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The IceCube neutrino observatory--installed in the Antarctic ice--is the largest neutrino telescope to date. It consists of 5,160 photomultiplier-tubes spread among 86 vertical
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strings making a total detector volume of more than a cubic kilometer. IceCube detects neutrinos via Cherenkov light emitted by charged relativistic particles produced when a 5 — LTI . T TT11TH

neutrino interacts in or near the detector. The detector is particularly sensitive to high-energy neutrinos of due to its size and photosensor spacing. In this analysis we search H-- 77/Run=00LV>WW o VA = expected background was found

for dark matter that annihilates into a metastable mediator that subsequently decays into Standard Model particles. These models yield an enhanced high-energy neutrino flux [--- YT/Ran=0.1.V = WW~ 2t & 7 in the examined dataset

from dark matter annihilation inside the Sun compared to models without a mediator. Neutrino signals that are produced directly inside the Sun are strongly attenuated at 10739 || — %T/Run=1VWW" L 4 S - |

higher energies due to interactions with the solar plasma. In the models considered here, the mediator can escape the Sun before producing any neutrinos, thereby avoiding H__ ¥eT/Ran=0.01,V = Tt7 ,f ST 3 e At dark matter masses between

ztatreknlr.lna;i‘rt)enr‘ xv:sserzs:;tv\:lew:nrzzgté:\; :gdal;glg_/rzi\sl of six years of IceCube data looking for dark matter in the Sun. We consider mediator lifetimes between 1 ms to 10 s and H 707/Ran =01,V = T+ o Pra 5 o 3 7.5 and 10 TeV for |ong mediator

; 1040 M— »t/Rum=1V >t S et ) decay lengths the signal part of

o E “ 3 the likelihood function S behaves

) L oy F . articularl similar  to  the

e IceCube [1] is a cubic kilometer-scale ‘%'CECUBE e . A dataset recorded between 2011 A il ¥ Eackgrourzld Snlsuien i
Cherenkov detector deployed in the ice - - and 2016 with 1057.8 days of ©10 = E reconstructed energy

near the geographic South Pole livetime was used. To analyse this = E ofs a ek a el e

e Instrumented volume between 1,450 m L dataset a unbinned likelihood 1o+ B b insignificant amount of events are

and 2’450, lk . . . methpd using the likelihood B IceCube preliminary 3 misidentified as signal and an

e Square kilometer cosmic ray air shower ”” function I a upwards kink can be seen in the

detector called IceTop at surface. Py 10-43 Ll Ll L e
e 86 strings with 5160 optical module in N 10? 103 10 10° limits in these cases.
otz 9 p \ il T =17 (7“%'[ ) 3 Mot _”‘B(w. 5 >) Moy [GeV] o The limits for the tau channels are
o Com' leted in 2011 “ H‘ ” W = i=l at a similar level as the results
R ¥ e e T T T TTTTTH from ANTARES [5] for the neutrino
was employed. The likelihood uses 10-39 M — IceCube.V — tt7 S channel and surpass them at
the angular distance of an event to 0 HAWC 4 year, V — 741 5 higher masses.

e Secluded dark matter [3] is a S the Sun g and the reconstructed H-- FERMLV ot 1 e The limits are within an order of
particle model for dark matter un et, P event energy E to distinguish 10-40 | e magnitude of those produced by
where the dark matter particle signal from background. Limits IceCube preliminary . the HAWC [6] and FERMI [7]
annihilates into a metastable . were set at a 90% confidence level B i
mediator particle mediator decays N v ] collaborations.

using the Feldman-Cousins
approach for confidence intervals
. Limits are then expressed in spin
dependent scattering Cross
sections assuming an equilibrium

e If direct decays into neutrinos
were considered the results would
surpass those of ANTARES.

e In a future analysis more data and
a different signal simulation

Mediator decays into pair of

standard model particles.

e For DM in the Sun the &
mediator can be long-lived DM ann.
enough to escape the solar

plasma before decay between annihilation and accounting  for  electroweak
e This yields an enhanced high q Aq - = . q

energy neutrino signal. Y accumulation of DM in the Sun [4]. - o L 3 corrections will be used.
e In other models signal is cut 10% 10° 10* 10°

due to absorption at 1 TeV Mppym [GeV]

e DM masses of 250 GeV to 75 TeV, mediator decay lengths from 0.01 to 10 solar radii and
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