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Magnetar Story

Giant Flare

ROTATION

YEAR OF PERIOD

NAME DISCOVERY [seconds)
SGRO526-66 1979 8.0
SGR 1900+14 1979 5.16
SGR 1806-20 1979 7.47
SGR 1801-23" 1997 ?
SGR 162/7-41 1998 ?
AXP 1E 22594586 1981 6.98
AXP 1E 1048-50aft 1985 6.45
AXP4U0D142+61 1993 8.69
AXP 1RXS 1708-40T 1997 11.0
AXP 1E 1841-045 199/ 11.8
AXP AXJ1844-0258 1998 6.97

AXPCXJO110-7211t 2002 5.44
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SGR: activity (powered by Magnetic F‘iolh)
Type Persistent | SGR-burst | Giant Fl:
litensity (exg) | 10°°-10"/s | 10°°-10%* e 10
Duration (s) ~0.1 ~100
Spectrum Power Law & Power

OTTB: <ifHi| Law at
Energies (keV) 210 20-40 ~ 10°
hardness ratio
(ke V) 0.74 + 0.02| 2.1 + 0.6




Burst Statistics: Fluence
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Burst Statistics: Fluence

Number of events

1000

100

10 |

/batse
SGR1806-20/rxte

 _ /batse

® e
‘.’. by v /ice

A v
®

© SGRI1900+14/rste

«>e0 Nl

0.01

0.1 | 10 100

038

Fluence (1 ergs)

1000



BlpigFL

Magnetar

CORE:

Homogeneous

Making a magnetar

Hot, newborn star
churns and mixes

; e ATMOSPHERE
3 ENVELOPE
CRUST

OUTER CORE

INNER CORE
Internal convection

carrios off heat

If spinning faster than
200 revolutions/second,
the dynamo action quickly

~ Polar cap
builds up the magnetic field

L one of open

Dave Deoling, MASA Marshall Space Flight Center

Period&Spin-down: P~5 -8 s & P ~10"s s~

* Magnetic field:
at mqhqsb/w accretion € wind
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Magnetic field estimates  (virial theorem)

Magnetic and gravitational forces

dB?/dR ~ 8 GM n (R) /R?

47R? n(R) = dM/dR
B~10"°TeraTesla (M/M,)(10km/R)?
Rng™ 10Km; AR~ 1Km

BV~1O1 - 102 TeraTesla
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Burst Statistics: Fluence

Normalized number of events (a.u.)

100 e e
LR SGR1900+14/rxte ™
[ /batse ® ]
10 | SGR1806-20/rxte & |
_ /batse A .
/1ce v ]
1L (N AE— -E
RIIM ]
0.1
0.01

0.01 0.1 1 10 100 1000
Fluence (10 38 ergs)



Waiting time

Normalized number of events
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Period Activity

Activity Period (years)
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Burst Statistics: Fluence
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SUMMARY

Magnetoemission of
Magnetar

Crust

Release of Magnetic energy
storred 1n barion degrees of freedoom

Relaiable description of all the
observational data



