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»ve(Vo)t e 2 v (V) te CCHINC
1. 6(vee)=0.9X10% (E /10 MeV) cm?

2. o(v€)=0.4X10% (E /10 MeV) cm?

rv . (V)te > v (v,)+e  NC
. o(v,.e)=0.15X10% (E,/10 MeV) cm?
2. 6(v,.£)=0.14X10% (E,/10 MeV) cm?
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{Fundamentals of Neutrino Physics and Astrophysics) Carlo Giunti
and Chung W. Kim
{Massive Neutrinos in Physics and Astrophysics) Rabindra N.
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Meutron capture
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IMB, Kaminokande, Super Kaminokande
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» {HCherenkov 't 7= A%
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e e ey IceTop

= / 81 Stations

O el S 324 optical sensors

IceCube Array
86 strings including §
5160 optical sensors

Amanda Il Array
(precursor to IceCub

DeepCore
8 strings-spacing opt
480 optical sensors

Eiffel Tower
W 324 m
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SUDBURY NEUTRINO OBSERVATORY [SNO)
ONTARIO, CANADA

PROTECTING ROCK |

Both electron neutrinos :
alone and all three types of
neutrinos together give sig-

2100 m

nals in the heavy water tank.

HEAVY
WATER

SNOLAB EE L % http://www.snolab.ca/facility/vr-tour
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» Palo Verde, Borexino, KamLAND, Chooz (Double
Chooz), RENO, XL, LI

» Vo+p > n+et RPEALFE

» AL GASE,  $R T BRI R
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Isotope Decay Rate [cpd/100 ton] 238y (0.57 £ 0.05)
x - 222Rn 1.72 + 0.06)
-C (346 £ 0.09) x 10° 210B; (4E 0+ 1.5 j:]’?:]?]
PKr (304 453+ 1‘551.:-: 210pg 5 >< IUE—LS X l‘-f}_F
(31.2 £ 1.7+ 4.7)") 2327 (0.13 +0.03)
40K < 0.42 (95% C.L.) 10+ Y5)
9 Ar ~0.4
Purification System Clean Room
N2 vent
pure N2
evaporator condenser
0.05 kfilter
scintiliator from -
G.CIS
scintillator from vacuum pump
detector
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Energetic charged
particle

Drift
electrons
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» T E R IT
1. BEAHH .
SH > 3He +e+ v,
Rt Eelf e
2. T B BHEARHT 5T

[Double beta decay]

K

Double beta decay Meutrinoless
which emits anti-neutrinos double beta decay
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Katrin Detector
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