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Recen t X- ray a s t r o n o m y sa te l l i te (e.g. , G inga , A S C A ) has revealed t h a t 

t h e cen te r of ou r G a l a x y is filled wi th a large a m o u n t of very ho t p l a s m a s 

( a few - 10 keV) on a scale of 100 p c , which a re referred t o as s u p e r h o t 

p l a s m a s . T h e s e p l a s m a s a re s imilar t o t h e Galac t i c Ridge X- ray Emiss ion 

( G R X E ; cf T a n u m a et al . 1997) , b u t w i t h larger gas p res su re , a n d the i r 

fo rma t ion m e c h a n i s m has been a big puzz le . Here we p ropose a new m o d e l , 

m a g n e t i c r econnec t ion m o d e l (F ig . 1) , t o expla in t h e h e a t i n g as well as t h e 

conf inement of t h e Ga lac t i c cen te r s u p e r h o t p l a s m a s , by pe r fo rming M H D 

n u m e r i c a l s imu la t ions of m a g n e t i c reconnec t ion in t h e s i t ua t ion su i t ab le 

for t h e Ga lac t i c cen te r . In our m o d e l , t h e m a g n e t i c field is amplif ied by 

t h e r o t a t i o n of t h e Ga lac t i c gas disk (Fig . 2 ) , a n d inflate from t h e disk 

t o o u t s i d e by t h e P a r k e r ins tabi l i ty . T h e inflat ing m a g n e t i c loop collides 

w i t h a m b i e n t field l ines , t h u s i nduc ing t h e m a g n e t i c r econnec t ion ( t h e s a m e 

process app l i ed t o t h e solar co rona is shown in Y o k o y a m a a n d S h i b a t a 

1995) . In th i s m o d e l , energy release per single reconnec t ion even t is AE « 

e m K e c « 2 χ 1 0 5 1 erg where e m = Ρ/β is t h e energy dens i ty of to ro ida l 

m a g n e t i c field, VTec = λ2δ is t h e vo lume of t h e even t , λ « 60pc is t h e mos t 

u n s t a b l e wave leng th of t h e P a r k e r ins tabi l i ty , a n d δ « 3pc is t h e th ickness 

of t h e Ga lac t i c disk. T h e occur rence r a t e of th is event is / « Ν/Ατ^Ρ ~ 

(3 Χ 1 0 4 y r ) - 1 whe re Ν = Vdisk/Kec is t h e n u m b e r of cu r r en t shee ts in t h e 

d isk , Vdisk is t h e vo lume of t h e disk, a n d Δ τ ^ β ρ is t h e t i m e scale of ene rgy 

depos i t which is c o m p a r a b l e w i th t h e t i m e scale of t h e Ga lac t i c r o t a t i o n . 

T h e n , t h e h e a t i n g r a t e is h = fAE - 2 χ 1 0 3 9 e rg s - 1 = 1 0 0 i 2 - i o k e V -
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Figure 1. 

Figure 1. Schematic diagram of our reconnection heating model for the superhot plasma 
in the Galactic Center 
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Figure 2. 

Figure 2. Results of the two-dimensional MHD simulation of magnetorotational in-
stability in the Galactic center. A layered structure is formed in the plasma disk. It is 
divided into high-/? region (gas-pressure dominant) and low-/? region (magnetic-pressure 
dominant). Even though the averaged /? is nearly unity, there could locally be a very 
low-/? ( « 0.03) region. Electric current density is large in the high-/? region in the disk. 
The shape of this region is sheet-like where magnetic reconnection may occur. 
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