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Summary

Pulsar Wind Nebulae (1-100 TeV)

The contribution of PWNe(1-100 GeV)

The Fermi Unresolved PWNe

Ring analysis of the diffuse gamma emission

Outline:
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Prediction for the Pulsar wind 
nebulae population  in the 
TeVrange: 

Å The HGPS catalogue (‰ πȢρ‰ );

Abdalla et al,A&A, 612, A1 (2018)

Cataldoet al. Astrophys.J. 904(2020)
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Abdalla et al,A&A, 612, A1 (2018)
Prediction for the Pulsar wind 
nebulae population  in the 
TeVrange: 
Cataldoet al. Astrophys.J. 904(2020)
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Å The HGPS catalogue (‰ πȢρ‰ );

Å Model for TeVsource population:

we assume the spatial distribution and the 
luminosity distribution of the sources;



Å The HGPS catalogue (‰ πȢρ‰ );

Å Model for TeVsource population:

0 5 10 15 20 25 30

0.000

0.002

0.004

0.006

0.008

0.010

0.012

r[kpc]

P
D

F

Lorimer et al. 2006 

Abdalla et al,A&A, 612, A1 (2018)
Prediction for the Pulsar wind 
nebulae population  in the 
TeVrange: 
Cataldoet al. Astrophys.J. 904(2020)
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we assume the spatial distribution and the 
luminosity distribution of the sources;
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For pulsar-poweredsources:

Abdalla et al,A&A, 612, A1 (2018)
Prediction for the Pulsar wind 
nebulae population  in the 
TeVrange: 
Cataldoet al. Astrophys.J. 904(2020)
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Å The HGPS catalogue (‰ πȢρ‰ );

Å Model for TeVsource population:

we assume the spatial distribution and the 
luminosity distribution of the sources;



Total flux due to PWNein the FERMI energy range (1-100 GeV)?

Prediction for the Pulsar wind 
nebulae population  in the 
TeVrange: 
Cataldoet al. Astrophys.J. 904(2020)

We assume a power -law energy spectrum with 

index ♫╣▄╥ Ȣ that is the average index for 
all the sources in the HGPS catalogue.
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PWNein the GeV 
energy range: 

Acero et Al, Astrophys. J. Suppl. 218 (2015)

The 3FGL catalogue 
includes 3033 sources 
(mainly extragalactic). 
It contains 11 PWNeand 
пр άsppέ όǿƛǘƘ ǇƻǎǎƛōƭŜ 
association to PWNe).
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PWNein the GeV 
energy range: 

Acero et Al, Astrophys. J. Suppl. 218 (2015)

Population studies are difficult because of the 
extragalactic contamination.
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The 3FGL catalogue 
includes 3033 sources 
(mainly extragalactic). 
It contains 11 PWNeand 
пр άsppέ όǿƛǘƘ ǇƻǎǎƛōƭŜ 
association to PWNe).



PWNein the GeV 
energy range: 

Acero et Al, Astrophys. J. Suppl. 218 (2015)

We build a phenomenological model that allow us 
to extrapolate in the GeV energy range.
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Population studies are difficult because of the 
extragalactic contamination.
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The 3FGL catalogue 
includes 3033 sources 
(mainly extragalactic). 
It contains 11 PWNeand 
пр άsppέ όǿƛǘƘ ǇƻǎǎƛōƭŜ 
association to PWNe).



Extrapolate to GeV range: 

ÅSpectral assumption: broken power-law

Ὁ

Ὁ
Ὁ Ὁ

Ὁ

Ὁ
Ὁ Ὁ

11
σχ International Conference on Topicsin Astroparticleand Underground Physics(TAUP 2021)



Extrapolate to GeV range: 

ÅSpectral assumption: broken power-law

The spectral index ♫╖▄╥in the FERMI energy 
range is fixedrequiringrealisticvaluefor the 
phenomenologicalparameter:
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Extrapolate to GeV range: 

ÅSpectral assumption: broken power-law
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From 6 objectsthat are firmily identifiedby both
cataloguesὙ ḐχππOwe assume 

υππὙ ρπππasworking hypothesis.
13

The spectral index ♫╖▄╥in the FERMI energy 
range is fixedrequiringrealisticvaluefor the 
phenomenologicalparameter:
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Extrapolate to GeV range: 

ÅSpectral assumption: broken power-law

Ὁ

Ὁ
Ὁ Ὁ

Ὁ

Ὁ
Ὁ Ὁ

1 10 100 1000 104 105

10- 14

10- 11

10- 8

E[GeV]

ű
P

W
N

(E
)[

c
m

-
2

s
-

1
s
r-

1
]

From 6 objectsthat are firmily identifiedby both
cataloguesὙ ḐχππOwe assume 

υππὙ ρπππasworking hypothesis.

ρȢφ ‍ ρȢψ
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The spectral index ♫╖▄╥in the FERMI energy 
range is fixedrequiringrealisticvaluefor the 
phenomenologicalparameter:
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Extrapolate to GeV range: 

Spectral assumption: broken power-law

Different arguments supporting it:
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Extrapolate to GeV range: 

Spectral assumption: broken power-law

Different arguments supporting it:
ÅConsistency among HGPS and 3FGL;
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Extrapolate to GeV range: 

Spectral assumption: broken power-law

Different arguments supporting it:
ÅConsistency among HGPS and 3FGL;
ÅTheoretical SED due to IC;

IC emission from a
14 kyr PWNe

Abdalla et.al.A&A612, A2(2018)
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Unresolved PWNeby FermiLAT: 

Aceroet.al. 2015
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