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9(10 )GeVMM O> ( )MTiny ν masses [Fukugita, Yanagida ’86] 
νν

2(10 )GeVMM O<Very small Y k li ν [Akhmedov, Rubakov, Yukawa couplings Smirnov ’98]
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7(“Dark” sterile neutrino) 7
1N




1 0Fα ≈

(“Bright” and “Clear” sterile neutrinos)2 3 and N N
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[Akh d R b k S i ’98][Akhmedov, Rubakov, Smirnov ’98][TA, Shaposhnikov ’05]
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4 13[TA, Shaposhnikov ‘05] 13
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28
[Kuzmin, Rubakov, Shaposhnikov ‘85]
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[TA I hid i i ][TA, Ishida in preparation]
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1/2 1/2

PMNS    /NF U D Dν= Ω Φ
[Casas, Ibarra ’01]
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19[Akhmedov, Rubakov, Smirnov ’98]19
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 [TA, Shaposhnikov ’05]
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[TA, Shaposhnikov ’05]
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:  complex numberω
1ξ = ±
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Normal hierarchy 
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