Simulation ot Magnetic Spindown in

Rotating Hot-Star Winds

Asif ud-Doula

State University of New York at Motrisville

Collaborators: Stan Owocki, Rich Townsend



Weber and Davis (1967)

Monopole field at
solar surface
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Wind Magnetic Confinement Parameter

—— —

B2r? | ByR* [ (r/R,)*¢*-
MV M V _(1_(R>:</r))ﬂ_




Angular Momentum Loss

Contribution from the field

- j_ B.B,(r,0)
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Contribution from gas
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tot ~ 3 gas co-rotates to R,

Total loss J tot

Weber and Davis J



Computing Alfven Radius

n(r)=n.

(r/R)*™

(A-(RI1)

Alfven radius U(RA) =

For a

J~2ZMQRn,

For a

For hot stars, B~1



Angular Momentum Loss: Sims
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Angular Momentum Loss

Jdot/Jdot_WD Dipole
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outer boundary
inner boundary

Jdot goes down during

outbreaks.
Sorry, Trigiolo (2008)!
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Angular Momentum Loss

Total

Magnetic Field + Gas

eta=100, w=1/2, Jdot_B eta=100, w=1/2, Jdot_gas
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Time-Averaged Angular Momentum Loss

Jdot/Jdot_WD Dipole




Angular Momentum Loss
Weber and Davis
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F1c. 5.—Angular momentum and magnetic torque in the solar wind




Spindown

. 2

J ~ M QRi contribution from both field and gas

For Dipole

)
SpIn J MR2

T

T Quiz: what is the scaling
mass 1. for monopole?
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Sample Spindown Time

Selected Stars on our target list

m M(Msun) [Mdot [ Msun/yr) |Bp (G)
Thetal OriC 4 DE-O7 1100

1.0E-10

HD 191612 - 6. 1E-06

Monopole



Conclusions

m Angular momentum loss J oc QR 2
m Spindown time ~ Mass time /_ /77,

O ‘jB > jgas

m breakout events: ] stored and released



