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Stellar Winds: Dust Halos:
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The Question:



The Campaigns:
• Two Campaigns – Pointed Observation(s) & Monitoring 

• Wilms & Nowak: April 2008, Orbital Phase 0, All X-ray Satellites 

• J. Miller: 24 Suzaku Observations, All Orbital Phases

• Spectrally Hard States Throughout

• Suzaku:  Best CCD Resolution & Broad Band, 0.5 — 600 keV
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• Dipping events have been filtered

• Ionized absorption scaled relative to phase 0 

• Recently finished Chandra-HETG observations of orbital 
phases in Cygnus X-1 hard state

Nowak et al. in prep.



4 5 6 7

1
1.
1

1.
2

1.
3

 Energy (keV)

Ra
tio HETG

RXTE
Suzaku

Fe Kα

Fe XXV

Fe XXVI

Nowak et al. (2011)



5 6 7 8 9

5×
10

−9
5.
5×
10

−9
6×
10

−9

 Energy (keV)

νF
ν  

(e
rg

s c
m

−2
 s−

1 )

XMM
RXTE

Suzaku

Nowak et al. in prep.



3.
5×
10

−9
4×
10

−9

νF
ν  

(e
rg

s c
m

−2
 s−

1 )

5 6 7

1
1.
05

R
at

io

 Energy (keV)

Narrow 
Absorption

Narrow 
Emission

Broad Line

Nowak et al. (2011)



0.5 1

0.
5

1
1.
5

2

(0.5−1.5 keV)/(1.5−3 keV)

(1
.5
−3

.0
 k

eV
)/(

3−
9 

ke
V

)
Phase 0.9−0.1
Phase 0.1−0.2, 0.8−0.9
Phase 0.2−0.3, 0.7−0.8
Phase 0.3−0.4, 0.6−0.7
Phase 0.4−0.6

Dipping 

Dust 

Source

Evolution

Soft

Hard

Nowak et al. in prep.



The Dust Halo

Loss Term: Chandra, Swift, XMM-Newton 
A “Wash”: RXTE-PCA, Suzaku-XIS 

Unimportant: Suzaku-HXD, RXTE-HEXTE, INTEGRAL

Poster: B03, L. Corrales
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– Messy Instrumentation –
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PIN = 0.97
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GSO = 0.88
IBIS = 0.82
SPI = 0.97

XIS1 = 0.93
EPIC-PN = 0.78

HEG = 0.89
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Some Thoughts:
• There are important pieces to the model in HMXB that are 

sometimes forgotten & not incorporated 

• Multi-instrument is enormously useful … 

• But you have to be careful about tweaking the modeling 
on an instrument-by-instrument basis 

• Means of “tweaking” the calibration would be useful 

• Have we been aggressive enough in pursuing multi-
mission spectroscopy?  With NuSTAR: 

• XMM – 1+Msec/400 ksec, Chandra – 155 ksec/ 400 ksec


