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Scientific Motivation

Why another code?

Except for a few cases

- no Klein-Nishina cross-section
- no polarization

MoCA includes both

Why polarimetry?
Observational astronomy is manly made through
EM radiation using 3 observables: wavelength,

time and space
(i.e. spectroscopy, timing and imaging) ——

Incident
Linght

Polarized
Reflected
Light

polarimetry adds 2 more indipendent observables
which are very sensitive to geometry and
inclination

Scattering Induces Polarization




Comptonization

Multi-temperature BB emission

10!
Sy

Wwr

D

1 A L
1 ] 1t? 0 10

Galactic BHs (10 M ) - soft X-rays
SMBHs (10° M) - UV

Steady, geometrically thin & optically thick disc Q
(Shakura-Sunyaev 1973)

Comptonization by relativistic
(thermal) electrons
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The Model

Seed photons:
HEMISPHERICAL corona
- limb darkening
- horizontal (i.e. 0°) polarization

(t is defined radially)
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(t is defined vertically)

_% Corona parameters:

- thermal energy (kT = 100 keV)
- optical depth (t = 0.1, 1)
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AGN Polarization SLAB
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Iron line broadening in XRBs with NS
Relativistic Broadening or just Compton (down-)scattering?

Seed photons:

- monocromatic @ 6.4 keV
- unpolarized

Corona parameters:

- thermal energy (kT = 2 keV)
- optical depth (t = 0.1, 1, 3)
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SPHERE Line profile SLAB
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Conclusions

* Polarized radiation is expected in many sources being
produced by scatterings, magnetic fields and general
relativity

* Polarimetry offers 2 new independent observables
(which is the opposite of adding more parameters!)

 These observables are extremely sensitive to geometry
& angle of view if polarization is produced via scattering



Observational perspectives...none, yet!

Varin
- Hu
Dirift plane
I=s
Viop

1 [ |

sl a
"EEE. =
-m -

Costa et al. (2001), Bellazzini et al.(2009), Muleri et al. (2009)

Fig. 3. Track images from 20 keV X-ravs (left) and 4.5 keV X-ravs (right).

...but the technology is ready, well tested and perfectly fits a small
mission (as we will see tomorrow afternoon).
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Fig. 3. Track images from 20 keV X-ravs (left) and 4.5 keV X-ravs (right).

Costa et al. (2001), Bellazzini et al.(2009), Muleri et al. (2009)

...but the technology is ready, well tested and perfectly fits a small
mission.(as we will see tomorrow afternoon).

So let's open this window because:

“Even if the open windows of science at first make us shiver after the
cozy indoor warmth of traditional humanizing myths, in the end the
fresh air brings vigor, and the great spaces have a splendor of their

n

own.

[Bertrand Russell]
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