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Super-Kamiokande Detector

* 50 kton pure water Cherenkov detector inside
the Kamioka mine in Gifu, Japan.
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Divided into two volumes:

* Inner detector (ID): 11 126 x 20 inch PMTs,

- 22.5 kton fiducial volume

» Outer detector (OD): 1 885 x 8 inch PMTs, 2m

39.3m thick cylindrical shell around 1D
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Super-Kamiokande: Publications in 2017

TR28FEHLFRFIARKRETHRREH
Phys. Rev. D 96, 012003 (2017)
Search for nucleon decay into charged antilepton plus meson in 0.316 megaton -

years exposure of the Super-Kamiokande water Cherenkov detector

Phys. Rev. D 95, 012004 (2017)
Search for proton decay via p—>e+mn0 and p>u+m0 in 0.31 megaton-years exposure of
the Super-Kamiokande water Cherenkov detector,

heH

arXiv:1711.09436
A Measurement of the Tau Neutrino Cross Section in Atmospheric Neutrino Oscillations with

Super-Kamiokande

arXiv:1711.05278
Search for Boosted Dark Matter Interacting With Electrons in Super-Kamiokande

arXiv:1710.09126
Atmospheric neutrino oscillation analysis with external constraints in Super-Kamiokande I-1V
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sin“B,5+ 0, Super Kamiokande (onIy) New!
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Atmospheric Mixing + 0_,: Super-Kamiokande

Muon Samples Electron Samples
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Contribution to Ay?
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Atmospheric Mixing + 0_,: Super-Kamiokande+T2K Model

Muon Samples (beam+atm)
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Fit Lower 90% C.L. Best Fit Upper 90% C.L.
SK 6,3 Constrained 0.194 0.070 0.033
SK+T2K 6,3 Constrained 0.085 0.074 0.055
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Evidence for v_Appearance at Super-K Simultaneous fit of
oL = O no v systematic errors
’ T
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Best fit o = 1.47  0.32 (tot.)

This corresponds to a significance of 4.60 for rejecting the no-tau hypothesis
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Flux-Averaged v_Cross Section Measurement
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® The flux-averaged theoretical cross-section is
calculated to be 0.64 x 10-¢ cm? between 3.5
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Annihil.tion inthe G.l.ct_ic C.nt..r

Annihilation in the Sun
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Earth WIMP search Solar WIMP search Galactic WIMP erch
diffuse search point-like search diffuse search

1 1 I

-

SubGeV e-like Odcy e | .| SubGeV e-like Odcy e — SubGeV e-like Odcy e

Ll

%
}

1

A A

‘r! A -1=---_.--l - o r- -y

-1 -05 0 0.5 1

-

- SubGeV [i-like Tdcy e

ST T T

—

SubGeV -like 1dcy e

el

-

]lllllllllll ll]lll

-
L BN SIS .

n PR
-1 -05 0

Annihilation in the Sun




ER AL

ST A HBT DWIMPH K -

90% CL UPPER LIMIT

20
10 Elllll 1 I llllll] 1 1 Illllll Ll 1 Illllll 1 Ll lllllll 1 g
10%' & =
Im — -
0% E E
O, = =
A o .
> - _
v 0P L —e— Observed upper limit 90% C.L. _|
E e Sensitivity 90% C.L. =
- = 1o sens. uncertainty ]
B = 2 sens. uncertainty 7
24| —
107 NFW =
ol Ll L vl L vl Ll L

1 10 10? 10° 10*

M, [GeV/c?]

90% CL UPPER LIMIT (NFW)

1047 T T T T T T TIT T T T TTTT T T T TTTTT] T T 7177
ssas jceCube-86 (GC)
arXiv:1705.08103 [hep-ex]
=@= Super-K bb 3
== Super-K W'W° S o1
wid= Super-K u*u -" bb IC
wiw Super-K v¥

10-18

.
»

10-19

]
—
S
S
T T T T T T TR

—_
o
N
llllm|'| ||nml| llllm|| TTIT

...............................................................................................................................................................................

1 llllllll 1 Illlllll | llllllll 1 llllllll 11 111l

10" 1 10 102 10° 10*
M, [GeV/c?]

n KR=a1—kM)/BGEINFEST—R2DEENLL

n KB =

BTIE, £o&%

s L L il BR

17



1073

107%

—
|

@

oo

1073

—
(@]
&

107%2

WIMP-nucleon Sl Cross section [cm?]
=
5

—

(=]
A
w

-

o
IS
>

New!

—— SK I-1V, bb DAMA/LIBRA (2008)
— SK -IV, T — — ANTARES, 2007-2012, bb
— — ANTARES, 2007-2012, t*1’

I IIIHIII | IIIHIII I IIIIIH| | IIIIHI| I IIIIIII| I IIIHII| I IIIIIII| T TTTIT

IIIIII| IIIIIII| IIIIIII|

-------- IceCube, 2011-2012, t*t/W*W’

ZENITH
(perpendicular to
Earth's surface)

INCOMING

Crista@glems COSMIC RAYS

10 10° 10°
M, [GeV/c?]

10*

B KR[=a1—HM)/BGE OO FEAT—3FDEEHLEL
n [ EESFEETIE, o2& LULEIFR

\O

18



bZF BR1%E : vK+

vV - ¥ K+ momentum is 340 MeV/c
. ¥ Below Cherenkov threshold (749 MeV/c)
¥ However, K+ experiences no nuclear interactions and escapes
\ W Strategy: search for evidence of isolated K+ via its decays

K+ W Cannot reconstruct the original proton mass
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236 MeV/c 205 MeV/c

¥

Search Methods
®1) Nuclear deexitation v, p, and decay e+ Eearctj Method
¥2) Monochromatic p from K+ decay 3) n" and two y from n° decay
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