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- Spectral Components ?
- Origin of rapid variability ?
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Suzaku Obs. of Cyg X- 1 from ’05 to 09

All 25 obs.; each ~ 20 ks
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Suzaku Obs. of Cyg X- 1 from ’05 to 09

All 25 obs.; each ~ 20 ks
51000 52000 53000 54000 55000
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25 samples of high-sensitive & wide-band spectra in Hard state.



Suzaku 15t obs. of Cyg X-1 (KMakishima+°08)

_VEv spectrum of Cygnus X-1
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f * Two Compton continua

©~1.5 and ©~0.4

7.~ 100 keV (common)
R ~ 210 km (2 comp. sum)

seed

* Directly visible disk emission

T. ~ 0.2 keV, R._~ 250 km
= Intotal, R;/R~15

The disk is truncated at ~ 15 R,

o Mildly broadened Fe-K line
@ 6.3 keV, EW 290 eV,
o~1keV 2 R, /R~12

* Reflection /2w~ 0.4

Accretion disk  The decomposition is model-dependent ?

(cf. Nowak+ 10) 5



Suzaku Spectra of 25 obs
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vFy (Jem?/s/keV )
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What the ratio shows
Soft excesses below E < 10 keV
The soft excesses increases as flux increases.
The spectra becomes softer as it gets brighter.
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Intensity-sorted spectroscopy T '
O= +
1. With XIS, judging high/low phase on At=1 06L
2. Sorting the data according to 1. e S
3. Extracting high/low spectra. T . -
=== = T

Counts/s ) -
| XIS vs. PIN GSO C.C.F
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Intensity-sorted spectroscopy [ T
OXp- +
1. With the XIS, judge high/low of At =1 06f
2. With the criteria, sorting the data | S
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Comparison bet. Spectra with A7 ~ 1s
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What the ratio shows
Hollows below E <2 keV

Spectra becomes softer as the source gets brighter.
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What the ratio shows
Hollows below E <2 keV

Spectra becomes softer as the source gets brighter.
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Detailed Comparison of spectra of 14 obs.
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Detailed Comparison of spectra of 14 obs.
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Detailed Comparison of spectra of 14 obs.
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Detailed Comparison of spectra of 14 obs.
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Hard X-ray spectral analysis in Az <4 s

Averaged profiles of lots of short flares (“show analysis”, Negoro+’95)
phases judged by P-sum modes of XIS from 0.5—10 keV
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Hard X-ray spectral analysis in Az <4 s

Averaged profiles of lots of short flares (“show analysis”, Negoro+’95)
phases judged by P-sum modes of XIS from 0.5—10 keV
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Hard X- ray spectral analysis in Af<4's
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What the ratio shows
Hollows over E > 100 keV
Slightly softer as it gets brighter.
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Hard X-ray spectral analysis in Af<4's
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Hard X-ray spectral analysis in Af<4's
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Summary

The decomposition of Disk + Hard Compton + Soft

Compton, 1s consistent with the spectral variability.

As Cyg X-1 gets brighter within 1s, the spectral cutoff at ~

100 keV decreases, which can be interpreted as Te
decreases, return to the average instantly after the peak.
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Beautiful Suzaku wide-band spectra
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