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The XMM-Newton spectrum of the cooling neutron star in 
HESS J1731-374 fitted with a carbon atmosphere model

Residual plots after fitting with different 
models: carbon and hydrogen models 
work well, but the hydrogen one predicts 
unreasonable M and R of the star 
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The confidence regions (solid curves) in the neutron star mass-radius 
plane obtained with the carbon atmosphere model and a fixed D=3.2 kpc

The region allowed by 
the cooling theory 
assuming an age of 
27 kyr. For lower ages 
the allowed region 
(dashed curve) moves 
to the left
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XMM-Newton upper limit for 
the NS in HESS J1731-347

CCO in Kes 79

CCO in 
Puppis A 1E 1207.4-5209

No pulsations are detected in the NS in HESS J1731-347 down 
to 5% pulsed fraction (see the upper limit in the picture below 
together with three CCOs where pulsations are detected) 
➞ the entire stellar surface is emitting nearly uniformly!

Modeling of the CCO spectrum with two hydrogen models („hot 
spot“ + the rest of the surface) gives an area of the hot spot(s) of 
only ~2% of the total stellar surface ➞ strong pulsations 
would be expected for such a small hot spot!

Effective surface temperatures for a number of cooling isolated NSs 
including the CCO in HESS J1731-347 (XMMU J1731) versus their 
ages compared with four theoretical cooling curves for a 1.5 M⊙ star. 
The CCO appears exceptionally hot for an age above 10 kyr. 
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With the current data, we would 
have detected pulsations with 
amplitudes similar to those observed 
in the three pulsating CCOs


