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MAGNETIC FIELD BUOYANCY IN ACCRETION DISKS
OF YOUNG STARS
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Buoyancy of fossil magnetic ˇeld in the accretion disks of young stars is investigated. It is assumed
that the Parker instability leads to the formation of slender 	ux tubes of toroidal magnetic ˇeld in the
regions of effective magnetic ˇeld generation. Stationary solution of the induction equation is written
in the form in which the buoyancy is treated as the additional mechanism of the magnetic 	ux escape.

We calculate the fossil magnetic ˇeld intensity in the accretion disks of young T Tauri stars for the
cases when the radius of the magnetic 	ux tubes amft = 0.1H , 0.5H or 1H , where H is the accretion
disk height scale. Calculations show that the buoyancy limits toroidal magnetic ˇeld growth, so that its
strength is comparable with the vertical magnetic ˇeld strength for the case amft = 0.1H .

ˆ¸¸²¥¤Ê¥É¸Ö ¶² ¢ÊÎ¥¸ÉÓ μ¸É ÉμÎ´μ£μ ³ £´¨É´μ£μ ¶μ²Ö ¢  ±±·¥Í¨μ´´ÒÌ ¤¨¸± Ì ³μ²μ¤ÒÌ §¢¥§¤.
�·¥¤¶μ² £ ¥É¸Ö, ÎÉμ ´¥Ê¸Éμ°Î¨¢μ¸ÉÓ � ·±¥·  ¶·¨¢μ¤¨É ± μ¡· §μ¢ ´¨Õ Éμ´±¨Ì É·Ê¡μ± Éμ·μ¨¤ ²Ó-
´μ£μ ³ £´¨É´μ£μ ¶μ²Ö ¢ μ¡² ¸ÉÖÌ ÔËË¥±É¨¢´μ° £¥´¥· Í¨¨. ‚ ¸É Í¨μ´ ·´μ³ ·¥Ï¥´¨¨ Ê· ¢´¥´¨Ö
¨´¤Ê±Í¨¨ ¶² ¢ÊÎ¥¸ÉÓ ÊÎ ¸É¢Ê¥É ± ± ¤μ¶μ²´¨É¥²Ó´Ò° ³¥Ì ´¨§³ ¶μÉ¥·¨ ³ £´¨É´μ£μ ¶μÉμ± .

� ¸¸Î¨É ´  ¨´É¥´¸¨¢´μ¸ÉÓ μ¸É ÉμÎ´μ£μ ³ £´¨É´μ£μ ¶μ²Ö ¢  ±±·¥Í¨μ´´ÒÌ ¤¨¸± Ì ³μ²μ¤ÒÌ §¢¥§¤
É¨¶  ’ ’¥²ÓÍ  ¤²Ö ¸²ÊÎ ¥¢, ±μ£¤  · ¤¨Ê¸Ò ³ £´¨É´ÒÌ ¸¨²μ¢ÒÌ É·Ê¡μ± · ¢´Ò amft = 0,1H , 0,5H ,
1H , £¤¥ H Å Ï± ²  ¢Ò¸μÉÒ  ±±·¥Í¨μ´´μ£μ ¤¨¸± . � ¸Î¥ÉÒ ¶μ± §Ò¢ ÕÉ, ÎÉμ ¶² ¢ÊÎ¥¸ÉÓ μ£· ´¨Î¨-
¢ ¥É ·μ¸É Éμ·μ¨¤ ²Ó´μ£μ ³ £´¨É´μ£μ ¶μ²Ö, É ± ÎÉμ ¥£μ ¨´É¥´¸¨¢´μ¸ÉÓ ¸· ¢´¨³  ¸ ¨´É¥´¸¨¢´μ¸ÉÓÕ
¢¥·É¨± ²Ó´μ£μ ³ £´¨É´μ£μ ¶μ²Ö ¢ ¸²ÊÎ ¥ amft = 0,1H .
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