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Ṁ(v) = Ṁ0
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ǫ = 0,1 ǫ = 0,001



0.001 0.01 0.1 1 10

r
est

(r
0
)

1e+32

1e+34

1e+36

1e+38

1e+40

1e+42

L
X

(e
rg

 s
-1

)

M = 100 M
Sol

M = 10000 M
Sol

ǫ = 0,001 ǫ = 0,1
M⊙ M⊙

α = 1× 10−11yr−1



ρu
du

dr
= −dP

dr
− ρ

dφ

dt
− αuρ∗,

φ

dρ

dr
= ρ

d

dr

(

P

ρ

)

+
P

ρ

dρ

dr
,

c2s ≡ γ P
ρ

γ = cp/cv cp

cv



u

(

1 +
c2s
γu2

)

du

dr
= −1

γ

(

dc2s
dr

+
c2s
q

dq

dr
− 2c2s

r

)

− dφ

dr
− αρ∗r2u

q
.

h =
u2

2
+

γ

γ − 1

P

ρ
+ φ =

u2

2
+

c2s
γ − 1

+ φ,

1

r2
d

dr
(qh) = αρ ∗ (ǫ+ φ),

ǫ

h = ǫ+
α

q

∫ r

r

ρ∗r′2φdr′.

rest q = 0

r > rst c2s

c2s

du

dr
=

1

u
(

1− c2s
u2

)

[

− (γ − 1)
d

dr
(h− φ) +

2c2s
r

− γ
dφ

dr
− αρ∗r2u2

q

(

c2s
u2

+ γ

)]

.



ω = Ω
∗(ξ) + ω0,

dψ

dξ
=

1

ψ
(

1− ψ2
s

ψ2

)

[

− (γ − 1)
d

dr
(had − φad) +

2ψ2
s

ξ
− γ

dφad

dξ
− dω/dξ

ω

(

ψ2
s

ψ2
+ γ

)]

.

φad = φ/σ2

had = h/σ2

T ∗ = 4000 K

R = 70 R⊙ M = 0,8 M⊙ ve ∼ 35km s−1

ǫ =
k T ∗

m
+ 0,5v2,

kb mH



Tef

ǫ =
kbTef

mH

.

∼ 15km s−1

Tef [104 − 105]K

Tef

q

d(qh)

dr
= q

dh

dr
= 0.

h∞ = ht ht

φ(r) Mcum +MBH



φ∞ = 0

c2s = dP/dρ T∞

∼ 100 K

T∞ ∼ 0

T∞ << Tef c2s

u∞ = 0

ht

ht = 0

rest

r < rest

fs(ξ)

fs(ξ) = − (γ − 1)
d

dr
(had − φad) +

2ψ2
s

ξ
− γ

dφad

dξ
− dω/dξ

ω

(

ψ2
s

ψ2
+ γ

)

.

fs(ξ)



0 2 4 6 8 10

r(r
0
)

0

1

2

3

4

5

6

7

f s

T = 100000 K
T = 50811 K 
T = 10000 K 
T = 2000 K 
T = 1000 K 

fs(ξ) 1× 103

2×103 1×104 5×104 1×105 K
M⊙

1× 103 2× 103 1× 104

5 × 104 1 × 105 K M⊙

fs = 0

r < rest

T % 2×103 K

ξintson



rest

T ! 30000K

fs(ξ) = 0 ξ < ξtidal

fs(ξ) = 0

h

ρ∗ ≡ 0

fs(ξ) = −dφad

dξ
+

(had
tidal − φad)

ξ
,

c2s =

(had
t −φad)/2 dφad/dr =

−φad/r

had
t

ξ
= 0.

ξ

ht = 0 u

dψ/dξ = 0 ξ > ξmarea u∞ = 0

ξ







5





mλ



mλ0

AV = V − V0.

EB−V = (B − V )− (B − V )0.

Aλ = ∆mλ

EB−V = (B − B0)− (V − V0) = AB − AV .

Aλ λ

Rλ

Rλ = Aλ/E(B − V ).

E(B − V )

Rλ



Rλ

RV

RV ∼ 3,1

RV

RV

ν

ǫν ǫνdω



dω

Iν Iνdω

dω

ℓ ℓ + dℓ ǫνdωdl

Iν

κνIνdωds κ

dIν
ds

= −κνIν + ǫν .

ǫν = 0

Iν,0

Iν(s
∗) = Iν,0 exp

(

−
∫ s∗

0

κνds

)

,

s∗

Tν



κν = nσe,

σe n = ρpolvo/mpolvo

∼ 10−3 ρgas

ρgas

a q

σe = qπa2.

Iν = Iν,0 exp
−σe

∫ s∗
0

n(s)ds .

Iν m

m = −2,5 log Iν+cte

∼ 1 µm



m−m0 = X −X0 = −2,5 log

(

IX0 × exp−
∫ s∗
0

κX(s)ρ(r)ds

IX0

)

= −2,5 log(exp−κX

∫ s∗

0

ρ(r)ds)

= −2,5 log(exp−σe,X

∫ s∗

0

n(r)ds)

m0

σ

Aλ

Aλ = 1,08σλ
e

∫ s∗

0

n(r)ds.

AV

Aλ

AV

=
σe,λ

σe,V

.

Eλ−V = 1,08σe,λ

∫ s∗

0

n(s)ds− 1,08σe,V

∫ s∗

0

n(s)ds

= 1,08

∫ s∗

0

n(s)ds(σe,λ − σe,V )

= 1,08

∫ s∗

0

n(s)ds σe,V (
σe,λ

σe,V

− 1)

= 1,08

∫ s∗

0

n(s)ds σe,V (
Aλ

AV

− 1).



Aλ/AV RV

|Aλ/AV | = a(x) + b(x)/RV ,

x = λ−1 λ µm−1

a(x) b(x)

Aλ/AV

E(B − V )

∼ 0,1 r0

4 r0 × 4 r0

rp ∼ 1µm mp ∼ 10−14g q = 0,1

s∗



∼ senθ

p

p

∆Rt

∆z

T = 5000, 9976

12559 K

MBH = 0, 398, 1000 3981 M⊙

E(B−V )

E(B−V )

T = 5000 K

T ! 10000K

Rt z



E(B − V )
5000 K

M = 398 1000 M⊙



MBH = 1000 M⊙
MBH = 3981 M⊙



E(B − V )
9976 K

M = 398 1000 3981 M⊙

T = 5000 K



MBH = 1000 M⊙
MBH = 3981 M⊙



∼ 10−2

MBH

10−3



max{E(B − V })
1,32× 10−6

1,13× 10−7

5,52× 10−5

1,38× 10−7

E(B − V )

1000 M⊙

T = 9976 K NGC 6681

100 M⊙

MBH !

600 M⊙



E(B − V )
12556 K

M = 398 1000 3981 M⊙

T = 5000 K



MBH = 1000 M⊙
MBH = 3981 M⊙



∼ 1017kg m−3

p+ e → n+ ν.

ρc = 3,2 1014kg m−3

R ∼ 106 cm



ρ > 1011 kg m−3
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