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Original models + Charaban submm

Miyoshi (2012)
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Bright SpOt ! orbting a rotating Black Hole

« U1 X + FEZE Heillolge
BH shadow images (theoretical)

https://www.cfa.harvard.edu:~/loeb/im.pdf
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Accretion Disk
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The Observed Flux F_,, (for disk image of a thin disk ; Page & Thorne 1974 )

The time-averaged flux of radiant energy, F(r), (energy per unit proper time 7 per unit proper

— area A) flowing out of upper face of disk, as measured by an observer on the upper face who

orbits with the time-averaged motion of the disk’s matter

(1.93)

where M is the time-averaged rest-mass accretion rate. We define that a. = a/M, z = (r/M)'/?,
zo = (Tms/M )1/ 2. The function f is given by

\
I 3 1 :
= —zo — (3/2)a,l
: f oM $2($3 — 3x+2a,) [Z o ( / )a' n(I/:EO) :
: ~K(z; 1, T2, T3; a4, To) — K(z; 22, T3, 715 00, To) — K(z; 23, T2, T1; 04, zo)] 1(1.94)
q
Y 5 = = = = = = = B N N N N N N N O N O B I B B B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN »
where 3( )2
1 — Q. r— I
K ; . . ; ®3 b ln . 1-95
(331, 23, 253 0., T0) z1(z — z2)(z1 — 3) (-'L'o - -'1?1) (1.95)
ERIZBWT zg = (rms/M)Y/? T marginally stable orbit (XI5 L,
1/211/2
zo = [3 + Zo —sgn(a.) [(3 — Z1)(3 + Zy + 225)] ] , (1.96)
. 1/3
Z, = 1+(1-a®)"3 [(1 +a) "+ (1 —a.)1/3] , Zy = (3a2+2ZH)Y2 . (1.97)

¥, z1, 22, z3 13, ™ = 3Mr +2avVMr =0 DT,
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The Observed Flux F;. (for Line profiles)

From the relativistic invariance of I,,/v® (= I./E®), i.e., IS /v3,, = IF™/u2,,, the observed

flux distribution F,, is given by !
dF°%(Eobs) = I°*(Eobs) dO = (Eobe/Eem)*I*™ (Eem) dO (1.87)

where d© is the solid angle subtended by the disk in the observer’s sky. Here, we define the
redshift factor (GR version of Doppler factor) as

S E EEEEEDE DS DS DS D EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE® N
|
I Vobs Eobs (pa u“ )obs (pt u )obs :
o = — = = =4 |1 + 2 Lm . 1.88
:‘ I Vem Eem (Pat®)em peut(1 + Qpg/pt)] (po/pt) ,I )
where 2 = u®/u’ is the angular velocity of the emitting particle and
P y
| Ul = (g + 20060 + gouQ?) VP =6y (1.89)

is the gravitational redshift factor for the rotating emitting matter. Note that u’,, = 1 and
Pyt = p"bb The value of constant p, /pe(= —A) is determined by the angle between the rotational

direction of the emitter and the direction of the photon trajectory at the disk surface (Luminet
1979) 12,
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