
H
eino F

alcke, A
ST

R
O

N
-M

P
IfR

 (K
IT

P
 G

alactic C
enter 4-16-05) Sgr A

* in the radio: a jet like all the others
P

age 1

Sgr A* - A jet like all the others

Heino Falcke
ASTRON

with
S. Markoff, G. Bower, N. Nagar

LOFAR Radiotelescope
10-240 MHz
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Falcke, Mannheim, Biermann (1993); Falcke & Markoff (2000)
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e.g. de Bruyn (1976)

Magnetic field, 
density, electron 
distribution

Spectrum, size 
as function of 
frequency

Natural solution 
for conical, 
freely expanding 
jets

01 & νν ν ∝∝�
− SRsync

Measuring size and spectrum of a source tells one the run of 
density and B-field with radius for a given particle distribution!

de Bruyn (1977)
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Falcke (1994)
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Brunthaler, Falcke, Bower et al. (2005)

Time scale of III Zw 2 radio flare 
scales down to 20 min for Sgr A* …
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Zhao, Bower, Goss (2000)
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Model: Falcke & Markoff 2000, A&A

Jet only

Jet + N
ozzle

major axis

4 � pc
(12 Rs)
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Model: Falcke & Markoff 2000, A&A

Data: Bower et al. (2003)

Jet only

Jet + N
ozzle

major axis

4 � pc
(12 Rs)

10 � pc
(26 Rs)
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event horizon

shadow of event horizon

“submm-bump”

cut-off

The spectrum cuts off at the size scale of the event horizon!

Size ∝ν -1
10 g

100 Rg

1000 Rg

1 Rg

Size of Sgr A
*Shen et al. (2004)

3mm-VLBI

�B∝R-1

�n∝R-2

�Size of 
collimation region
is <10 Rg!

�ρ>2×1023 M
�

/pc3

From Tb∝(θ� )-2 & θ∝� -1

�Tb~const, cs ~ 0.1 c
�Sgr A* unbound

(at least � <15 GHz)

Falcke, Melia, Agol (2000)

Bower et al. (2004)
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Yuan, Markoff, Falcke (2001)

ADAF/Disk

Jet
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Yuan, Markoff, Falcke (2001)

ADAF/Disk

Jet
This model had a 
rather high 
accretion rate and 
low efficiency for jet 
production! The 
don’t join naturally.

Te~1010 K

Te~1011 K

Shock?

diskjet

disk

MM

MM
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yr/10 8
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−=

Why do jet and disk have similar emission 
levels at the foot point? Or is the entire 
spectrum jet emission?
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Nagar, Falcke, Wilson (2005), in press
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Radio 
Galaxies

Sgr A* Nagar, Falcke, Wilson (2005), in press
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Nagar, Falcke, Wilson (2005)

Sgr A*
M31*

Sgr A* represents (almost) the bottom end of the radio core luminosity function!
It should be more active and it probably will eventually …

There must be a 
break – as we run out 
of galaxies…
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Ellipticals
Spirals
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