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Radio 10 GHz (3cm) 6x3 deg, Nobeyama 45m
Sofue et al. 1985

10 GHz NRO 45-m Telescope

3.1>Long>356.9
1.5>Lat.>-1.5




Vertical Magnetic Field
In GC



Radio 1.4 GHz (VLA Yusef-Zadeh,Morris)
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Radio 5 GHz (VLA Yusef-Zadeh,Morris)



Radio Threads






90 cm
(Anantharamaiah

et al. 1991)




ast models for the radio arc
ofue, Fujimoto 1987; Benford 1988 : B X Beo (V)
ahlburg et al. 2002: B x Cloud instability

No. 2, 1988 ‘GALACTIC CENTER MODEL
No. 2, 1987 MODEL OF RADIO BRIDGE AND ARC
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Synchrotron tube RM (rad m) Fi. |.—Schematic of a circuit with currents driven along ordered magnelic fiekd lines by induction from a partially ionized molecular cloud. Lightly shaded
- irregular clouds are thermal radio emitters. Synchrotron-emitting linar flaments are ~ I hi-yr wide. A molecular eloud with velocity v drives the circuit current 1
(Arc+Polarized feature) with inductive field E. Local ordered I by the cloud. G is &t position X. We presume all features are roughly in the planc
of the paper.

FiG. 4—Schematic sketch of the shocked-jet model of the radio bridge (a jet from the Galactic center, Sgr A West) and the arc (an interaction surface

of the jet with the ambient poloidal field in rotation). The observed rotation measure (rm) variation along the radio are and its extensions is also sketched,

fields comparable to equation (6) occur, driving charge separa-  the molecular cloud. This process is usually very slow if only
tion sheaths (Schmidt 1966). The plasma cloud slows very  classical Coulomb scattering occurs, but there is an added
slightly as it breaks into separate regions of strong E fields. ¢ffect from the strong magnetic ficld. The appropriate conduc-

the jet energy has been converted to the turbulent, thermal, 1984) and is located at the root of the western side of the There is some evidence in numerical simulations of structures tivity is reduced because of the pinning of electrons to the field

and magnetic energies. Galactic center lohe (Sofne and Handa 1084- Safue 10RSY A
What mechanism produces such a one-si
tilted from the Galactic rotation axis? It has t
a sporadic aceretion of slightly off-plane ga:
central massive object with a poloidal magni
highly-tilted, one-sided sporadic ejections of
dom directions (Fujimoto and Sofue 1987), °
gas flow in the bridge, which has a large angle
axis of the Galaxy, may be just one case of s
jet from the nucleus. Another ejection which ¢
in the past in a roughly opposite direction to
have excited the VLA filament in Sgr C at /
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Interaction of Verticld
Magnetic field and
Rotating Gas



5 cm polarization (Sofue et al.)
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High-velocity rotation
and dispersion of
Molecular Clouds



Molecular ring/clouds in GC
(CO Line BTL 7m Bally et al. )

13C0 Ring around GC

2x0b degin LB Analyzed from BTL CO survey
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Magnetic reconnection
and Current Sheet model



Thread properties
Local, Isolated
Thin/narrow
Non-axisymmetric
NO energy Injection (such as jets)
High contrast against backgr.



GC MHD circumstance
Vertical magnetic field
Molecular clouds
High-rotation (deep grav.pot)
High-velocity dispersion
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MHD Simulation of
Threads and Arc

Non-axisymmetric 3D
(Method: Kigure et al. 2005)
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90 cm (LaRosa et al. 2000)




High contrast of radio
brightness



FluX of released energy along the
current sheet (thread) by

Bz x B term = Poyinting flux
f = BzBpV/4TT thread
fo= BzoB@0OV0/4TT ambient
Ratio of tread/ambient fluxes
r = f/ffo=Bgp/Bp V/VVO>>1

because Bop 0,



Radio brightness
> = 2K Tb/A?
= ofv ~ & (Be/Bo)Bo? V [/ 41TV

o =Efficiency of Poynting flux to Radio flux (CR
accel. Etc)

v 1 GHz
V ~ 100 km/s,
Bo ~ 100 pG

From simulation Bep/Bo ~ 0.1 .

Hence, Tb ~ 104 & K.

Observation: Tb~0.1-1K
O ~104-107



Thread properties understood by
Current sheet model.
Local, Isolated, narrow
Non-axisymmetric
NO energy injection
High contrast against backgr.






