Neutrinoless Double Beta Decay

o 2vB3[

e Standard Model process

® Emits two neutrinos which carry away energy

o Ovpp

® Violates lepton number

® Signal at the Q-value of the decay with width of of
e (Candidate isotopes: “3Ca, "°Ge, ’Se, *°Zr, 1Mo, 1°Cd,

128Te 130Te 136Xe ISONd
9 d d

0B

0<

— X +2e +2/

-

ovgp
/. e

— 5.0

(A, Z+1)

...... '
g for blddeg ..........
‘ A,z Bp decay to

excited states (A, Z+2)

dis-excitation ys

\ 4

\ IX— X+ 2e‘/

0] 500 1000 1500 2000 2500 3000

Summed Electron Kinetic Energy (keV)

Tuesday, December 15, 15



Primary Backgrounds for Ovfp
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Natural Radioactivity
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o (2C+u—1C), (2C+u—"1C), Spallation on
Xe, ...

® 1 produced in many of these reactions

® n lifetime in LS 15 206 us

e Ability to tag double or triple coincidence
results 1n high efficiency removal of these

backgrounds
Production
Q-Value  Lifetime Rate
cnts/day/kton
10C 3.65 2°7.8s 21
HC 1.98 20.4m 1110
l1Be 11.5 19.9s 1.4

(136Xe) ? ? negligible?
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A Background Free Experiment

214RB1

10C

212R1

llBe

Events in
2-3 MeV

346

26061

140

S year 1 kton experiment

Requirement for 0.1 events (roughly)

Need to be able to tag second decays separated by >19 ns

Tag all neutrons, reject 10% of events with no neutron

All numbers are approximate...
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