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TeV Halos

KDiscovered around the nearb)

Geminga and Monogem
pulsar

e-/e+ emitted by pulsars ICS
background photons to TeV,
forming the observed halos
One challenge: slow diffusion
of the particles

 Importance: if all pulsars
have such a halo, their
contribution to cosmic e-/e+

\Would be significant
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Our work: technique to remove a pulsar S
“contamlnatmn” 3

(GeV TS |
sl map of
il the total
| Fermi-
I\ LAT data )

DEC (Degree)
DEC (Degree)

27.500 28.000 28.500 29.000 29.500 30.000

300.000 299.500 299.000 298.500 298.000 297.500 297.000
RA (Degree)

RA (Degree)

300.000 299.500 000 297.500 297.000
5695 7967 9726 11193 12499 13667 14742 15752 16691 3 WC J 1 9 54+ 2 8 6
I I .
10-° 3 T T T —T T T "

/Time (MJD)

f = SYN VERITAS upper limits
10 — IC 4 Fermi (this work) 1

GeV emission dominated by a

1 —— CTA north (50h) Xray
10, e F o \{ - pulsar
L | 2. After remove it, a points source is

detected | | Pulse Phase
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Another good case: 3AHWC J0631+107
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. After removing the pulsar’s GeV
emission, we only obtain an upper

 The TeV emission Is hard, not
similar to that of an PWN'

 The pulsar is highly similar to the
Geminga

« We thus suggest this TeV source
another TeV
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Difference from the pulsar wind nebulae
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More detectable halos?
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Summ ary [Thank you for your attention! ]

better study the fields of TeV sources

2. We have found 10 candidate pulsar TeV halos:
« They are positionally coincident with a middle-aged pulsar

 For each of them, after removing the pulsar’s GeV emission, only an upper limit is
obtained, indicating the TeV source’s emission is hard

 Their luminosities at 50 TeV are approximately proportional to Edot of the pulsars
« Their TeV emissions are harder than those of the PWNe

3. We have checked the detectability of halos of middle-aged pulsars:
» 170 of them are in the LHAASO field

« ~half of them are expected to have TeV fluxes higher than the LHAASO sensitivity
=>no TeV halos?

« Most of the above sources are gamma-ray pulsars with X-ray emission
 Older pulsars tend to be found with halos? ~100 remain to be checked



