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4
e
~ 10% erg s in outburs . o -
High count statistics at low energies ol Xorays | /
Ny < 109 e igh count statistics at low energie reprocessing of hard X-rays by SMC X-1, LMC X-4, A;/ ™ AN — S e
Small uncert e source distances — reliable extimate of L Ly=10%ergs™  the optically thick accretion  Cen X-3, RX J0059.2-7138, ﬂ\ﬁ\f w\  Eenpoess
Small uncertainties on the source distances => reliable estimate of Ly ‘material XTE JO111.2-7317 Y VWAin. -
Program of ToO observations with XMM started in 2011 emission by photoionized Vela X-1, AX J0103-722, AN i £
U or collisionally heated gas RX JO101.3-7211 Hard Xorays " Ty
Ly<10%ergs': or y Neutron star B :
2 sources observed in ourburst thermal emission from 4U 162667, X Per Accrﬁme pulsar

S Prosess 4 Repmcescing by oplealy ik okl

RX J0059.2-7138 (March 2014)
* SMC X-2 (October 2015)

\_ . J

(" RX J0059.2-7138 (Sidoli et al. 2015, MNRAS 449)  ){_ SMC X-2 (La Palombara et al. 2016, MNRASL 458) )

1993:

L Softxms
RS

either or both the above Her X-1, A0538-66,
processes are possible EXO 053109-6609.2

Ly~ 107 erg s

1977: discovered with SAS3 (Ly = 8.4x107 erg s '; Li, -
« discovered with ROSAT (Hughes 1994) 1
Jemigan & Clark 1977; Clark et al. 1978); undetected s
+ Pulse period of 2.76 s measured with ASCA (Kohno,Yokogawa & Koyama 2000) ' 5
one month later (Clark, Li & van Paradijs 1979) L
+ Observation of a spectral soft component (Kohno,Yokogawa & Koyama 2000)
< 2000: second outburst observed with RXTE
December 2013: first observation of an ourburst since 1993 (ATel 5756, Krimm et al. 2014), with Ly ~ 7x107 erg s (~ 3x10% erg s in .
Stobservation o an ouibursts ¢ ) X es'( ¢ (Ly~3%107 ergs )= P, = 2.37 s (Corbet et al. 2001)
1993
) 2011: _
= £
* OGLE: periodic variability of the optical counterpart
XMM-Newton observation: o P Y P P H
o (P=18.62 % 0.02 d, Schurch et al. 2011) &
* Py o014 = 2.762383(5) s = spin-up compared 0 Py, 1005 = )
) . : « RXTE: periodic modulation of the pulse period
=2.763221(4)s, with Py, = <(1.27 £ 0.01)x10 255! B
) ' ) 2 & (P = 18.38 £ 0.02 d, Townsend et al. 2011)
« First detection of pulsed emission also at E < 0.5 keV = =F 9
} } } } September 2015: first observation of an outburst since . . . . . .
+ Pulsed fraction ~ 10 % (~ 37 % in 1993) ~F L ¥ 4 Sizm  Gre  Gies  SiDe G00 G702 IS0 5106
o ) . - -k E 2000 (ATel 8088, Negoro et al. 2015; ATel 8091, Time [MJD]
* Significant SE which dominates the PL emission at E < T
) Kennea et al. 2015), with Ly ~ 10% erg s ~ Ly 107 -
0.5 keV: Ly ~ 1.5 % Lygr (~ 44 % in 1993) o —F 3 (e, Tl
* SE fit with either a BB (KTy = 93 €V, Ry ~ 350 km) =2 e [ ﬂl‘ #
SUXRT . { ot
or a thermal plasma model (MEKAL, k 210eV, Swift/XRT timing analysis: 0,152 keV
# 0.15-2 ke
Ryye > 6x10 km) « 74 observations with Swift’XRT in Windowed Timing i f
N A e
« first detection of spectral lines in HMXRBs in the MCs: mode: P, =2.37224(2) s, with modulations due to i o u :

spin

the orbital period P,,, = 18.38 + 0.96 d

ity ;
B

several absorption and emission lines due to O, N, Ne

2-4 keV

and Fe

+ MEKAL not compatible with soff pulsations
and various fonization states XMM-Newton timing analysis:

* Ry~ 108km ~R,

repr

* P01 = 2.372267(5) s = spin-down compared to
P 2000 = 237194(1) s, with P, = (6.6:£0.2)x10 s s

u

Reprocessing of the primary emission from the

4-12 keV

on also at E < 0.5 keV/

 First detection of pulsed em

optically thick material in the inner region of the * Double-peaked pulse profile also at E < 0.5 keV, at odds

e
aceretion disc with what observed with ASCA E
RGS + Pulsed fraction = 30-40 % (as in 2000) T
‘ Fexa] Fe i 3S spectrum b
2 £
3 | H il i l Fe xar £ Sz
. f H u 4 i } | 5 EPIC pn spectrum . =
= l- } T ¢ g EPIC spectrum: w
§ b T T e
:H 3 « First observation of the SE (2-6 % of the total ~o
v ovi puch e flux), which dominates at E < 0.5 keV -
. & « SE fit with cither a BB (kT ~ 130 ¢V, Ry ~ 320 o
. *4 o ™ km) or with emission from collisionally ionized gas o
1y Mt RRC (mirrors) FeK APEC, KT one~ 12 keV !
. s o g ¢ AEC V) v b bestfit model 3
& Y,  First detection of Fe emission line s 1‘ = 5 ]‘U
B [power-law model E“Ergy (keV)

S e ? ; T G i
o 1 RGS spectrum
=z <
£) O vu \
RGS spectrum | L. 4 ‘ i
Ly 5
+ First detection of 1 emission lines due to O, N, Ne, 2 ;/RN(; ﬁ JM.,I ?’U ’“‘ TV
. = h
Common properties of RX J0059.2-7138 and SMC X-2 SicFe R ;, b ,wq_,*;_a!m 1
& F.A R 1 ; s
L. « APEC not compatible with soff pulsations and detected =
* Characteristics SE: BB model, kTgg ~ 0.1 keV, Ryg ~ 300 km, Lyg/Ly; =2-3 % on ! o
emission lines
<
* Emission lines due to O, N, Ne, Si e Fe * Ry~ 10°km ~ R,, L
U =+
~ 108
° Rrepr 10%cm Reprocessing of the primary emission from optically thick ="
i=1
b

* Ly ~ 10%% erg s”' = pulsed fraction ~ 30-40 % (RX J0059 in 1993 and SMC X-2 in 2015) material in the fnner region of the accretion dise

0.5 1 L5 2

T T
\ Energy (keV) )
@

I(//.AlSI'- INAF




