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m» < ~0.1 eV/c2, YImv32-mv12| = 0.05 (eV/c?)

& me =511,000 eV/c?, Eame~2eV, Exg~0.026eV
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Minkowski 1979, Gell-Mann/Ramond/Slansky 1979, Mohapatra/Senjanovic 1979, Yanagida 1980
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The GUT seesaw .

@ some theoretical arguments

@ NO new scale Asaka/Shaposhnikov
@ classical scale invariance knozerro,. . .

@ allows for leptogenesis
The GeV seesaw

The electroweak / TeV seesaw

Pros:
@ theoretically well-motivatedin GUTs, e.g. SO(10) Fros: |
@ some theoretical arguments
@ “naturally” explains small neutrino masses o el SE s
@ “naturally” leads to leptogenesis rukugita/vanagida . The keV seesaw
ros.

@ can in principle explain neutrino masses

@ can be Dark Matter (cold, warm, non-thermal. . .)

@ indirect experimental access to very high scales
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Cons:
] _ ] @ can be tested
@ new states experimentally inaccessible o KATRIN type experiments

@ astrophysics / cosmology

dI/dE (a.u.)

courtesy S. Martens

@ adds to hierarchy problem

Cons:
@ very tiny Yukawa couplings y, cancellations
@ a state can only either be DM or contribute to neutrino mass

@ simplest scenario (Dodelson/Widrow) disfavoured by data
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Unified
Theories

—> Jevatron
e e
102 10* 106 108 10'© 10'2 10'4 10'¢ [0'8
experimental reach [GeV]

(with significant simplifying assumptions)

courtesy Zoltan Ligeti

5
149816 H A EH



FEg — —)SU(5)

— a GUT
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2. INTTOERE
1987%F  BFE=-1— Y/ D#HEH : Kamiokande
. 1998%F : Za—hKU /KRS (BE) ORR  Super-Kamiokande
. 2000F : ¥ Za—KU/DOEEZEEA :
. 2002%F : KF=a2— KV ./ XREDHER : Super-Kamiokande, SNO
2002~20044%F : —a2— VU /IRENDHERE. BEAIE
. REFRIEF—1—KY/EE  K2K
. RHIREFFR=—21—M"Y/%EE  KamLAND
. RRZa—hMU/ICEBBERBHE : Super-Kamiokande
. 2005%F ik =—a2— Y/ OYELHEl: KamLAND
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