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1)

To test the validity of the
disk-reflection scenario

4U 1705-44

2)

To study the evolution
of the spectral shape
from the Hard to the

Soft state in 0.1-200 keV
using reflection models
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4U 1705-44

LMXB containing a weakly magnetized neutron star
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Main components of the X-ray emission

Energy. keV

COMPTONIZED

M. Gilfanov (2009)



Reflection spectrum
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Reflection spectrum
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Profile of the iron line

s Broad and Asymmetric:

v

- Doppler shifts Beaming
- Relativistic beaming
- Gravitational redshifting

Newtonian

Special relativity Transverse Doppler shift

General relativity Gravitational redshift

— Line profile

Fabian et al. 2004



Profile of the iron line

st Determination of parameters of the accretion disk :

Schwarzschild disk

e Inner radius o 6m-30m
e (Quter radius

e Inclination of the system —>

* lonization parameter :
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Instruments : broad energy band

RGS

HPGSPC

Energy (keV)



Lightcurve : ASM/RXTE

(1.5-12 keV)
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BeppoSAX XMM-Newton
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=> (lear spectral state transitions observed on about 16 years



BeppoSAX observations
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=> Observations performed in August and October 2000



XMM and RXTE observations

XMM obs : August 2006  August 2008
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Self-consistent reflection models

% Model:

constant * photoelectric absorption * ( black body + comptonisation
+ relativistic blurring * reflection)

T

Reflionx : Ross & Fabian (2005)
Xillver : Garcia & Kallman (2010)

Pexriv : Magdziarz & Zdziarski (1995)

=> Comparison of the parameters in the hard and soft state



Hard State

date and folded model

Chi2 = 1.12 (980 dof)




Soft State

% Model:

const * phabs * rdblur * edge * (bbody + nthcomp + gauss + gauss +
highecut * reflection) A

/‘\ Fe XXV edge 5

=> Gaussians : 3.31 keV -> Ar
3.90 keV -> Ca
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XMM obs : D1 Salvo et al. (2009)
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XMM-Newton observation : pile-up ?
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Soft State

\Chlz — |.23 (|575 dof) data and folded model
wl ~ EPIC-pn
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Comparison of the parameters

Hard state Soft state

 photonindex 184/-01  26+/-01
""" T electrons kev) | 224/-2 | 30+/-01
ionization (ergiomz/e) 210 +/-10 | 3580 (+1180-850)
"""""""" Ring 3102812  13+/3

Chi2 (dof) ~ 1.12(980)  1.17(1573)




Comparison of the parameters

Hard state Soft state

| photonindex | 184/-01  26+/-01
""" T electrons ev)  24/-2 | 30+/-01
ionization (ergiomz/e) 210 +/-10 | 3580 (+1180-850)
"""""""" Ring 3102812  13+/3
""""""" Chiz(of)  112(980)  1170573)

accretion rate (Msol/yr) 2*107-9 1.6*10"-8




Comparison of the parameters

Hard state Soft state

 photonindex 184/-01  26+/-01
""" T electrons kev) | 224/-2 | 30+/-01
ionization (ergiomz/e) 210 +/-10 | 3580 (+1180-850)
"""""""" Ring 3102812  13+/3
""""""" Chiz(of)  112(980)  1170573)

e - %e



Conclusion

Fit from non simultaneous data with self-consistent reflection models
Evolution of the spectral parameters from the soft to the hard state
Overabundance of some elements (Fe, Ca and Ar) of a factor 2

Disk truncated further from the neutron star in the hard state

=> Paper submitted to A&A
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Pile-up (SAS task epatplot)

XMM-Newton/EPIC-pn -- Timing mode : 45 ks -- count rate = 767 ¢/ s

Tl Model

RAWY = 191.0

2.4—**x keV observed—to—model fractions:
s: 0.961 +/- 0.000
d: 1.221 +/- 0.001

Double event *
10*

Pl Channel [eV] CCD




Pile-up without the central raw

Tl Model

RAWY = 191.0

- 2.4—xxx keV observed—to—model fractions:
s: 0.998 +/- 0.000
d: 1.046 +/— 0.001

Double event

1000

Pl Channel [eV] CCD



Pile-up without 2 central raws

Tl Model

RAWY = 191.0

2.4—»xx keV observed—to—model fractions:
s: 1.005 +/- 0.000
d: 1.017 +/- 0.001

Double event
'1 000

Pl Channel [eV] CCDh




Pile-up fraction in 6-7 keV

single double
| teraws  09834/-0001 1114+/-0002
""" - Qeentalrow) 0994 100
l6-Geentlaaws 100l

=> The pile-up fraction decreases but the statistics decreases so we
loose information...



Self-consistent reflection models

% Model:

const * phabs * ( bbody + nthcomp + rdblur * highecut * reflection)

4

Reflionx : Ross & Fabian (2005)
Xillver : Garcia & Kallman (2010)

Pexriv : Magdziarz & Zdziarski (1995)

=> Comparison of the parameters in the hard and soft state



