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(1) DM captured and annihilation in the Sun 3
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DM evolution In the Sun 4
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G. Jungman, M. Kamionkowski, K. Griest, Phys. Rept. 267, 195 (1996)

Annihilation raite:
'y = §OAN2 =

tanh? (to \/m )

>>1 > Equilibrium

Atequilibrium, I'y = Csyn/2, which only depends on oy; or a,,



DM capture and annihilation equilibrium g

Equilibrium Condition:

to/CoCa > 3.0 = tanh?[t/CoC4] > 0.99

(ov) = 3 x 107 26cm3s~1

t® ~ 4.5 Gv C@ Z 3.6 X 1022/(?TLD/IGQV)S/QS_l

Spln Independent (SI) capture rates LUX, PRL 116, 161301 (2016)
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DM capture and annihilation equilibrium g

Equilibrium Condition:

to/CoCa > 3.0 = tanh?[t/CoC4] > 0.99

) ~26 o3 -1 |
<§t> jxi()f) Cg;r } Cg > 8.6 x 10%2/(mp/1GeV)*/ %51
o = 4.

Spin-Dependent (SD) capture rates: ._PICO, PRL 114, 231302 (2015
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Neutrino fluxes from solar DM annihilation 7

Neutrino Fluxes:
dd,, I'a dN,, — Co dNy,| Rre—1.496%10"cm

dFE, B 47TR%S dE, 87TR%S dFE, is the Earth-Sun distance

Differential neutrino energy spectrum:

* Final states interactions i i
Hadronization, interactions, decay WimpSim

« Neutrino interactions Blennow, Edsjo, Ohlsson,
« Neutrino oscillations arxiv: 0709.3898
IﬂpUt paramEterS L . Monoenergetic
Annihilation Channels: X' X —>@T T bb Continuous
Dark matter mass: 4 GeV < mp < 20GeV
Oscillation parameters: sin’f1 = 0.308, sin® flyg = 0.437, sin® g = 0.0234,

Ams, = T.54 x 107°%V?, Am3; = 247 x 107%V?, §=10°,



(2) Jiangmen Underground Neutrino Observatory (JUNO)3

NP | DayaBay | | | Vangjiang | Taishan __

Status Operational Planned Planned  Under construction Under construction
Power 17.4GW 17.4GW 17.4GW 17.4 GW

by 2020: 26 6 GWE \
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JUNO detector and physical potentials o

B > 20 kton liquid scintillator

» 3% energy resolution

~18000 20” + ~25000 3” PMTs
» Rich physical possibilities:
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Neutrino MH using
reactor neutrinos
Precision measurement of
oscillation parameters
Supernova and Diffuse
supernova neutrinos
Solar, Geo- and Sterile
neutrinos
Atmospheric neutrinos
Dark matter searches
Nucleon decay

other exotic searches

See talk by Ranucci and Neutrino Physics with JUNO, J. Phys. G 43, 030401 (2016)
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Neutrino signals in JUNO
The expected event numbers:
D dd,, (f(I)p N, ~ 20kto
Ng =N, t ‘o, o, | €(F,) dE,
g -/Em [dE Tve dE 7re | €(E) t = 10 years

Selection conditions (MC and 10" e* angular resolution):
Yvis > 0. 5, Eem-s > 1 GeV,
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Atmospheric neutrino background 11
CC backgrounds: All direction = Average > Cone

VU Y,is > 0.5 Ee,>1GeV, E,;;/mp > 0.9
bE, ThT ™! Yvis > 0. 5, Eevis >1 GeV, 1< Evis < mp
NC backgrounds: Neglect!

¥ CC, Several hadrons, Misidentification rate
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JUNO upbounds on Ns:
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JUNO sensitivity from v, /v, 12

JUNO 10 years sensitivities: ArXiv-1511 04888
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Summary:
% For the SD case, JUNO can give better limits than the DM direct searches

/

% For the SI case, a very narrow region in v v channel can give better limits






S| Experimental limits

Upper bounds on the SI elastic WIMP-nucleon cross section:
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: \ "LUX, PRL116, 161301 (2016
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