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Magnetars Overview

• Highly magnetized neutron
     stars (>1014 G)
• Irregular giant flare emission

(3 observed to-date)
• Giant flares triggered by

crust reconfiguration
• QPOs in the emission tail
     are thought to correspond
     to the torsional modes of
     the oscillating crust
• QPO frequencies can be

predicted with a model of
crust composition

Strohmayer & Watts 2006

NatGeo

     Deibel Oct-22-2010



Neutron Drip

Transition

Surface Core

e(N,Z) e(N,Z)n enp

N

Z

Deibel & Steiner 2010 (in prep)

Neutron star crust composition…
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Shell effects

Magnetic Field
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- Landau Quantization

- Magic Numbers

Dieperink 2009S2 = pairing interaction
S3 = “monopole drift”
Snp =  deformation
Counting rule of IBM



With shell effects…Without shell effects…
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Model Addition (1)



Without magnetic field… With magnetic field…
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Model Addition (2)

B = 2.1·1015 G



R = ~ 11.67 km

Rc = ~ 10.81 km

* Steiner & Watts 2009
** Samuelsson & Andersson 2007

*

Assigning Crust Modes to QPO frequencies

**

(WKB approximation)

Equilibrium Nuclei

• magnetars = neutron stars (>1014 G)

• giant flares triggered by seismic events

• use crust model to match crust modes to

QPO frequencies in giant flares

• added shell effects and a magnetic field



10^44 - 10^47 erg/s
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