Probing the pulsar explanation
of the GeV excess using GW
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A GeV excess at the Galactic Center:
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Well motivated.
Correct relic abundance.
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Two explanations:

on shell b

Best Fit Spectra

NU’ . L ] t_. $ ]

S TN,

o .o =t i

© 1 - AR

% 1l *\:\
9 L”’ e GCE "’\\\

e 4 =--2bm, =43 GeV W
w / b
T 4bm =75 GeV, my=29 GeV ¢
= 10-211 --- 6bm, =110 GeV, m =20 GeV
'o 1 1 s '
o 0.5 1 5 10
w

E, [GeV]

Abdullah, et. al.
Phys. Rev. D 90, 035004 (2014)

& 3
'E
o
>
o
S50t Gordon & Macias —— ™. =
m E e 3
o total A 3
107 <L ferg s'<10% - - - -
L ]033<L/crg sle10® ———
9 ]034<L!erg §'|<ll)?’5 """" |
107! 10” 10!
E (GeV)

Yuan, et. al.
JHEAp 3 (2014) 1



Efforts to distinguish these two explanations:

 Smoothness: Point Source v.s. Smeared Distribution
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GW channel can be useful:

2

|Continuous gravitational waves
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Time series data (nolse dominated)
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Wl M P D M : The LVK collaboration

Phys. Rev. D 106, 102008

10"

frequency [Hz]



Ellipticity distribution:

€ EJIXK — l'},},|»//l'ZZ

probability density function
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GW radiation accounts for 1%
rotational energy loss.



Frequency distribution:

probability density function
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WIMP DM:
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Conclusion:

The origin of the GeV excess at the galactic center:

dark matter or milli-second pulsars

We need a lot of these MSPs to explain the GeV excess.
GW provides a good probe to distinguish these two interpretations.

The current limits from LVK is already quite strong.
We expect more parameter space can be probed in near future.

Better sensitivity in the next LVK run.
Optimized analysis pipeline is under construction.
SGWB vs Continuous wave.
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