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Abstract. We solved one-dimensional steady and axisymmetric mag-
netohydrodynamical (MHD) equations to study basic properties of astro-
physical jets from accretion disks. We found that the mass flux of the jets 
depends on the poloidal magnetic field strength of the disk. The mass 
loss rates observed in T Tauri winds will constrain the physical quantities 
in the accretion disks. 

1. Introduction 

We study astrophysical jets from accretion disks by solving one-dimensional 
steady and axisymmetric MHD equations exaclty. One-dimensional means that 
the shape of a poloidal magnetic field line is assumed and the equation of motion 
perpendicular to the poloidal field line are not solved for simplicity. The simple 
one-dimensional solution clarifies basic physics of magnetically driven jets from 
accretion disks (Cao & Spruit 1994, Kudoh & Shibata 1995), and it helps us to 
understand features of time-dependent MHD jets which are performed by e.g., 
Shibata & Uchida (1986) (see Kudoh, Matsumoto, & Shibata in this proceeding). 

2. Results 

We include a thermal energy although the jet is mainly accelerated by magnetic 
force, so that we can obtain the mass flux of the jet. We found that the mass flux 
depends on the poloidal magnetic field strength in the disk when the toroidal 
component of the magnetic field become dominant near the disk surface, al
though it is independent of the magnetic field when the the poloidal component 
is dominant there (Fig. lab); 

M or J c o n s t a n t (\B<t,/Bp\0 « 1 ) . . 

where M is the mass flux of the jet, Bp and B$ are the poloidal and toroidal 
component of the magnetic field, and 0 denotes the value at the footpoint of 
the jet. When the toroidal component of the magnetic field is dominant near 
the disk surface, the magnetic pressure plays an important role for the total 
accelerations of these jets (Kudoh & Shibata 1997). 
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Figure 1. (a) The mass loss rates as a function of the poloidal mag
netic field at the footpoint of the jet. The hatched area is consistent 
with observations of YSO outflows (M ~ 10 - 8 — lO_7M0/mear, and 
Ma.cc/M < 10, where Macc is an accretion rate in the disk), (b) \B<t,/Bp\ 
at the slow point as a function of the poloidal magnetic field. (The slow 
point is located near the disk surface.) It is assumed that no = 1013 

cm- 3 , ro = 15i?0, and M» = M 0 , where ro is the radius of the foot-
point of the jet, and M* is the mass of a central star. 

3. Application to jet /wind in YSO 

By using the mass loss rate observed in T Tauri stars [M ~ 10-8—lO_7M0/year), 
we can estimate the physical quantities in the accretion disk, such as number 
density no, temperature To, and poloidal component of the magnetic field Bpo-
They are estimated to be n0 ~ 1013cm-3, T0 ~ 1000K and 73p0 ~ 10G, for the jet 
which is produced at ro ~ 15i?0 (Fig.l), and its terminal velocity is ~ 100 km/s 
(the terminal velocities are of order of Keplerian velocity of the disk (Kudoh 
& Shibata 1995)). These values are in rough agreement with those estimated 
by Shu et al. (1994). However, we found that the toroidal components of the 
magnetic fields are obtained to be the same order as the poloidal one near the 
disk surface (\B,j,/Bp\o ~ 1) (Fig. lb), which was not well appreciated by Shu 
et al. (1994). 
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