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Atomic/molecular energy scale ~ eV or less
close to the neutrino mass scale

Rate ~ aG%E® ~ 1/(10%s)
enhancement by
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Yoshimura et al. (2008)
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Confirmed by PSR experiments 10'°
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Macrocoherent amplification of RENP
e) = |g) +v + Vv

Macrocoherent amplification of QED processes
e) = |g) +7% + 7172 McQ3

Y Y Y
Ex. Xe N '“”P:; 5

‘€> 6s 6p 65

3
20 n |4 773(75)
F(McQS) ~ 10°Y Hz ( ) 5703
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serious BG though reducible
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Y4
Ny n o
E, ~ sin ( Wx) COS (—ZW y) ilkz—wt) /
a

Dispersion: w” = k* + w?

Cutoff freq. (Mass): w? = M* =7~ (

The lowest mode: TE; ¢ M = 7/a

Minoru TANAKA 5

o
*
o
o




Threshold
McQn w <e.,/2 —n(n—2)M?/2e,,
RENP w < €cg/2 — [(m; +m;)* — M?]/2¢.,
(n—1)M >m; +m,

McQ3

M > (m; +m;)/2 > mg (the smallest neutrino mass)

M="~06meV (mm)

a a
Ex. Xe €., =8.3153 eV mp=1meV, a =10 pym

Wimax (McQ3) = 4.1570 eV
Wmax (RENP) = 4.1579 eV

Photonic crystals may be realistic.
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Band structure of photonic crystal
Slab layers = 1D photonic crystal

periodicity » band

n1 = 4.6, ng = 1.6, as/a; = 2
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Winn et al., Opt. Lett. 23, 1573 (1998)
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Slab Waveglﬂde Yeh,Yariv, Hong, J. Opt. Soc.Am. 67,423 (1977)

similar dispersion relations
as metal waveguides
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Yeh,Yariv, Marom, |. Opt.Soc.Am. 68, | 196 (1977)

n1:46 n2:16 ag/a1:2

Similar band structure
as the slab

More localized modes
HE (TE-like)
EH (TM-like)
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¥k RENP spectra are sensitive to unknown
neutrino parameters.
Absolute mass, Dirac or Majorana,

NH or IH, CP

¥ Macrocoherent rate amplification is essential.
Demonstrated by a QED process, PSR.

X Background-free RENP

Waveguide, photonic crystals

A new frontier of neutrino physics
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