-ray burst)
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On-Board Purification for Flight
Detectors

SOLENOID VALVE SOLENOID VALVE

LAXPC Detector Filled
' with Gas

. Oxisorb Cartridge
DC Motor driven * mounted on holder
Compressor




Each of the LAXPC detectors has an onboard gas purification system. This system will
be operated as and when required to purify the gas filled in the detector by
command. It is expected that energy resolution of LAXPC detector will degrade as
impurity increases.

LX30-A8-BKG-ABP-ENABLED-19-OCT-2015

21.2% at 30 keV
16.4% at 60 keV

10.8% at 30 keV
12.1% at 60 keV

GG 2459 ,GW= 11.32 ,GN= 3576 ,GC= 4750 ,GW= 24.47
Li=-7.1036E-02

GN= 1772

IN--0.1806 ,PN- 2085 ,GC- 2143 ,GW- 11.53  GN- 1258
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GC= 531.8 ,GW= 37.16 , GN= 187.9 , LI=-7.7852E-02

LX10 Anode A8 on 28-11-2015 (After 4 Hours Purification)
LX30_A8_AB_240ct2015

10.67 % at 30 keV ECII No. 238
11.14 % at 60 keV (Ch. No. 465
11.26% at 30 keV’

9.41% at 60 keV'

. GC= 205.0

4190 ,GC- 2385 ,GW= 1082 ,GN= 6778

= .GN= 340.0 .U=-01215
= 2012




Energy resolution at 6.4 keV in orbit

CAS —A (supernova remnant)

LAXPC detects 6.4 keV Iron line, in CAS-A a supernova remnant

Observation : 25 November 2015
Energy Resolution : 19.48 % +/- 0.79 @ 6.4 keV
LAXPC-30 data after background subtraction
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LAXPC 10 AND 30 RXTE/PCA
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Cyg X-1 power spectra from LAXPC
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Time Lag as function of energy for orbit 713 and 714 15 Nov

' " 713 orbit: 4.75-7.75 Hz
714 orbit: 4.75-7.75 Hz +
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3. Background : stable

Orbit 837—-842 Earth Occultation 25 Oct 15

Simulation
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Sky 1 (Orblt — 1518)
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Sky 2 (Orblt - 1520)
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Background LX30
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We are working on background model for faint sources. Our background changes
Even when no change in CPM count rate. We are studying change in background
; orbit to orbit which require background observation for longer duration.



Cross scan to test alignment of the detectors: +3°to -3°in RA and DEC on Crab
Source with 0.01° /sec angular velocity
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Normalised Counts
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Crab LX10: ¥=2.080+0.004, N=7.2710.05, x®*=20.5
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LXP2

6-20 spectrum fitted with powerlaw

data and folded model

data and folded model
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For faint X-ray sources, background observation for longer time is needed. Layer wise
Spectral fitting provides better results. Further work is in progress



We have observed microquasars, pulsars, AGNs, Blazers,
Supernova remnants etc. LAXPC instrument has provided high
quality data.

LAXPC instrument has achieved all the spectral and timing
goals as proposed initially.

Background is stable. We are working on background model for
Faint sources.

We have fit Crab spectrum in 3-100 keV with reasonable fit
Parameters. We are working on detector effective area
(associated uncertainties) and on improving detector response
We plan to have simultaneous observation with Nustar, Swift
And XMM-Newton.



