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MoCA: a Monte Carlo code for Comptonization in Astrophysics }

— uses a single photon approach

— accurately treats Comptonization process using Klein-Nishina cross-section and scattering

angle distribution

— includes polarization (see Giorgio’s talk)
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See Riccardo’s talk (next one) for more !
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Extended coronae without GR
what we learned so far
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K-N is relevant even below 100 keV and naturally produce the curvature at higher

energies



Extended coronae: GR effects
NO GR tau = 1, kT = 100 keV

Spectrum (disc 6-1000, mdot01, MBH10 ) 10-1000 taul kT100
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BHB Spectrum (a0 disc ISCO-1000, mdot01, MBH10 ) corona 10-1000 taul kT100 - isorandc

extended slab
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BHB Spectrum (a0998 disc ISCO-1000, mdot01, MBH10 ) corona Hor-1000 taul kT100 - isorar
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BHB Spectrum (a0 disc ISCO-1000, mdotO1, MBH10 ) corona 10-10 taul kT100 - isorandor
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“HARD”, no overlap
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BHB Spectrum (a0 disc 15-1000, mdotO1, MBH10 ) corona 10-30 taul kT100 - isorandom
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“Compact” spheroid

5
tal,]h 20
< >
1000
4 X tau
BHB Spectrum (a0 disc ISCO-1000, mdotO1, MBH10 ) corona 5-20 taul kT100 - isorandon BHB Spectrum (a0998 disc ISCO-1000, mdot01, MBH10 ) corona 5-20 taul kT100 - isorandc
I LA T T T T L L T T T T T T T T U
L unscattered L unscattered
1 scatt ——— 1 scatt ——
r 2 scatt ——— 2 scatt ————
0.1 F 3 scatt ———— 4 0.1 F 3 scatt ———— 4
4 scatt 4 scatt
5 scatt — 5 scatt

— - >5 scatt ——— — E B S 5 scatt ——

2z L tota] =——— | i n X tota] =—

= 001 ota . = 001 ¢ ota .

5 5 L
2 z

£ 0001 | . £ 0001 F e

S . S

~ I A —_ r

=) )

— o \ g — -

o 00001 | , - o 00001 | .
1e-05 o H | =] le-05 I -]
le-06 | e e E— 1le-06 e o -

0.1 1 10 100 1000 0.1 1 10 100 1000

Energy [keV] Energy [keV]



x I(E) [arbitrary units]

2

E

lamp-post

Pr

au @igm.
%qr

J

[ NN A B
1000 1,2 1000

0

a=0 a=0.998

BHB Spectrum (a0 disc ISCO-1000, mdot01, MBH10 ) corona lamp12-10 taul kT100 - isoranc BHB Spectrum (a0998 disc ISCO-1000, mdot01, MBH10 ) corona lamp12-10 taul kT100 - isora

1_ T L | T L | T T T 1. T L | T L L | T T T
L unscattered L unscattered
1 scatt ——— 1 scatt ————
- 2 scatt =——— 1 r 2 scatt =—
0.1 3 scatt ———— 4 0.1 3 scatt ———— 4
4 scatt 4 scatt
5 scatt 5 scatt
- >5 scatt =———— - — 3 >5 scatt =——
001 total —— 2 001 F total ———
L = L S
| g N
0.001 F e - g 0.001 | .
L Yo " »A @: L
- ‘I - o -
\
0.0001 F AR . o 00001 F —_
‘ [8a]
L } | , ' i L
_ 14 _
1e-05 | . 1e-05 -
1e-06 — ] — H 1e-06 — ] e e =
0.1 1 10 100 1000 0.1 1 10 100 1000

Energy [keV] Energy [keV]



The response in time of Comptonization

extended slab
a=0.998
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a=0

compact spheroid

BHB Lightcurve 5 deg (a0 disc ISCO-1000, mdot01, MBH10 ) corona 5-20 taul kT100 - isorandor
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BHB Lightcurve 5 deg (a0 disc ISCO-1000, mdotO1, MBH10 ) corona lamp12-10 taul kT100 - isoran
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Conclusions

with GR we have much softer spectra than expected

soft/hard state in BHBs seems to be more related to the overlap of disc/
corona rather than disc/corona parameters themselves.

a compact spheroid Comptonizes more than a compact lamp-post with the
same volume. More testing and exploration of the parameters space is
required (i.e. minimum size of the lamp-post).

time response due to Comptonization only is really complicated. Disc
emission alone is already really complex. (We need to divide in energy bands)

Thanks for your attention



