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Abstract. We report the Suzaku follow-up observations of the Gamma-ray pulsars, 1IFGL
J0614,13328, J1044.55737, J1741.82101, and J1813.31246, which were discovered by the Fermi
Gamma-ray observatory. Analysing Suzaku/XIS data, we detected X-ray counterparts of these
pulsars in the Fermi error circle and interpreted their spectra with absorbed power-law func-
tions. These results indicate that the origin of these X-ray sources is non-thermal emission
from the pulsars or from Pulsar Wind Nebulae (PWNe) surrounding them. Moreover we found
that J1741.82101 exhibits a peculiar profile: spin-down luminosity vs flux ratio between X- and
gamma-rays is unusually large compared to usual radio pulsars.

Keywords. Pulsar, Pulsar wind nebulae, Gamma-ray pulsars. Fermi.

1. Introduction

The Fermi gamma-ray observatory has discovered more than three thousands of
gamma-ray sources. About 10 percent of the newly found objects were categorized into
pulsars and pulsar wind nebulae. We focused on the newly found gamma-ray pulsars to
study their nature. For this purpose we observed four bright gamma-ray pulsars with the
Suzaku X-ray observatory. Here we present a summary of the observations.

2. Observation and analysis

Suzaku is the fifth Japanese X-ray observatory with 4 X-ray telescopes. Thanks to
the low-earth orbit the particle background is low compared with the other large X-ray
observatories. So it is suited for searching diffuse emissions in the universe. We conducted
observations on 2010. Each exposure time was 20 ks.

First we performed astrometry. From the obtained X-ray images we discovered point
sources clearly. These locations are consistent with the Fermi’s error circles. The posi-
tion of these point sources are also consistent with the timing position determined by
radio follow-up observations. These positional coincidences strongly support that the
discovered X-ray sources are the X-ray counterparts of gamma-ray pulsars.

Next we studied the spectroscopy. In order to accumulate source photons we chose
circle regions with a radius of 1 arcmin centered on the pulsars. The obtained X-ray
spectra were well modelled by absorbed power-law functions. The results of spectral
fitting are summarized in Table. 1. 1IFGL J1813,3-1246 shows a very flat spectrum with a
photon index of 0.8 that cannot be explained by the standard acceleration model. While
the other pulsars show relatively flat spectra.
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Table 1. Fit results with power-law model or interstellar absorbed power-law model for the
spectra of four pulsars

name ny Index Flux(0.5-10.0keV) |x*/D.O.F
[x10%2cm?) [erg/s/cm?]
J0614.1-3328 - 2637030 5.7340.67 x 1071 | 11.95/14
J1044.5-5737 - 2001035 7507122 x 107 | 5.56/8

J1741.8-2101 | 0.2870 00 28170350 6.567050 x 10717 | 7.44/24
J1813.3-1246 | 1.367031  0.79+0.16 1.27+0.06 x 107'2 | 9.25/20

3. Discussion

We estimate the X-ray luminosity from the X-ray flux for each pulsar using equation
(1) which is the empirical formula between X-ray luminosity and spindown luminosity
(Kanai D-thesis).

Lx

1.10+£0.14
103%erg/s '

=(2.99+1.08 e
( ) <103°erg/s

Then we calculated the distance and Gamma-ray luminosity of the four pulsars assuming
Lxr = 4wd® fFx r from obtained X-ray flux, X-ray luminosity, and Gamma-ray flux.

Next, we compared the four pulsars to other Fermi pulsars used in Kanai D-thesis.
Fig. 1 and 2 show the spin-down luminosity vs. Gamma-ray luminosity and spin-down
luminosity vs. the X/Gamma flux ratio, respectively.

! e
10 {o e )
310}
w
@ 10367 11044 J1813 > |
[ v 2
5 @ 10°F x
% £ 141741 J1813,
2 1% [ OO 8 SO=t S, SR 5 x oz .
2 O 5% J1044
€ 2 *J0614 L
=] >
. ©
4 b o
g‘ 10° 5 10°
£ ch 2
8§ 10° I J1741 g 10°F
2 76l L L L L
10 10" 10° 10° 107 10° 10,57 10" 10° 10° 10 10®
Spindown luminosity (erg/s) Spindown luminosity (erg/s)
Figure 1. Relation between spindown lu- Figure 2. Relation between spindown lu-
minosity and Gamma-ray luminosity for minosity and the ratio of X-ray and Gam-
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