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! Low Mass X-ray Binaries (ISM)
Extragalactic Sources (CGM) K
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Chandra X-ray Observatory

HETG - MEG

Bandpass: 1.2-30A

Effective Area: 35 cm? (10 A)
10 cm? (20 A)

Resolution (AA): 0.012 A FWHM

X-ray Multi-Mirror Mission (XMM-Newton)
RGS

Bandpass: 10-35A

Effective Area: 59 cm? (10 A)
50 cm? (20 A)
70 cm? (30 A)

Resolution (AA): 0.035 A FWHM




X-Ray Photoabsorption

higher E,
larger KE,
smaller A
photo-electron
 The atom is excited by a photon. Tkineﬁc
energy KE
« There is one photoabsorption ionigation ;
cross-section for each ion. lower E, 4p |
smaller KE, 4
S
 There are two decay processes: larger A o
3p
X-ray fluorescence M -
Auger effect. 2p

! binding
| energy
vV

X-ray energy E [\/\/\/\/\/ll
K Is



Atomic Data

High-energy photoabsorption
cross-sections for O ions:

Black lines:
Garcia+05

Red lines:
Pradhan+03

Green lines:
Reilman+Manson+79

Photoabsorption Cross Section (MBarn)
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ISMabs: A new X-ray absorption model
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A detailed analysis of the ISM
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24 bright sources 17 from Chandra and 15 from XMM-Newton.
84 single observations were analyzed.
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A detailed analysis of the ISM
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Spatial variations of the columns
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- 10 bright LMXB spectra obtained
with XMM-Newton.

- Galactic center line-of-sight.

- Enough statistic to solve O |, O ||
and O |l Ka resonances.

JOACHIMI+16

CO X-ray absorption

O | - Gorczyca et al. (2014)
O Il, O lll » Garcia et al. (2005)
CO - Barrus et al. (1979)

The high width of the ~23.2 A resonance
is due to vibrational level excitation.

It is partially embedded in the O Ill Ka
triplet, making difficult its detection.

ST~ | @00 LMXBs




CO X-ray absorption
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Probability density
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CO X-ray absorption
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Hot component?
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Conclusions

« A detailed analysis of the ISM absorption has been
performed through high-resolution X-ray spectroscopy.

« Although the predominant ISM component is a cold gas,
the inclusion of low ionization states leads to a better
modeling of the spectra.

« An accurate analysis of the cold ISM absorption is crucial
in order to study high-ionization states and molecular
features.

« We measured CO column densities along the line of sight
through XTE J1817-330 and 4U 1636-53.

« There is a hot component which can be part of the ISM
Instead of intrinsic to the sources.
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THANK YOU'!
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