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Where is magnetar in M-R diagram 7
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Astroseismology
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Energy Storage AE., ~10%ergs
Interior vs Exterior e, ~10%ergs

Two possible sits of energy storage for magnetar flares

« Crust/Core

« Magnetosphere (This talk)
-> |ess effective to GW rad.

262 Reconnection in Three Dimensions

Energy stored by twist of
magnetic fields

Sudden eruption, when it
exceeds a critical value
The problem is similar to

I .ﬂ Fig. 8.17. Magnetic helicity changes associated with emergence of flux through a
SO a.r are boundary or twisting motions at the boundary or a magnetic eruption.

Priest & Forbes “Magnetic reconnection” (2000)

Emergence/Twisting -> Magnetic eruption




Force-Free Magnetosphere

Low-beta-plasma in magnetosphere
(B:)’ =10°g/cm® > p >> p
Force-free cond. jxB=0= j//B
Nonlinear partial diff egn. (GS eqgn.)
D(G)=-8S'  (=—G")
Present model

G: Magnetic flux/Poloidal comp. A, < (B,,B,)
S: Current stream/Toroidal compB; < (|, J,)




Quasi-static evolution

A sequence of equilibrium solutions

Axisymmetric model

5 B¢3*5 YK(2017) arXiv:1703.02273
L, I . :MNRAS 468

1 =5 INnCcreasing twist
1 2 In a long timescale
5 >> dynamical one

R ; A flux rope
(,6) piain detac:hedp

G Magnetic field lines

Dynamical simulation
Model of n=7 and M/R=0.25 e.g, Parfrey etal 2013 8




Results in flat spacetime
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Magnetosphere in relativistic

model
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Problems
Stability”
Opening magnetic

field lines

Maximum E > Opening E.

INn a relativistic model

-> Opening magnetized
flux rope as flare

open
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