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What is a Compton shoulder ¢
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photo-absorption

primary line

E,
E, = > ,
1+ (E,/m,c”)(1 — cos 0)

(1)

where E, is the energy of the incoming photon, E, is the energy
of the outgoing photon, 6 is the angle between the incoming
and outgoing photons, and m,c* is the electron rest-mass energy

Compton shoulder

During the scattering event, the photon transfers some of its energy

and momentum to the electron, causing it to recoil. As a result, the
scattered photon has lower energy than the original photon, and it
Is deflected at an angle from its initial path.

Pic credit: Ralf Ballhausen




X-ray flux.
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Why so fewe

» Need high resolution spectrum: gratings, microcalorimeter

» Dependent on geometry of absorbers, opacity, electron temperature, abundances
etc



A curious case of IGR J16318-4848




A curious case of IGR J16318-4848

Highly absorbed HMXB +Very
sfrong iron line

Small velocity of ~150 km/s
(imply iron lines are formed close
to the compact object — and
not spread over stellar wind)

Very less fraction of Compton
shoulder (< 4%: Ballhausen 2020 )
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/ooming In

Chandra (HEG+MEG) (250 ks) XRISM/Resolve — Zoom (40 ks)
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Why is the Compton shoulder so lowe

Dependent on Dependent on Absorbers are

geometry electron temp dusty (Ballhausen
(Matt 2002) (Watanabe 2002) 2020)
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Geometry dependent (spherical versus slab)

Matt 2002
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Dependent on electron tfemperature

Watanabe 2003
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DuUST Chqngeg the Self-blanketing effect: Atoms in the
Inferior of dust grain are partially

OpﬂCCﬂ depth shielded by atoms on the surface,

reducing the optical depth of dust
grains versus gas (Fireman 1974).




Future work

More data: Cycle 25 - IGR J16320-4751. L N R
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