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The LHAASO catalog

Z. Cao et al. (2024)

• 73 sources detected by KM2A 
(excluding SS433).

• 31 sources associated to known 
pulsars (18 of them are radio-loud).

• Assume ~20% beaming fraction.

• Rough estimates give: ~2*5*18=180 
Pulsar  wind nebulae (PWNe) 
detected by LHAASO.

• Simulations of the entire Galaxy
give ~160 PWNe detectable by
KM2A.
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Why this tension?

S. Kaci, G. Giacinti & D. Semikoz (2025)
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• Standard linear regression
overpredicts of many PWNe.

• The beaming fractions of
pulsars in radio may be too
pessimistic.

• There are some sources that
have been mis-associated to a
pulsar.
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Adaptation of Mattox’s procedure

• Probability of correct identification given by:

• LR is the likelihood ratio given by:

with:

• Eta is the probability of correct identification p(id) given by:
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Construction of the probability Eta

S. Kaci, G. Giacinti & D. Semikoz (2025)
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Censored regression

• Performed by finding the maximum of the likelihood function:

• Standard likelihood function for detected sources:

• Cumulative probability for the likelihood function of undetected sources:
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Alleviating the tension

S. Kaci, G. Giacinti & D. Semikoz (2025)

2026/04/27 Towards a Self-Consistent Model of the UHE emission of PWNe: Insights from the LHAASO and ATNF Catalogs Samy Kaci



< 12 >

Alleviating the tension

S. Kaci, G. Giacinti & D. Semikoz (2025)

• 8 sources among the 18 related to aligned
pulsars are likely to be the correct association.

• 17 among the 31 sources are probably the right 
association.

• Many unidentified LHAASO sources must be 
associated to PWNe (with a misaligned pulsar).

S. Kaci, G. Giacinti & D. Semikoz (2025)
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Contribution to the diffuse background

• Run simulations of the entire
Galaxy using our best-fit
parameters.

• Took into account gamma-
ray absorption using the
survival probabailities of S.
Vernetto & P. Lipari (2016).

• The contribution of PWNe to 
the diffuse background is 
mostly negligible.

• It peaks at 30% at most at 
25TeV in the inner Galaxy.

S. Kaci, G. Giacinti & D. Semikoz (2025)
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Summary & Conclusion

• There is an apparent tension between the LHAASO observations and the standard 20% 
beaming fraction.

• This tension disappears if some sources have been mis-associated.

• Many of the unidentified LHAASO sources must be PWNe whose parent pulsar is radio-
quiet.

• The contribution of unresolved PWNe to the diffuse background is negligible.

• The more radio quiet pulsars become visible in radio, the more important the tension
will become.

• This work has been done completely independently from the 2nd LHAASO catalog.
Applying our modeling to the 2nd LHAASO catalog will help to robustly assess its
reliability.
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