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Introduction -Neutrino Mass- l Pas

Neutrino masses are extremely smaller than other fermion masses.
(" neutrino < 1eV electron = 0.5MeV tau =1.8GeV top = 172 GeV A

e e

1 MeV "~" 1kg

— neutrino-specific mechanism to generate their masses ?

v
8 e, = s % = y, ~107'2 for m, ~0.1eV
“Unnatural”

Neutrino-specific mass term

1
@ Majorana : EmV(VL)C vy

Qem: 04+ 0 = 0 Allowed only for neutrinos

\ L#: 1 + 1 = 2 Leptonnumber violation )
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Majorana mass & L#V processes \
/® Majorana neutrino —> L#V process

(tiny mass) (tiny rate)

e.g., Neutrinoless double beta decay

4

|Since neutrinos are very light, the process is very rare |
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Black box :

No 771,

particles

mg

\lAIthough neutrinos are very light, the process is NOT very rarel/
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Two-Loop Neutrino Mass l

Zee-Babu Model A. zee, NPB264, 99 (1986)
K.S. Babu, PLB203, 132 (1988)

~

colored version

(vp)° vy,

\ two colored loops /




The Model -colored zee-Babu Model - l
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Briefly mentioned in ‘K.S. Babu and C.N. Leung, NPB619, 667 (2001)’

a sU@)e | su@L| vy | Ba | ra )

Scalar Leptoquark SLQ 3 1 -1/3 1 1/3 | 1
Scalar Diquark  Spg 6 -2/3 12/3| O

\_ | y,

soft L#V term (no B#V)
1 (S)" (St)” Sha

Two-loop neutrino mass
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L#V Process at the LHC l

pp — £~ '~ jj without missing J
U;r,

[ )
d Y

" SLQ i N

SDQ e

N _—
dr S1Q YL,

AN

No missing energy —=> No missing L# (v,7,DM, etc.)
—> Definite total L# of final states

\ Evidence for L#V /
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pp — £~ '~ jj without missing
Ui
4 .
d Y,
" SLQ i N
SDQ e
N _—
dr S1Q YL,
AN

L#V  => No SM process in principle
Hard /; (~ TeV) => No mimic eventin SM

\ Clear evidence for L#V /




@ LHC

@ ILC

e e option
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ee->4 @ILC? l
/ Example 1 (LQ + DQ) \

Problems: Light DQ and LQ ?

Couples dominantly with 3rd generation quarks?

k Too small neutrino mass? (subleading contributioy
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ee->4 @ILC? l
/ Example 2 (SU(2) triplet) \
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Summary l

AN
_ L#V process at the LHC




