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Reasons to be excited about TeV halos

* New discovery method to detect “invisible pulsars”
* Evolution and of pulsars
. of cosmic rays in the Milky Way

* Origin of positron and Galactic Center excess?
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Pulsars: “Pulsating

Neutron stars Fast-rotating Highly magnetised i

~ RADIATION
 BEAM

Fun facts:

* Discovered in 1967 by the grad student Jocelyn Bell
* 3000 pulsars, mostly radio pulsars

* Their periods span 4 orders of magnitude:
9.435sto0 1.395 ms

RADIATION
. BEAM



Discovery of TeV halos

In 2017, HAWC Observatory
discovered a bright gamma-ray (@) Moon (To Scale)
emission around Geminga

Geminga

Key observations:
* Bright (103 erg/s)
gamma-rays

PSR B0656+14

Image credit: John Pretz
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Models
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@ Injection spectrum




Diﬁ:USiOn mOdE‘S See Tim Linden’s talk!

Moon (To Scale)

Geminga

PSR B0656+14
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Injected spectrum

Energy Energy
spectrum  cutoff




Time evolution
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@ Period Age of the pulsar

> Spindown luminosity
Surface magnetic field

@ Period derivate

Size of the halo
@ Flux I .
Injected spectrum




Energy flux
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Surface
brightness
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Mol A

cherenkov
telescope
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Models
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Models

— Default

—— Default with a=1.5

—— Default with a=2.0

PRELIMINARY
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Conclusions

opens a new window in
understanding the properties of pulsars

and fluxes provide
complementary information

— Default

— alphalb
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will be able to better constrain
the , and
of pulsars
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Conclusions yowr attention/

@ TeV halos opens a new window in
understanding the properties of pulsars

— Default

@ and fluxes provide

complementary information — alphat5
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@ will be able to better constrain
the , and
of pulsars
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Geminga

P =237 ms
T = 340 kyT' Moon (To Scale)

P=1.1x10"

Geminga

E =3.25x103* erg/s

PSR B0656+14



