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GYOTO and basic radiative transfer
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GYOTO and basic radiative transfer
d 52//

@ Trajectory: defined by tangent vector p, p® = x*
@ Trajectory of particles subject to gravity alone = geodesic

x* + T3, x"x" = 0; equation of geodesics

@ I, encodes how geodesic is bent
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GYOTO and basic radiative transfer

Radiative transfer

df,

. — Jv v /1/ 1

ds “ M
Jj, = emission (2)
o, = absorption

@ Equation above solved in emitter’s frame
@ Then use frame invariance of /, /v3:

Jobs _ (L”S)S fem
v pem v
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Radiative transfer

dr, .

V. —Jv — &y /u

it 3)
j, = emission (4)
o, = absorption

ds

Emits: 6 Iy, = jy ds

l,b=0 I, = j,ds exp(-a, ds)

Absorbs: & Iy = -ay Iy ds
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GYOTO and basic radiative transfer

Integration methods

@ Geodesic: Adaptive-step Runge-Kutta order 7/8,
implemented in boost C++ library

@ Radiative transfer: Cut geodesic inside emitting object in
"small" pieces
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GYOTO and basic radiative transfer

Example: accretion torus at Sgr A* / Kerr
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GYOTO and polarized radiati

Contents

e GYOTO and polarized radiative transfer (in progress...)
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GYOTO and polarized radiati

Stokes parameters in (Ey, Ey)

= Eg+ gy, (5)
= /cos2a cos2i

Isin2« cos 24,

= [sin24
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GYOTO and polarized radiati

Curved-spacetime specific

@ Polarization frame (Ex, Ey ) rotated due to geodesic
bending

@ So some work to do even after living the emission region...
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GYOTO and polarized radiati

Radiative transfer

b= —al+j — §I(s) = j(s) dsexp (—a(s) Js)

Polarized radiative transfer

d = _KI+Jd — dl(s) = O(6s)d(s)ds
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GYOTO and polarized radiati

Landi Degl’lnnocenti & Landi Degl’lnnocenti (Sol. Phys., 97, 239; 1985)

O(ds) = frightening analytical expression (7)

So rather similar to the unpolarized treatment, but much more
cumbersome... J
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