The story so far:
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Weber-Davis radial-field model

Radial field lines close to star (“split monopole”).
Spherical Alfvénic surface, radius r,.

* Isotropic mass loss.
* Angular momentum flux across area ds is:

(Pauy)- (Qri cos? 9)(2T[I’A cosB.r,do)
! \

Mass flux  Net specific angular Area of surface element ds
momentum transported
along field line anchored =4/3
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General braking laws

dQ

o =-c Q"0 Tlp(Q]_p -0 %)= t-t,)

0 Q=[Qy"+c,(p- l)(t—tﬂ)]m_p)

* Asymptotically:
QP
Se(p-1)t-t )" fort—t >>——0—
o(P=1)E-1,) Uy Fry

* Hence forp =3,

Q(t) - t72

cf. Skumanich.
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The Alfvénic point

« Use (1) - uok/R? (3) to eliminate B
Up  HoPK U, —o- HoPK 2L
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2="P —_p
« Substitute: K~ =—y and Uy =——,
B, “op

U 2
* toget: — i 5 -
R uAR

* u,is singular at Alfvenic point u,=u, unless:

RIQ-L=0.
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Net spindown torque on star
B:
HoUx

* Density at Alfven radius: Pa =

* Net torque on star:
J;i BAA)ZQ 81‘[(Bh )zQ

Radial or
dipole field

« For thermal driving, u,~ 2 to 3 c_, indep. of Q.
« For linear dynamo law, B, ~ Q.
« If stellar moment of inertia is constant:

J=Kk*M,r2Q0 O(';QD -0}
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