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Supergiant Fast X-ray Transients

New source IGR J17544-2619 discovered with —— o —.
INTEGRAL LR T il

ATel #190; R. A.Sunyaev (IKI, Moscow; MPA, Garching), 5. A.Grebenev (IKI, Moscow), A.
A.Lutovinov (IKI, Moscow), J. Rodriguez (CEA/SAp, Saclay), S. Mereghetti (IASF, Milano), D.
Gotz (IASF, Milano), T. Courvoisier (ISDC, Versoix) and the shift team
on 17 Sep 2003; 15:15 UT
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Suzaku observation of IGRJ 17544-2619
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Suzaku observation of IGRJ 17544-2619
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SFXT proposed explanations

A mechanism is needed to largely reduce the
accretion for most of the time:

- Centrifugal barrier (Grebenev&Sunyaev 2007)
- Magnetic barrier (Bozzo et al. 2008) — magnetar-like B field

- Quasi-spherical settling accretion (Shakura et al. 2012)
— more standard B fields and slow pulsars

To disentangle between them we need
Pspin & neutron star B field

Subsonic settling accretion without shock near magnetosphere

Matter subsonically
settles down inside the
the shell with radius ~Rg

sl Conwvective isomomentum

shell w(R)~1/R?
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Shakura et al. 2012, 2014
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IGRJ 11215-5952

The only SFXT with periodic outbursts (Sidoli et al. 2006)

X-ray transient discovered with INTEGRAL (Lubinski et al. 2005)

Associated with the B supergiant HD306414 (Negueruela et al. 2005)
located at d=>7 kpc (Lorenzo et al. 2014)

Periodicity in the X-ray outbursts occurrence (Sidoli et al. 2006, 2007)
likely the orbital period of the system, later refined to 164.6 days (Romano et al. 2009)

X-ray pulsar Pspin = 187 s (Swank et al. 2007)
IGRJ 11215-595

Corbet diagram for Galactic HMXBs
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The only SFXT with predictable (periodic) outbursts is
IGRJ11215-5952 (every 165 days, likely the Porb of the system)

— It was possible to plan fixed time observations
with a relatively short exposure time
(Net Texp = 20 ks) at the time of the expected outburst

XMM-Newton AO time in 2014 + NuSTAR

The main goal was to search for the cyclotron line
To directly measure the neutron star B field

After acceptance, in February 2016, we asked for

a SwWift/ XRT monitoring of the week around the times
of the expected XMM+NuSTAR observations,
planned at the flux peak (2016, Feb 14)
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IGRJ11215-5952

NuSTAR FPMA NuSTAR FPMB

Net exposure
20 ks




EPIC pn {c/s)

NuSTAR FPMB {c/sNUSTAR FPMA (c/s)
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Chi squared

XMM-EPIC pn (2-12 keV) — efsearch around the known spin period

IGR J11215-5952
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Figure 2. Intensity-dependent IGR J11215-5952 pulse profiles observed by X M M-N ewton EPIC pn (0.3-12 ke V).



XMM EPIC pn time-averaged spectrum fitted with an absorbed PL

data and falded model
XMM EPIC pn time averag ed spectrum THahs * PL
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The spectrum has been severely rebinned here, to clearly show the residuals



Time-averaged XMM EPIC (0.4-12 keV) and NuSTAR (3-79 keV) spectra

Fx (0.1-100 keV) = 1.6e-10 erg/cm2/s

Lx = 10 36 erg/s

Photons cm-2 s keaV-"
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Unabs Flux (0.1 — 100 keV) = 1.7 E-10 erg/cm2/s

Similar good fit
with BB+CPL continuum



Time-averaged XMM EPIC (0.4-12 keV) and NuSTAR (3-79 keV) spectra

Fx (0.1-100 keV) = 1.6e-10 erg/cm2/s

Lx =10 36 erg/s NH =(O83 +/- 005) x10722 cm-2
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Spectroscopy of flares simultaneously observed by both XMM and NuSTAR (0.4-79 keV)
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Spectroscopy of flares simultaneously observed by both XMM and NuSTAR (0.4-79 keV)
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Spectroscopy of flares simultaneously observed by both XMM and NuSTAR (0.4-79 keV)
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Spectroscopy of flares simultaneously observed by both XMM and NuSTAR (0.4-79 keV)
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I Spectra extracted from flares Aand C

To date, this is the only spectrum in this obs. where a hint of cyclotron line can be found

E_Iar_es _spaic:_uonst * Thabs * {_EE + uul'_rp'l'l'}_ —
]

E E
b E|
n b
: L

0.01 R —
j ool :
§

;:
10-2 E E |

{data—modelYerror
o Il
i
L
3 : -': s




I Spectra extracted from flares Aand C

To date, this is the only spectrum in this obs. where a hint of cyclotron line can be found
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preliminary CONCLUSIONS

Preliminary analysis of our XMM+NuSTAR data hints of a cyclotron line at
Ecycl =17.1 +/- 0.7 keV in IGRJ11215-5952 (@ 3 sigma)

Another cyclabs line was caught in IGRJ17544-2619 (Bhalerao et al. 2015)
with NuSTAR data at E=16.8 keV, but the spin period in IGRJ17544 is still highly debated,
Therefore no firm conclusion can be drawn on the mechanism producing the X-ray flares

Our tentative cyclotron line indicates a neutron star B field 5 _ Ecye 1+ 2)

B=151012G "~ 11.6keV

— Since IGR11215 is a 187 s pulsar, this neutron star B field (if confirmed),
would disfavour centrifugal and magnetic barrier

Work is still in progress ...
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