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W e p re sen t t h e resu l t s of 2 .5-d imensional M H D s imula t ions for j e t for-

m a t i o n from accre t ion disks in a s i t ua t ion such t h a t no t only eject ion b u t 

also acc re t ion of disk p l a s m a a re also inc luded self-consistently. A l t h o u g h 

t h e j e t s in n o n s t e a d y M H D s imula t ions (e.g. , U c h i d a h S h i b a t a 1985, Shi-

b a t a & U c h i d a 1986, M a t s u m o t o et al . 1996) have often been referred t o as 

t r a n s i e n t p h e n o m e n a resu l t ing from a special choice of in i t ia l cond i t ions , we 

found t h a t t h e cha rac te r i s t i c s of t h e n o n s t e a d y j e t s a re very s imilar t o t hose 

of s t e a d y j e t s : (1) T h e eject ion po in t of t h e j e t , which co r re sponds t o slow 

m a g n e t o s o n i c po in t in s t e a d y M H D je t theory , is d e t e r m i n e d by t h e effec-

t ive p o t e n t i a l wh ich resu l t s from t h e g r a v i t a t i o n a l force a n d t h e centr i fugal 

force a long a field line (Blandford & P a y n e 1982). (2) T h e d e p e n d e n c e of 

t h e veloci ty (vz) a n d m a s s outflow r a t e (Mw) on t h e ini t ia l m a g n e t i c field 

s t r e n g t h is a b o u t Mw oc Bo a n d vz oc ( Ω ^ ΰ ρ / Μ ^ ) 1 / 3 , where Bo is an ini-

t ia l po lo ida l m a g n e t i c field s t r e n g t h , a n d Ω/τ is an ' angu la r velocity of t h e 

field l i ne ' which is nea r ly t h e s a m e as t h e Kepler ian angu la r veloci ty w h e r e 

t h e j e t is e jec ted . T h e s e a re cons is ten t wi th those of I D s t eady so lu t ion 

( K u d o h & S h i b a t a 1997), a l t h o u g h t h e e x p l a n a t i o n is a l i t t le compl i ca t ed 

in t h e 2.5D case because of an avalanche-l ike accre t ion . W e also confirm 

t h a t t h e veloci ty of t h e je t is of o rder of t h e Kep le r i an veloci ty of t h e disk 

for a wide r a n g e of p a r a m e t e r s . W e conc lude t h a t t h e eject ion m e c h a n i s m 

of n o n s t e a d y j e t s found in t h e 2 .5-dimensional s imula t ions a re u n d e r s t o o d 

wi th a p rev ious t h e o r y which is s tud ied on t h e a s s u m p t i o n of s t e a d y s t a t e 
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Figure 1. Temperature distribution at t = 5 .8 . Time t = 2 π ~ 6 .28 corresponds to one 
Keplerian orbit at (r,z) = ( 1 , 0 ) . Arrows show the poloidal velocity vectors normalized by 
the Keplerian velocity at (r, z) = ( 1 , 0 ) . Solid lines are magnetic field lines. The parameter 
is Emg = 2 χ 1 0 ~ 3 , where £ M G = ( V a o / V k o ) 2 , VAO is the Alfvén velocity, and Vko is the 
Keplerian velocity at (r, z) = ( 1 , 0 ) . Magnetically driven jets are ejected from a thick 
disk. The magnetorotational instability (Balbus L· Hawley 1991) is occurring in the disk. 

even w h e n n o n s t e a d y avalanche- l ike accre t ions occur a long t h e surface of 

d isks . 
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