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Motivation A“(IT

a Neutrinos seem to have mass
a Oscillations:
w Am3, =7.58 x 1075 eV?
» Amj; =235 x 107 3eV?
m large mixing angles

& Re,
a Unknown: Absolute neutrino mass scale — KATRIN 41%
2

m possible upper limit: 0.2 eV, discovery: 0.35 eV
Compare CKM and PMNS mixing matrix:
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Neutrino masses and 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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Neutrino masses and seesaw AT
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Standard Model + righthanded Neutrinos = Seesaw Type |

_ 1 —
_Acu,mass =V MpVR += VZmRVR + h. c.
—_—— 2 ——

Dirac mass Majorana mass

Neutrino mass matrix:
0 mp
My — < T .
mp  MmMp
What about mg?

m righthanded neutrinos are SM singlets — no constraint for mass

m seesaw @\Q: m, = —mDmﬁlmD ~ 0(0.1 eV)

m assumption: Dirac mass of order EW scale (O(10...100 GeV)):
mg ~ O(10131% GeV)
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The IYISSM with righthanded AT
neutrinos

Superpotential of the YMSSM

1
W = My - Huy — Y¢'Ha - LLER + Y, Huy - Li Ng + 5 mig Nig N,

with Ly = (¢,0;) € SU(2), and Eg = (ef, &5), Ng = (5, 7}).
Soft-breaking terms

Vsoft :(ME)UZI*ZJ + (M%)Uéfl?éé* + ( \/l )UI//?Z;’T;C*
_ [(B Vol + AVHy  Thed — AMH, . DLk h.c.] :
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radiative flavour violation in the lepton
P AT
sector S i

0
s AURULT

W,

PMNS matrix renormalization

g v
/E’y PLUF,M,\IS—H\/§ YPL(1+ AU+ AUY),

flavour changing self energies and sensitivity to neutrino mass

my, Y g
Am?

v

AUY ~
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Numerical results

T

Karlsruhe Institute of Technology

Flavour violation only in the neutrino A-Terms! M2 = mol
trilinear flavour changing coupling Au’ Ml = %M2 = mg
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Numerical results
Flavour violation only in the neutrino A-Terms!

compare neutrino spectra
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Conclusion AT

Karlsruhe Institute of Technology

m supersymmetric seesaw incorporates additional flavour structures

seesaw-like structure in sneutrino squared mass matrix
sensitive to the degree of degeneracy of neutrino mass spectrum
sensitive to scale of righthanded neutrinos

possibly radiative generation of neutrino mixing

no severe enhancement of LFV obervables
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effects on sneutrino mass matrix AT

m charged slepton mass matrix as in the MSSM

m sneutrino mass matrix in the MSSM: simple

M

RN

_ ( M%+M§T35Lcos2ﬁ]1 1 >
1 0

a Majorana mass term V,ngl/R inflates sneutrino mass matrix:
additional terms ~ Drig, ViR

‘\/12 \/12 M2LR* Mé_R
T\/l2RL K/IQRL MzRR* M2RR
YYER*L  YYVER*LY R* R* *R

M2 =

12 x 12-Matrix
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effects on sneutrino mass matrix ﬂ(“’

m charged slepton mass matrix as in the MSSM

m sneutrino mass matrix in the MSSM: simple

M2 — /\/l% + M2 T3, cos2p81 1

v 1 0

m Majorana mass term y;mRuR inflates sneutrino mass matrix:
additional terms ~ DriR, Vpig

MQ
M — N LR
< (Mig)" Mig )

N

12 x 12-Matrix
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full sneutrino squared mass matrix in
a AT
the vMSSM

M% — E M%L ; M%R
2\ (Mzg)' Mg

M2, — ( M%+%M§cos2ﬁl+myml 0 )
LL — )

0 (\)°
v (e wesim )
—p* cot fmy, — oA, smymp,
= (O e
—2B M5 +mym,, + QmRmTQ
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effective sneutrino mass matrix ﬂ(“'

2 2 *

Ma;—o (Ma; ) 2 -2

M%:( AL=0 AL2*>+(’)M my<) ,
¢ m2AL:2 (m2AL:O) ( SUSYTIR )

-1
m3,_o = MSSM + mEmVDJr —mPmg (m%, + ./\/l%) mzm?,
-1
mi o = Xom (% + M3) " mem)7 + ()"
1 -1 1
—2mP*mg [m% +(M3)T| B (mk+ M3) mgmP’,

X,mP = u* cot Bm,?* — A,

by —
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