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Introduction to the library of pulsars in the Magellanic Clouds

Pulsa

rs In : : :

SMC event lists, light curves, periodograms & spectra
&Mod

el * Why study pulsars in Magellanic Clouds:

NSs hold unsolved problems; population-statistical study.

low absorption, minimum foreground contamination, known distance (->categorize luminosity of
the Pulsars). The process of accretion and X-ray emission in HMXB

Known pulsars with combination of 3 satellites, physical parameters

e.g. SXP 348, SXP 1323

Pulse profile modeling
e.g. SXP 504
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Luminosity of X-ray pulsars in the Small Magellanic Cloud

Pulsar Observation
s |In overview
SMC
&Mod : .
el Luminosity
Range:

31- 38
Intro 1031-1038 erg/s
Librar
Yy
Pulsar
S |
spin u Fast pulsars
p /dow
n rarely detected

Faint source

Short exposure

1038

N 5 5
1037 _ ................. A ........ .
i 4.
]
1036 O A R A
@
N
=) :
QL) 103 o .
> I
= 34 5
(@) 10 [~ :
o :
33| :
= 107"
] , : :
2| T - e e O |
107 o XMM-Newton ; ; : ]
- O Chandraé o : . :
1o Lo RXTE ] ] .
107t 10° 10! 102 103 104
Spin Period (s)

Classify:
pulsating
&

non-pulsati


file:///home/kguardad/USB20FD/Mac/Chandra%20Next%20Decade/Day%203/Session%201/%23action%3Fjump=nextslide
file:///home/kguardad/USB20FD/Mac/Chandra%20Next%20Decade/Day%203/Session%201/%23action%3Fjump=nextslide
file:///home/kguardad/USB20FD/Mac/Chandra%20Next%20Decade/Day%203/Session%201/%23action%3Fjump=nextslide
file:///home/kguardad/USB20FD/Mac/Chandra%20Next%20Decade/Day%203/Session%201/%23action%3Fjump=nextslide
file:///home/kguardad/USB20FD/Mac/Chandra%20Next%20Decade/Day%203/Session%201/%23action%3Fjump=nextslide

Luminosity of X-ray pulsars in the Small Magellanic Cloud
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Time evolution of Source properties with 3 satellite combination

1037 . : - XMM—NeWItOh o Chandra o RXTE
e‘g' s6f | % ? ® § o - . @

Pulsars SXp 348 Luminosi *°

10

In SMC Lo |
&Mode ty i
| (erg/s)

RXTE does oo
not have 0.6
Pulse Frac 0.5
info 08

35 |

1033

00000000

Amplitud 930

.10
up S inu . 350 i o - R S Qta.n.d.ar.d..de..\/.i.a_t_i_o_n_—_—;—__3-__5_3_59?:):6:::_
momentum to B35 R LR e S i

Pulsa e 20
rs (Counts/ 9-1°
.00
/down assandp. Period(s =asf @ oo e B S N ]
)
NS Significan 100p S e e o S oope s % wsepsey | o ®©  _ e oS
ce : | '

.15
in u ! ! ! ! !
Sp Sp|n BE5 i RS EE R R P dot= —-0.000248 s/da
angular BA0 o TS & e dg g% T T T TS R |
(%)

Date



Pulsars
In SMC
&Mode
I

Pulsa
rs
spin
up
/down

SMC Pulsar I|brary products

Amplitu

Spin 3
Period (s)

Signif
(%)

Pulse
Fraction

60|
40
20
0.9F
0.8}
0.7}
0.6}
0.5

P

orblt

—4 1 years

0.4

0.3

51500

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

53000 54000 54500  5500(

M)D

52000 52500 53500

e.g. SXP 1323
Spin up: 0.016932 s/day
Orbital modulation. accretion torque

103 |

v

| O

Spinup

Spin down
Unknown P

Unknown orbital period:

o . . Q O‘Q

Slope = 0.425103 log(day)/log(s) |

Standard deviation = 0.713824

L 0. @ W@ DY

102 103

Spln Period (s)

fe—— A2 S S & Cclceyr=s_» == F___ ...

P =

R N - 1

26 spin up 17 spin down

43 out of 65 pulsars have measured

orbit period




Model: Off-center magnetic axis with GR effect
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Summary & Outlook

Library of 3 satellites combination: Chandra, XMM-Newton, RXTE

Known pulsars in SMC & LMC : event lists, pulse profiles, spectra

Time evolution of their luminosities and spin period
26 spin up and 17 spin down

Modeling

More phenomenon into current model: e.g., flow column geometry including
physics of accretion shock, accretion rate and photon energy

Astrosat & HXMT (Hard X-ray Modulation Telescope)

Investigate the hard X-ray sources; bright galactic pulsars, expand the period range of the pulsars
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Astrosat

* Broadband Spectroscopic studies of X-ray sources
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