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Abstract Using data from the Large Area X-ray Proportional CountekXPC) on theAstroSat satellite,
we observed Type-1 thermonuclear X-ray bursts from the l@ssrX-ray binary neutron star 4U 1323-62.
Observations of 4U 1323-62 that were carried out during #réopmance verification phase of thstroSat
satellite indicated six thermonuclear X-ray bursts in alteffective exposure 0f£49.5ks for about two
consecutive days. Recurrence time of the detected thertearbursts is in accordance with the orbital
period of the sourcey9400s. Moreover, the light curve of 4U 1323-62 revealed tkesgnce of two dips.
We present the results from time-resolved spectroscopgpmeed during all of the six X-ray bursts and
also report the detection of a known low frequency quasiegér oscillation (LFQPO) at-1 Hz from the
source. However, any evidence of kilohertz QPO was not foechave shown the burst profile at different
energy ranges. Assuming a distance of 10kpc, we observedia fiux of ~1.8x10~%ergcn?s~L. The
radius of the blackbody is found to be highly consistent i blackbody temperature and the blackbody
flux of the bursts.

Key words: accretion — accretion disc — stars: neutron star — X-raysalés — X-rays: thermonuclear
bursts — individual: 4U 1323-62

1 INTRODUCTION This phenomenon is known as thermonuclear type-l X-
ray bursts (Strohmayer & Bildsten 2006; Galloway et al.
Low mass X-ray binaries (LMXBs) are systems in which2008). The first type-l X-ray burst was discovered in the
the compact object, a neutron star (NS) or a black holg970s. The Multi-INstrument Burst ARchive (MINBAR)
(BH), accretes matter from the companion star via Rochgs a database containing the analysis of more than 7000
lobe overflow (Hasinger & van der Klis 1989; Urpin et al. type-I thermonuclear X-ray bursts from 84 burst sources,
1998; van der Klis 2006; Reig 2011; Belloni & Stella 2014; that are observed by different X-rays observatories includ
Motta 2016; Chauhan et al. 2017; Bhulla et al. 2019). |r]'ng BeppoSAX, Rossi X-ray Timing Explorer (RXTE) and
LMXBs, a number of periodic and quasi-periodic oscil- INTEGRAL. Type-I X-ray bursts are flashes due to the un-
lations (QPOs) have been observed (Méndez & van deftable thermonuclear burning of accreted and accumulated
Klis 1999; van der Klis 2000; Méndez 2000; Méndez et al.material on an NS (Grindlay et al. 1976; Belian et al. 1976;
2001; Barret et al. 2005). These QPOs are attributed to ingildsten 1998; Strohmayer & Bildsten 2006; Galloway &
stabilities in the accretion disk. (Homan et al. 2005; Imgra. Keek 2017a; Beri et al. 2019). This ignition condition is
& Done 2011; Scaringi 2015). LMXBs span a broad rangecaused due to a hydrogen and/or helium enriched com-
of luminosities from~ 10°° to a few timesl0**ergs™*  ponent supplied by a companion star to trigger the burn-
(Church et al. 2014; Wang 2016). Weakly magnetized anghg (Hansen & van Horn 1975; Woosley & Taam 1976;
luminous NS LMXBs are classified into Z and atoll sourcesmaraschi & Cavaliere 1977; Lamb & Lamb 1978: Lewin
based on their color-color diagram (CCD) and hardnesgt al. 1993; Strohmayer & Bildsten 2006). Bursts generally
intensity diagram (HID) (Hasinger & van der Klis 1989; appear as short transient events where the X-ray intensity
Mondal et al. 2018). increases rapidly on a timescale of a few seconds and de-
It has been observed in some NS sources that the Xeays in an exponential trend back to the pre-burstlevel. The
ray luminosity increases by a factorofL0 in about a few decay time is always more than the rise time and the du-
seconds, approaching the Eddington luminosigy,y =~
10%® ergss! band, then fades with a timescale-010s. L http://burst.sci.nonash. edu/ mi nbar/
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ration of a thermonuclear burst ranges from a few seconds the accretion disk (Ballantyne & Strohmayer 2004;
to half an hour. The time interval of burst-to-burst eventsBallantyne & Everett 2005; Keek et al. 2014b; Galloway &
is typically on the order of hours to days. The time intervalKeek 2017a). The luminosity and exposure of a burst de-
is supposed to accumulate enough fuel to generate anothgend on the mass accretion rate and chemical composition
burst. After the X-ray eruptions, luminosity recedes to it-of the accreted material. At the peak, the burst emission
s pre-burst stage (Lewin & van den Heuvel 1984; Tawaranay exceed the Eddington limitgqq ~ 2 x 103® ergs™!
etal. 1984). (Lewin et al. 1993). During the expansion phase of the
Thermonuclear X-ray bursts have been studiedurst, the luminosity may reach or exceed the Eddington
with the RXTE/Proportional Counter ArrayRXTE/PCA)  limit locally at the surface, resulting in photospheric ex-
(Galloway et al. 2003, 2004). The shortest recurrenc®ansion. The photosphere regains its original size afer th
time for NS 4U 1636-536 is-5.4min as reported by thermonuclear burning (rp-process) of the H/He mixture
Linares et al. (2009) by analyzifRKTE/PCA observation- ceases and finally the star cools down to roughly constant
s. Keek et al. (2010) observed the shortest recurrence tinf@dius (Lewin et al. 1993; Ballantyne & Strohmayer 2004;
from 4U 1705-44 to be-3.8min. MINBAR located the Boutloukos et al. 2010; Degenaar et al. 2016; Galloway &
61 X-ray burst sources bRXTE/PCA, 56 burst sources Keek 2017b).
by BeppoSAX and 62 X-ray burst sources observed by  4U 1323-62 is a faint LMXB source, which was
INTEGRAL. first detected byJhuru andAriel V (Forman et al. 1978;

The energy spectra of thermonuclear bursts consist df/arwick et al. 1981). The source exhibits regular ther-
emissions from the NS surface or boundary layer (HanawBonuclear type-1 X-ray bursts, and periodic intensity dips
1989; Popham & Sunyaev 2001; Gilfanov et al. 2003a)Were first discovered biEXOSAT observations from 1985
Thermonuclear bursts can occur in two different spectraFébruaryll — 13 (van der Klis et al. 1985; Parmar et al.
states, namely low/hard (island state) and high/soft (bal989; Gambino et al. 2016). MINBAR is utilized to lo-
nana state) spectral states in the CCD. The characteristiéate theRXTE/PCA observations of 4U 1323-62 that man-
s of these thermonuclear bursts are unique in both the #ested 40 bursts with a recurrence time2of5 — 2.59 hr.
tates. (Galloway et al. 2008). The different spectral stateFrom the characteristics of the bursts, the distance to the
are thought to originate from different accretion processSource was constrainedt0 — 20 kpc (Parmar et al. 1989).
es. Thermal instability triggers the viscous instabiligd ~ Frank (1987) suggested that the existence of periodic dip-
as the temperature increases, the mass accretion rate afséndicates the presence of a high inclination angfe
increases (Done et al. 2007). During the rising part of the= 60° — 80°, where/i is the angle between the line of
burst, observed energy spectra are generally hard, whergight and the rotation axis of the accretion disk. The source
as the spectrum becomes soft during the decay phase i§flocated at).5° above the Galactic plane and shows a
the thermonuclear burst (Zhang et al. 2011; Degenaar et &fominentdust halo (Barnard etal. 2001). The well defined
2018). In the high/soft state, the disk approaches the N§Pectrum of this source was describedBappoSAX and
surface and terminates emission from the boundary layRXTE/PCA observations (Batucifiska-Church et al. 1999,
er (Mitsuda et al. 1984; Gilfanov et al. 2003b). The disk2009). In theRXTE/PCA observation, the author report-
is assumed to be geometrically thin and optically thickS the presence of an Fe emission feature at 6.43keV with
close to the central object. However, in the low/hard s& Width of 1.1keV. In April 1997, a QPO was discovered
tate, the innermost accretion occurs through an opticallfit ~1 Hz (Balman 2010). The QPO was detected in this
thin, truncated disk and the emission from the source magource during the bursts, dips and as well as during persis-
originate from the hot corona (Ubertini et al. 1999; Donetent emission (Jonker et al. 1999; Homan et al. 1999).
etal. 2007; Degenaar et al. 2016; Galloway & Keek 2017b;  In this work, we present the detailed temporal and
Bhattacharyya et al. 2018). spectral study of the six thermonuclear bursts and two dips

The energy spectrum of the thermonuclear burspbserved duringkstroSat/Large Area X-ray Proportiona_ll
sources is fit well by a sum of blackbody components withcounter (LAXPC) observation (Table 1). We examine
interstellar absorption and a thermal Comptonization mod€nergy dependent burst profiles and time resolved spec-
el. The blackbody component originates due to emissioff ©SCopy of the source.
from the innermost part of the accretion disk and the NS
surface (Swank et al. 1977; Keek et al. 2014a; Degenagr oBSERVATIONS AND DATA REDUCTION
etal. 2016; Galloway & Keek 2017a). The measured black-
body temperature of X-ray burstély,, ~ 1 — 3keV, AstroSat is the first Indian multiwavelength space astron-
evolves with time (Done et al. 2007; Galloway & Keek omy observatory, launched on 2015 September 28. There
2017b). Moreover, several recent studies described the abre five instruments (Scanning Sky Monitor (SSM), Soft
sorption and emission features observed during the X-raj(-ray Telescope (SXT), Large Area X-ray Proportional
bursts which might indicate a mass point outflow or chang&€ounter (LAXPC), Cadmium Zinc Telluride Imager
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Table 1 The observation logs of 4U 1323—-62 data by different insanis that detect the orbit periotirepresents the detection of
one doublet and* signifies the two doublets identified in the light curve.

Instrument Obs. Time Exposure (ks) Bursts Dips  Orbitaldri Reference
EXOSAT/ME 1985 Februaryl — 13 108 6 10 2.932 hr Parmar et al. (1989)
RXTE/PCA 1997 April25 — 28 200 ™ 7 2.45 — 2.59 hr Barnard et al. (2001)

BeppoSAX/MECS 1997 August 22 & 24 120 10 12 2.40 —2.57 hr  Batucihska-Church et al. (2009)
XMM-Newton 2003 January 29 50 7 5 2.97 hr Church et al. (2005)
RXTE/PCA 2003 September 25 200 7 4 2.45 —2.59 hr Gambino et al. (2016)

SUZAKU 2007 January — 10 122.5 5 11 2.926 hr Batucinska-Church et al. (2009)
CHANDRA 2011 December 19 60 9 6 2.94 hr Gambino et al. (2016)
CHANDRA 2011 December 23 80 13 8 2.94 hr Gambino et al. (2016)
LAXPC 2017 Februaryl6 — 17 49.5 6 2 ~2.66 hr present
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Fig. 1 These figures indicate variability in the light curve of thé #323—62 NS by considering the MAXI light curve in the- 20 keV
range in thdeft panel andSwift/BAT light curve in thel5 — 50 keV range in theight panel. Thebold line in both figures highlights
the LAXPC observation time (i.e., MJD: 57800-57801).

(CZTI1) and Ultraviolet Imaging Telescope (UVIT)) on- Due to the wide energy range and large photon collect-
boardAstroSat which cover a wide energy range (Agrawal ing area,AstroSat efficiently observes thermonuclear X-
2006; Paul 2013; Yadav et al. 2016b; Roy et al. 2016)ray burst sources. The source 4U 1323—-62 was observed
LAXPC is one of the major instruments onboard theby AstroSat/LAXPC from 2017 February 16 05:25:43 till
AstroSat satellite. The LAXPC instrument is providing 2017 February 17 08:35:35 for a total effective exposure
high time resolution X-ray data in the — 80 keV ener- time of 49.5ks. The LAXPC data were downloaded from
gy range AstroSat consists of a set of three co-aligned i- the ASSC astrobrowser

dentical LAXPC detectors to provide total effective area

of ~6000cnt at 15keV (Antia et al. 2017). The three 3 DATA ANALYSIS AND RESULTS

LAXPC units are named LAXPC-10, LAXPC-20 and

LAXPC-30. The energy resolutions of LAXPC units are The data are analyzed using the individual routine
20% and 10% at 6 and 60 keV respectively (Yadav et alLaxpcSoft to obtain background subtracted light curves
2016a). LAXPCs are a multi-anode and multi-layer con-and energy spectra (Antia et al. 2017). The com-
figuration having a field of view of about® x 1°. Each mands are applied to extract the light curve, and the
LAXPC unit has five layers consisting of 12 detector cell-associated spectral files atexpc_make_lightcurve

s. Each LAXPC independently observes the source (Yada®d lazpc_make_spectra. The background files

et al. 2016b; Agrawal et al. 2017; Antia et al. 2017). for light curve and spectra are extracted by inputting
the commands laxpc_make_backlightcurve and

The data were collected by LAXPCs in two differ- laxpc_make_backspectra. The data analysis was done
ent modes: Event Analysis mode (modeEA) and Broady HEASOFT 6.19, which consists mainly of FTOOL>S
Band Counting (modeBB). Event mode data give infor . _ _
mation about the energy of each photon and its arrivaEIMChhitvtelolsair/c/haiSvter obrowse. i ssdc. gov.in/astro_
time at 10 ms accuracy. We have used event analysis modes |, p:// AstroSat - ssc. i ucaa. i n/ 2q=l axpcDat a
modeEA data for generating the light curves, power den- 4 it p://heasarc. nasa. gov/ ft ool s
sity spectrum (PDS) and energy spectrum of the source. ° https://heasarc. gsfc. nasa. gov/ ftool s
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Fig. 2 Background subtracted light curve in the- 20 keV energy range using LAXPC-10 and LAXPC-20 data of 4U 1&23-The
light curve is binned with a bin size of 1 s. Multiple burstglatips have been displayed in this figure. In tipper panel of the plot, B
and D stand for burst and dip respectively with consecutivalvers for LAXPC-10. B’ and D’ are the labels for burst and aljserved
by LAXPC 20 respectively.

Table 2 The X-ray bursts and dips, rise and decay time interval aluittywait time observed utilizing LAXPC 10 and LAXPC 20 are
tabulated.

LAXPC-10
Burst  Start-End Time  Rise Tim¢’] Decay Time{’’) Burst Exposure Wait Time Peak Intensity
(s) (s) (s) (hr) (counts?!)
Bl 10856-10931 13 62 75 - 295
B2 20423-20513 6 84 90 2.636 318
B3 29962-30056 8 86 94 2.625 382
B4 48914-49015 11 90 101 —_— 388
B5 58737-58830 10 83 93 2.70 399
B6 78312-78410 11 87 98 — 368
Dip Start-End Time  Rise Timeg/) Decay Time{’)  Burst Exposure  Wait Time
(s) (s) (s) (hr)
D1 2441624421 3 2 5 —
D2 67366—67370 2 2 4 11.928
LAXPC-20
Burst Start-End Time Rise Tim¢’] Decay Time{”’) Burst Exposure Wait Time Peak Intensity
(s) (s) (s) (hr) (counts?)
Bl 10857-10932.5 13 62.5 75.5 - 289
B2’ 20423-20512 7 82 89 2.636 328
B3’ 29962-30057 9 86 95 2.625 367
B4 48914-49013 11 88 99 — 390
B5’ 58737-58829 9 83 92 2.70 398
B6’ 78312-78411 12 87 99 — 378
Dip Start-End Time  Rise Time/) Decay Time{’’)  Burst Exposure  Wait Time
(s) (s) (s) (hr)
D1 24416.5-24419 1 2 3 —
D2’ 67366-67370 2 2 4 11.928

XORONOS and XSPEC (Arnaud 1996; Noble & Nowak due to gain instability caused by gas leakage as suggested
2008). We observed that the thermonuclear bursts anly Antia et al. (2017).

dips in the light curve are present in both LAXPC units The results of previously reported thermonuclear

(LAXPC 10 and 20) as displayed in Figure 2. For gen-pyrsts and dips observed from the source from various mis-
erating the light curves and spectral analysis, we onlyjons are presented in Table 1. This table indicates the re-
considered data from the top layer of LAXPC-10 andports of orbital period estimates based on the recurrence
LAXPC-20. The top layer of the LAXPC detector absorbstime of the thermonuclear bursts. The light curves of each
90% of the X-ray photons below 20keV (Roy et al. 2016).pyrst and dip from both LAXPC detectors are plotted in

We have not applied data from LAXPC-30 for this work Figures 3 and 4 respectively, where the horizontal and ver-
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Fig.3 The panels display the bursts and dips in she- 20 keV energy range using LAXPC-1®léck) and LAXPC-20 @reen)

observations in a 1 s binned light curve.

tical lines indicate the rise) and decay(’) times of the

bursts.

3.1 Light Curves

We used the orbit binned light curve of the MAXiran-
sient monitor in the soft energy band ¢ 20keV) and

curve in the hard energy banth(— 50 keV) of 4U 1323—

6 http://maxi.riken.jp/star_datal/J1326- 621/

J1326-621. htm

instruments, the light curve of 4U 1323—-62 manifests long-
term variability in intensity from 2016 July 31 to 2017
September 4. The bold line in both panels of Figure 1
highlights the LAXPC observation time of 4U 1323-62.
In Figure 2, LAXPC-10 and LAXPC-20 observations of
4U 1323-62 show the light curve in tBe- 20 keV energy
range binned with a bin size of 1 s. In light curve data, gaps
the Swift/BAT Transient Monitor (Krimm et al. 2013) light gnd thermonuclear X-ray bursts are detected.

) / During the 100 ks observation of tistroSat/LAXPC
62 to determine the spectral state of this source. In botRyqeyation of the source, six thermonuclear bursts were

observed as depicted in Figure 2. We adopt the nomencla-

ture of B1, B2, B3, B4, B5 and B6 to indicate the ther-
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Fig.4 The figures display the dips in ttie— 20 keV energy range using merged LAXPC-10 and LAXPC-20 obsiemwa in a 1s
binned light curve.

Table 3 This table lists the maximum count rate, and the rise andThe energy dependent thermonuclear burst profile clear-
decay tlbmez of the fifth thermonuclear X-ray burst in différe |y gemonstrates that the decay time decreases with the in-
energy bands. :

d crease in energy.

Energy  Peak-count  Burstrising  Burst-decay As per Table 3, the maximum intensity is accumulated
(keV) (counts 1) (s) (s)
at the low energy range3 (— 6.2 keV). For the soft ener-
3——6.2 140 9.5 84.5 . SO . .
6.2 — —9 119 10 85.5 gy region, the rise time is relatively short. However, in the
9——12 72 10 91 energy range from6 — 20 keV, the peak intensity is low-
12— —16 47 10.5 9%

est, and the rise time took the maximum time to reach a
peak intensity level and in th2) — 80 keV energy range,
the thermonuclear burst is absent. It may be inferred from

monuclear bursts in the LAXPC 10 light curve and B1’, Figure 5 and Table 3 that 4U 1323-62 was observed in
B2', B3, B4, B5' and B6' in the LAXPC 20 light curve. & soft spectral state during tetroSat/LAXPC observa-

16 — —20 24 18 22

We observed that there is a gap between the successit@"s:
bursts, B3 and B4 and the bursts B5 to B6 are twice the We measured the energy dependence of the burst du-
wait time observed during the consecutive bursts B1 anéation in all six X-ray bursts. We found that there was a
B2. These missed bursts are attributed to data gaps. Tiggadual decay in the intensity with an increase in energy.
data gaps, during the occurrence of bursts, are due to tHehe rise and decay time for all the bursts have been tabu-
position of the satellite over the South Atlantic Anomaly lated in Table 2.
(SAA) region.

Each burst has an exposure time (rise and deca§-3 Power Density Spectra
time) betweer75 — 100s and a high peak count rate of ) o i
~380counts’, as plotted in the light curve (Fig. 3). In In the persistent emission, PDS was computed in the
Table 2, the burst rise and decay time interval, exposure of — 20keV energy band. The light curve extracted from
each burst, wait time and peak count rate have been tabuldtAXPC-10 and 20 was applied to generate PDS utiliz-
ed. In Figure 4, prominent dips are evidentinshe20kev "9 the ‘FTOOLS’ task “Powspec.” The Poissonian noise

energy range using observations of both of LAXPC unitd€Ve! is subtracted from each2pov!e1r spectrum. PDS was
(LAXPC 10 and LAXPC 20). Leahy normalized(¢ms/mean)® Hz~"), such that the in-

tegration of the power spectra gave the fractional root mean
square (rms) variation.

A clear QPO was detected in the power spectra dur-
To probe the thermonuclear X-ray burst in different energying the bursts. The QPO was fitted by employing a
bands, we generated 1s binned light curves from LAXPQ.orentzian model. We have observed the low frequency
10 and 20 during X-ray bursts in six different narrow ener-QPO (LFQPO) of~1 Hz, which was reported by Balman
gy bands3—6.2keV,6.2—9keV,9—12keV,12—16keV,  (2010) usingRXTE/PCA data. To detect the LFQPO, we
16 — 20 keV and20 — 80keV. The light curves were gen- considered a light curve binned with a bin size of 0.01s.
erated from only the top layer of LAXPC 10 and LAXPC The light curve was divided into each segment with 2048
20. Figure 5 displays the energy resolved light curve obins. Figure 6 displays the QPO detected during the ther-
the fifth burst (B5) seen in the observation of 4U 1323-62monuclear burst. The observe® sigma significant QPO

3.2 Energy-Resolved Burst Profiles
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Fig.5 This plot shows a light curve of the fifth thermonuclear X-tayst in different energy bands. The softest energy ragge (
6.2 keV) has the highest count rate.

used to reveal the evolution of the blackbody component
in energy spectra. For each burst except the second burst
(B2), we extracted the spectra for 10s of data preceding
the bursts. In burst B2, we have extracted the spectra from
data after the burst decayed completely to the persistent
levels. There was no difference in the distributions of best
fitting persistent models between the pre- and post-bursts.
The spectra extracted from persistent emission was dilize
to subtract for all burst segments as the background.

To study the variation of NS radii and flux during the
burst, the contribution from the persistent emission spec-
‘ ‘ ‘ trum component is excluded. Decoupling the burst compo-

Power [(rms/mean)?/Hz]

0% Frequency (H2) - > nent of the spectrum from the persistent part was difficult,
as the various components were usually spectrally degen-
erated.

Fig.6 PDS generated from 0.01 s binned light curve by merging - duri h .
LAXPC 10 and 20, which manifest low frequensyl Hz QPO in 0 Qen_efate energy spectra during the persis-
the3 — 20keV energy range. tent emission pre-burst phase, we selected a 10s

stretch of data prior to the thermonuclear burst. To

frequency is 0.97 Hz. The rms of the QP6.7% and the fit the energy spectrum, different mlodel F:ombination—
quality factor is~18. Jonker et al. (1999) previously dis- S (available in XSPEC) were applied: (i) tbabs (b-
covered an LFQPO at .77 — 0.87Hz QPO from the Podyrad+powerlaw), (i) tbabs (bbodyrad+diskbb), (i) t
source 4U 1323-62 usirRXTE/PCA data. The amplitude Pabs (bbodyrad-+powerlaw-+gaussion), (iv) tbabs (nthcom-
of the QPO detected from the source was found to be corgaussion) and (v) tbabs (nthcomp). We observed that the
stant during the persistent emission and X-ray dips during0de! [tbabs*(nthcomp)] is the best fit (lowest reduced
the type-1 X-ray thermonuclear bursts (Jonker et al. 1999)>.<2) to the persistent energy spectrum in the- 20 keV

energy range. The hydrogen column density is fixed at
3.4 Energy Spectra: Time Resolved Spectroscopy Ny = 4 x 10* cm?” (Boirin et al. 2005).

The burst energy spectra in tBe 20 keV energy band

Spectral fitting for individual X-ray bursts was carried out were fitted with the standard approach: a blackbody mod-
To investigate the spectral evolution during X-ray burstsgel consisting of two parameters, a temperatifg,{) and
we performed time-resolved spectroscopy on each type-iormalization along with the persistent emission compo-
thermonuclear burst. Therefore, the burst data were dividaent of the corresponding burst. The parameters of the per-
ed into segments of 10s intervals. Each bursthas12  sistent emission component were frozen during the burst
segments. These 10s data segments during each burst apectra. These spectral components took into account the
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Energy (keV)

Fig. 7 The energy spectra of the six thermonuclear X-ray bursterebd by LAXPC 10 in th& — 20 keV energy range is depicted in
this figure.
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Fig.8 The best fit parameters obtained by performing time resabpettroscopy on two of the observed bursts (B2 and B5) in the
LAXPC-10 observation. The top panel depicts the averagataate (without error) for each segment.

nature of the seed photons (represented by the inp-type pse varies consistently and shows a positive Pearson cor-
rameter that is equal to O for blackbody seed photons). Thieelation with kTy,. Ry, is the blackbody radius andg
approach was implemented to understand the evolution iis the source distance in units of 10kp&,, = [N X
blackbody parameters. The assumed blackbody emissiddistance)?/47flux]'/? is obtained at the minimum dis-
describes the burst spectra well from the surface of théance of the source at 10kpc.

NS and Comptonization emission from the extended ac-

cretion disk corona (ADC) (Balucifiska-Churchetal. 2001; ~ The emission radii were estimated from the blackbody
Church et al. 2002). normalization. All the observed fit parameters have been

depicted in multi-panel plots with incremental time seg-
The unabsorbed bolometric flux (in the range-  ments for each of the six bursts, as shown in Figure 8. The

80 keV) was computed using the XSPEC function “cflux.” first panel of each figure displays the variation in count rate
The total flux varies uniformly. The blackbody radius al- during the burst. The second panel shows the evolution of
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Table 4 Fitting results of burst$—3 from observations of 4U 1323-62. Here we provide the totabsorbed flux frond.001—100 keV

in the unit ergcms—!.

LAXPC-10

Burst-1
Segment  Rate (countd)  kTj, (keV) Fluxx 10~  Radius (km) Chi-square
573 155D 805703 0AUTGRE sl Lomiyls
1572 st 200, LT 05620312 0010
2543 ATt 200N LastOUR e600%33 134002
3 a0t 1setSll ositRU essrtdl 17etDed
575 et migll ometgRE essetdl 10stOl
B2 w1l 0etOl el 118t
6513 el LTIOIS osstO0R oSt 0920003
B et LT oSl ssariil 1e7td0
852 Al Lt 0sDNe sa0t3d 121t
9512 4375 1.247925 0507095 67.74758% 1687553
10573 4275 1557028 0.2070-035  83.57F3AT  0.957553

Burst-2
Segment  Rate (counts)  kT;, (keV) Fluxx 1079 Radius (km)  Chi-square
572 20471 2.3475 71 1.837016 8244703 1.02700]
1513 220"} 21370687 2137010 85207037 1.08705]
2573 14371 1.987512 1437018 77817048 a7 tO0)
3513 9615 Lestoiy  1oigy  6773IGE 1.07IgG
4513 8715 L77EGAR 0943050 64307033 0.79T0 G
5513 7675 L95TG3  08s¥gq  5795IGET 128700
6572 60"} 1.3179-28 0.747511 50457038 1.0270-01
7578 5471 1.5870-37 0.687549  43.75703L  0.847001
8513 a7ty 2027055 0647577 3018705 0.59%0G;

Burst-3
Segment  Rate (count3)  kTj, (keV) Fluxx 10~  Radius (km) Chi-square
513 7] 0TGRS 02T0UR  easii 088sTon
1513 3177] 2.2410675 23075088 95167107 1.3370:03
2575 ot 22N 00t eassRR L1l
3512 1167} 1.997513 0107971 91327222 1167008
4513 10271 1797012 0.80T5030  88.847282  1.0987002
5 s0th 1sit oSO sl 115000
6505 st Lesihll oadRE sLetdi 17mgl
et Ler'$E oastoni meastil, 111tgl
st soth 1e0t0E 0a0f3NR 7errlE 11470
05wl Lsf03 oset0R maseti% 102°0%2
105°3 3371 12775958 03570007 45827305 1117008
1573 3177 1217988 03475950 40507351 1.087553
12573 2471 1197045 02070022 52197518 0637053

blackbody temperature. The third panel features the totaltT;, was~1.25keV and all other segments in all bursts
unabsorbed bolometric flux. The radius and reduced chikTy, varied between these two values. The 11th segment of
square are depicted in the fourth and fifth panels. The maxburst B4 was not a good fit, resulting in a poor chi-square
imum temperaturek(l,;,) observed in the first X-ray burst of 2.7.

is 3.0570-2, keV. However, we noticed the lower value of
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Table 5 Fitting results of burstd—6 from observations of 4U 1323-62. Here we provide the totabsorbed flux frond.001—100 keV

in the unitergcms .

LAXPC-10

Burst-4
Segment  Rate (count3d) kT, (keV)  Flux x 10—9 Radius (km) Chi-square
515 247) 1835008 0167003 45200058 L16%0G
1553 607} 2157050 06010085 87561107 L19E0E
2573 3587 2277006 300006 96107035 131E0G
3513 17213 2087005 141%006s 9445005 135E0G
4573 117+ 1.8070-9% 1.079:9% 90.557035  0.6979:08
5553 95%] L9108 0743000 90207157 L27E0E
6513 807} L725098  0.607005  8848TIGY  147ROGE
553 6475 1635005 0497001 s6.11Tg7y  127E0G
8513 5875 158T007 0487000 86.051051  159%0G
9512 4971 2187530 03670012 79.127832 1027700
10573 4211 1.20 0.32 77.07 2.74
11573 3971 1.837935  0.27t08% 71217832 1477003

Burst-5
Segment  Rate (counts)  kTj, (keV)  Fluxx 109 Radius (km) Chi-square
53 2 0SSR 026t0U sosR Laig
15 a0l 225000 2470 oamotl® 122n
254509t 2a5tONR Leat3YE e00t3% 113t
e N IR RLAS & N RCIE 7 SR e -
B ust est0 00U sTeet3Tl 1oTigns
o st el 0mtiSl st 156t
653 st LTl 06t sntEE 1aafdl
753 T 20000 0etSRR sisatil 00l
8513 I K A IR 1 N TR S ks ¢
953 sl 19stUE 0ast0RN Taurt® sl
10553 aeth 1ast9E 0arfRUl seoptSl 133t
05t et 2astUTl o0l ssadtiRl osTHOE

Burst-6
Segment  Rate (counts)  kTj, (keV)  Fluxx 10~° Radius (km) Chi-square
53 367} 250701 0207030 6434TL% 121700
1553 3277 2287002 2565008 9546710 1707008
25+2 087 205700 Ls6tU0E  oasetil, 1780
35+2 nath o eatl 10798 sssstEE 06st00
45%2 106t)  1ssTOIR 0ssTORYl ssasti 1497002
5578 9277 1.867015 0737081 86.940307  1.427588
65°2 827 L8O 0etO0E  saTstEY 112700
7518 617} 1957038 0481008 7o7atER 146%09
8572 547 2567008 042709 7s02EE 1THY
953 a8 oastOS mrrtS Lortd

4 DISCUSSION AND CONCLUSIONS ed six thermonuclear X-ray bursts and two dips from the

source. Each burst had similar wait times between consec-
utive bursts except for the gap observed between the bursts

We present an analysis of thetroSat/LAXPC observa- 2 "
B3-B4 and B5-B6, which is nearly double the wait time

tion of the NS 4U 1323-62. LAXPC’s payload detect-
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of consecutive bursts. We produced linear and quadratic or-  The radius of the blackbody was highly consistent with
bital ephemerides to find the value of the orbital period isthe flux of each segment of the bursts. We extracted the
~2.65to 2.70h, This is compatible with previous estima-apparent radius betweer96 km —~40km, under the as-
tions, as displayed in Table 1. sumption of an isotropically emitting spherical surfaca at

The large effective area of LAXPC's detector allowed distance of 10 kpc_. In our o_bservatlons, |t_had_ been notlce_d
Us to generate the energy resolved burst profile at a higﬁbat the flux continues to increase considering the maxi-

er energy band. We found that bursts were detected up Hum radius of _the blackb_ody, such that total flux is strong-
20keV. Above 20 keV, the LAXPC instruments showedIy correlated with the radius.

negligible count rate in the light curve of 4U 1323_62'AcknowledgementsWe acknowledge support from the
However, the hard X-rf’:\y Iight.curves during the l?urfs'[slndian Space Research Organization (ISRO) AstcbSat
were found to be consistent with the pre-burst EMISSIONgcience support cell in various aspects of instrument build
We observed strong energy dependence of burst decgy, testing, software development and mission opera-
times. The increase in energy along with decreasing burﬁOn during the payload verification phase. We thank the
decay time suggest the cooling of burning ashes (Galloway y x pc jnstrument team. JR wishes to thank IUCAA for
& Keek 2017a). research facilities.
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