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Why not?

a Oscillations:
» Amd; = 754732 x 10-5eV?
o Amg; =2.45%3% « 10-3eV?
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m possible upper limit: 0.2 eV, discovery: 0.35 eV
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Quasi-Degeneration
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Quark and Neutrino Mixing ﬂ("-
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m small mixing angles m large mixing angles

m close to unit matrix m no hierarchy

m get mixings from loops? m get mixings from symmetries?
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a small mixing angles m large mixing angles
m no hierarchy

m get mixings from symmetries?

a close to unit matrix
m get mixings from loops?

different or similar?

Let's see. ..
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a small mixing angles m large mixing angles
a close to unit matrix m no hierarchy

m get mixings from loops! - get-mixings-from-symmetries?

different or similar?

Let's see. ..
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Radiative Flavour Violation AT

eeeeeeeeeeeeeeeeee f Technology.

Theories with Additional Sources of Flavour Violation
m e.g. non-minimal flavour violating MSSM

m arbitrary flavour structure in the soft breaking terms?
2 2 A2 Aq2 g2 d
MQ,M;,,MH,MZ,Mé, AY A A®

m additional flavour mixing in fermion—sfermion—gaugino interaction

m especially non-CKM-like: e.g. quark—squark—gluino and
lepton—slepton—neutralino

g
g ar [Crivellin, Nierste 2009]
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uuuuuuuuuuuuuuuuuu f Technology.

Theories with Additional Sources of Flavour Violation
m e.g. non-minimal flavour violating MSSM

m arbitrary flavour structure in the soft breaking terms?
2 2 A2 Aq2 g2 d
MQ,M;,,MEI,MZ,Mé, AY A A®

m additional flavour mixing in fermion—sfermion—gaugino interaction

m especially non-CKM-like: e.g. quark—squark—gluino and
lepton—slepton—neutralino

Xk
v v, Do the same for sleptons
and sneutrinos!
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Neutrino Corrections AT
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[Denner & Sack 1990]

mixing matrix renormalization

"i’)’”PLUI];MNS — i%’YMPL <U(0)T + AUSUOT 4 AUVU(O)T) ,

V2
sensitivity to neutrino mass

My, 2 f

2
Amg

AU ~
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enhanced corrections ﬂ(“'

enhancement by degeneracy of neutrino mass spectrum

my, zfi my.my,

AUf ~ =28~ =0 <55 10% for m(Y) ~ 0.35 eV and f,i = 1,2
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How To? AT
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The MSSM with righthanded neutrinos

Superpotential of the yMSSM
1
W = Mg - Hy — Yg*Ha - LLER + Y, Hy - Ly Ng + 5 mig Ng N,
with L = (£1,0;) € SU(2), and Eg = (ef, &%), Nr = (5, 75).

Soft-breaking terms

Vaort =(MP)VLI"L] + (M) &r&" + (M) 7R’

. [(B,,)“ﬂ;?*ﬁf; FASH Dled — AV, T 4 h.c.] .

Wolfgang Gregor Hollik — 42nd ITEP Winter School Feb 14, 2014 8/11



Interlude: Seesaw AT

eeeeeeeeeeeeeeeeee f Technology.

Standard Model + righthanded Neutrinos = Seesaw Type |

) 1
_['u,mass = VI MpVR += V[ MRVR + h. c.
—_— 2 ——

Dirac mass Majorana mass
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eeeeeeeeeeeeeeeeee f Technology.

Standard Model + righthanded Neutrinos = Seesaw Type |

_ 1 —
—Lymass = Vumpvr += vimrvr + h.c.
N e’ 2 N——

Dirac mass Majorana mass

0 mp
MI/ - < T
mp Mgp
[Minkowski 1977]

What about mg?
m vg SM singlet — no constraint for mass

. %\S m, = —mpmztmp ~ 0(0.1 eV)

w assumption: Dirac mass of order EW scale (O(10...100 GeV)):
mg ~ O(1013+1% GeV)
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Some results A“(IT

AUY = AU (M3, M3, A,)

Assumptions:
. /\/l2 = /\/12 = /\/l2 =m?

s m? =035 eV (possible i # -discovery)

1

soft

= only source of FV: A with i # j

= AU} o Al
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Some results

m non-decoupling effect

Karlsruhe Institute of Technology
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Some results AT

Karlsruhe Institute of Technology

m basically no dependence on ml(,o) for “heavy” neutrinos

m basically no dependence on gaugino mass parameters My, M»
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Some results AT
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w safe: contributions to BR({; — ¢;7) negligible

107 10727
10-26 10-28F [P
10727

PR —~10-29

2 1028 2 10

< 10-29 = 1030

10730 T ;

KON 1031
10 - I

Q 103 8 o2 BR(r = pyy—— 7
10733 103 f BR(1 — ey)----- 1
1075’1 BR(# — (3"/’) ..........
10—35 L L L L 10—3-’] L L L

0 1000 2000 3000 4000 5000 0 500 1000 1500 2000
Msoft|GeV] AY;[GeV]

Wolfgang Gregor Hollik — 42nd ITEP Winter School Feb 14, 2014 10/11



Conclusion ﬂ(“-

ftute of Technology

mixing matrix corrections enhanced for quasi-degenerate neutrinos
general for generic ZZ-

non-decoupling effect in ¥MSSM and general SUSY theories

new flavour structure in sneutrino sector: no large BR({; — (i)
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Conclusion AT

Karlsruhe Institute of Technology.

m mixing matrix corrections enhanced for quasi-degenerate neutrinos
= general for generic 2.7

m non-decoupling effect in YMSSM and general SUSY theories

w new flavour structure in sneutrino sector: no large BR({; — ;)
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