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Analysis & Results

Abstract:
KI' he PAMELA and AMS-02 experiments measured an anomalous local positron excess above energies of
10 GeV. The reason for this excess is not well understood but has been considered as indirect evidence
of dark matter but could also be produced from nearby pulsars. The HAWC collaboration previously
studied the extended gamma-ray emission of two nearby pulsars, Geminga and PSR 0656+14, but found
these two pulsars did not contribute a significant amount to this excess. The previous study of HAWC led

Halo Model:
e Multivariable interpolation of spectral index and diffusion coefficient

e Interpolation of energy, RA, and Dec to fit efficiency K(E—e/e")

e Diffusion coefficients 10%° - 10%® cm?s™' and spectral index values 1.5 - 2.4

to the reinterpretation of our result and initiated the concept of inverse Compton (IC) halos. Fitting a new | "1~ ey |
halo model together with 1343 days of data from the HAWC gamma-ray observatory may better ” Geminga Fit
constrain the contribution of these pulsars to the positron excess. This halo model utilizes 3D templates B ™ _ 26 .5
of gamma-ray emission from electron IC interactions to fit the diffusion coefficient and electron injection ° DO__ 1“@28{005274 +0.23)X 10 em7s at 1 GeV
spectral index. This model can further help study the energy-dependent diffusion and incorporate 5 ° %E_ PN 494+ 08)%X102
\anisotropic diffusion with the proper motion of the pulsar. = : T(S -_)2682 )=4.2£0.8)

Comparison to HAWC'’s derived value [1]
e D, =(3.30-0.50 + 0.48) X10%" cm?/s (current work)
oD ,=(32-10+ 1.4) X 10%" cm?/s (HAWC, 2017)
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25° 25° for Geminga are diffusion coefficient, spectral index, and K(E—e™ e"). Gray band shows statistical Geminga and Monogem
error.
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Figure 1: Significance of Geminga and PSR B0656+14 Figure 2: Gamma-ray emission from electron/positron IC interactions for a
with 1343 days of HAWC data. diffusion coefficient of 1.58 X 10%° cm?/s at 1 GeV for a spectral index of 2.

Figure 4: Spectra for joint fit of Geminga and Monogem. The diffusion coefficient and spectral index were fixed for joint fit of Geminga
———— . gy . - .
= = and Monogem to those from Figure 1. The fitting parameters are K(E—e e") for Geminga and Monogem.
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Template Model.

e 3D templates of electron inverse Compton (IC) gamma-ray emission [2].

e Model assumes 100% conversion from pulsar spin down energy (E) to electron/positron emission,
K(E — ee?)

e Model can incorporate proper motion of pulsar

e Model allows to study anisotropic diffusion
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