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Spectral Analysis: 
NuSTAR
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Dip Spectra Joint spectral fit (P+D)
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Persistent Spectra

tbabs*tbabs2(simplcut*diskbb+relxillCp+xillverCp+gauss)
 

About 6 times the line of sight 
NH(D) ≈ 20 × 1021 cm−2
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Spectral Analysis: 
 NuSTAR/NICER
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NH(D) ≈ 50 × 1021 cm−2

logξ(D) ≈ 2.1

NH(P) ≈ 1.0 × 1021 cm−2

i ≈ 70 deg

a * ≈ 0.99
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Spectral Analysis: 
 NuSTAR/NICER

NICER Dip Spectra
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NuSTAR+NICER with XSTAR
 

 
 

 

 

NH(D) ≈ 50 × 1021 cm−2

logξ(D) ≈ 2.1

NH(P) ≈ 1.0 × 1021 cm−2

i ≈ 70 deg

a * ≈ 0.99

Absorption line dips:
• Prominent absorption line in Dip Spectra at 6.61keV ( )  
• If linked with He-like FeXXV, corresponds to velocity redshift 

 
• Possible absorption line in persistent spectra at 7.12keV ( ) 
• If linked with H-like FeXXVI, corresponds to velocity blueshift 

> 3σ

∼ 3800 km s−1

< 1.5σ

∼ 7100 km s−1
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Take away: Rapidly spinning, 
high inclination source with 
disk wind present and blobs 
of obscuring material 
intermittently coming along 
the line of sight causing the 
dips

Spectral Analysis: 
 NuSTAR/NICER

NICER Dip Spectra

NuSTAR+NICER

NuSTAR+NICER with XSTAR
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logξ(D) ≈ 2.1

NH(P) ≈ 1.0 × 1021 cm−2

i ≈ 70 deg

a * ≈ 0.99

Absorption line dips:
• Prominent absorption line in Dip Spectra at 6.61keV ( )  
• If linked with He-like FeXXV, corresponds to velocity redshift 

 
• Possible absorption line in persistent spectra at 7.12keV ( ) 
• If linked with H-like FeXXVI, corresponds to velocity blueshift 

> 3σ

∼ 3800 km s−1

< 1.5σ

∼ 7100 km s−1

10−3

0.01

0.1

1

ke
V

2
 (

P
h
o
to

n
s 

cm
−

2
 s

−
1
 k

e
V

−
1
)

1 10

0

5

χ

Energy (keV)

10−4

10−3

0.01

0.1

1

ke
V

2
 (

P
h

o
to

n
s 

cm
−

2
 s

−
1
 k

e
V

−
1
)

1 10

0

20

40

χ

Energy (keV)



    

Disk wind
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Accretion diskBlack hole

The big picture
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Thanks!…


