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DARK MATTER ANNIHILATION FOR JUNO EXPERIMENT.
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NEUTRINO/DARK MATTER/WIMPS/JUNO EXPERIMENT

Dark matter (DM) plays a major role in the large—scale structure forma-
tion of the universe. The leading candidate for DM particle is generally called
Weakly Interacting Massive Particles (WIMPs) for its properties inferred from
cosmological observations. Such DM particle would only interact via weak inter-
action and could decay or self—annihilate into other standard model particles such
as 77, uu, e” e, three flavor vv. The thermal relic model predicts an upper limit
of WIMPs annihilation cross section of 3 x 10726¢m?3/s which is independent of
the mass and such value has been ruled out for low mass DM particle <~ 10 GeV.
We focus on the final—state neutrino particles from solar—captured WIMPs anni-
hilation and expected signals at the Jiangmen Underground Neutrino Observatory
(JUNO). The number of these events is related to the annihilation channel, mass of
WIMPs, and spin—dependent WIMPs—proton interaction cross section (afé) ) by
using local WIMPs density = 0.3 GeV/cm? and WIMPs dispersion velocity = 270
km/s. We found that the JUNO 5—years 20 sensitivities is J%D = 7.8 x 1074%¢cm?
for WIMPs in the mass range 10—20 GeV from v, 7, channel. Moreover, We inte-
grate these neutrino signal resulting from captured WIMPs annihilation inside the
solar core which is simulated by the WimpSim package to JUNO software frame-
work for the detector simulation in order to compare these signal with the expected
solar and atmospheric neutrino. Using the energy spectrum and deposited energy,

the solar neutrino can be distinguished from the DM signal but the atmospheric
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- signal requires further investigations. For example, vertex reconstruction could be

used to distinguish these different signal origins.
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