




  

Disks around neutron stars are interesting for many reasons. 
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Investigations of extreme conditions for
● disk composition & survival
● planet formation

Study of accretion processes and disk/wind interactions. 

Supernova fallback disks can probe 
models of supernova explosions.

Interaction with a the torque of a disk modifies the 
evolution of isolated neutron stars and could explain

● the “too-many”-neutron-stars problem 
● the recent discoveries of ultra slowly rotating pulsars



The energy resources of neutron stars 
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About half of the pulsar's emitted energy is transformed into
a fast (relativistic, i.e. with velocity close to the speed of light)  wind

© MIPK/based on Aharonian et al. 2012

light cylinder

Many pulsars produce powerful anisotropic winds. 

jet and torus 
structures: ~1-2 lyr
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NASA/Chandra



A disk around the magnetar 4U0142+61 ? 



  

The disk candidate around the magnetar 4U0142+61 

Wang et al. 2006

The data can be fit with (different) disk models:
a gaseous supernova fallback disk (viscous 
dissipation & irradiated; Ertan et al. 2007)
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Wang et al. 2008

More Spitzer data and observation windows of our new JWST data 

MIRI:
LRS spectrum
Done: 20. September 2022

NIRCam: 
F250M and F140M images
Done: 21 September 2022

NIRCam:
F410M and F070W timing
technical issues, 
recently re-observed

published: Hare et al. 2024 
(ApJ; arXiv 2405.03947) 
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Model: absorbed blackbody spectrum Model: absorbed power law

MIRI LRSNIRCamMIRI LRSNIRCam

 A blackbody model cannot explain the MIRI+NIRCam data 

Hare et al. 2024 (ApJ; arXiv 2405.03947)

No silicate feature either!
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The power law emission could be
produced by the magnetosphere!

no disk?



  

But the power law slope does not exclude all disk models.  

Approximation of a multi-temperature blackbody (BB) flat disk (optically thick):

Assuming radial dependence of the local effective temperature:

if

Our JWST data power law result:

Likely more complicated: not BB emission, flared disk, optical thick and optical thin regions
Problem (?):                      Spitzer MIPS data/limit cannot be fit with this simple model
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The radial power law temperature model seems to be consistent 
with the previous fallback disk model by Ertan et al. 2007  

Ertan et al. 2007

This is very close to

Bettina Posselt   (U.Oxford)                                                                  



  

Conclusion – many exciting things to discuss:

Can models of irradiated dusty disks 
or debris disks produce such a spectrum?

Suggested models to try?

How typical are “no spectral features” in disks? 
Can we exclude some gas/dust compositions ?

regarding variability:
How quick is the process 
X-ray irradiation → IR re-emission ?

Could one have “pulsing” disk emission
(e.g., in a warped disk) ?
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