
SLEPTON MASSES AND SEESAW SCALES

A.Freitas, W.Porod, P.M.Zerwas

XX Target : Precision ILC/LHC experiments : Reconstruction of fundamental theory

near Planck scale

ν masses in seesaw : ... high intermediate scales

XX Scenario : seesaw scales ∼ MνR couple in evolution of scalar masses

prop Yukawa coupling :

– deactivated in generation 1 and 2 : regularities

universality

– activated in generation 3 : determining MR3

XX ⇐ worked out for L/R extended mSUGRA in SPS1a′

X 1



X 2

SLEPTON MASSES IN SPS1a′

XX – Charged sleptons : scanning thresholds in e±e−

δmẽR/L
= 50/180 MeV

XX – Sneutrinos : decay channel 100% ν̃ → νχ̃0
1 invisible

Sparticle Mass m [GeV] Width Γ [GeV] Decay modes

ν̃l = ν̃e/ν̃µ 169.6 0.09 ν̃l → νl χ̃0
1 100%

ν̃τ 167.8 0.15 ν̃τ → ντ χ̃0
1 100%

τ̃1 105.7 0.0037 τ̃1 → τ χ̃0
1 100%

χ̃0
1 100.8 — —

χ̃±

1
180.5 0.074 χ̃+

1
→ τ̃+

1
ντ 53%

→ ν̃e e+ 13%

→ ν̃µ µ+ 13%

→ ν̃τ τ+ 19%
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SLEPTON MASSES IN SPS1a′

X – Charged sleptons : scanning thresholds in e±e−

δmẽL/R
= 50/180 MeV

X – Sneutrinos : decay channel 100% ν̃ → νχ̃0
1 invisible

XX χ̃−

1 → ν̃``
−

XX Production channel : e+e− → χ̃+

1 χ̃−

1 → ν̃µν̃eµ
+e− → µ+e−E/

→ ν̃µν̃τµ+τ− → µ+τ−E/

mν̃` = m
χ̃
±

1

p

1 − 2(Emax + Emin)/
√

s

XX Angle/energy cuts reduce SM/SUSY backgrounds : e+e−
→ W+W−

→ µ+τ−E/ etc

e+e−
→ τ̃+τ̃−

→ τ+τ−E/ → µ+τ−E/ etc
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RESULTS

XXX 1: µe PAIRING 2: µτ [ρ] PAIRING
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XXXX mν̃µ = 169.6 ± 0.4 GeV mν̃τ = 167.8+0.9
−0.8 GeV
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SEESAW SCALE

XX min SO(10) model : universal scalar masses m16 at GUT scale

Yukawa cplgs ∼ fermion mass matrices : up ∼ ν ∼ νR

seesaw mechanism : MRj = m2
uj

/mνj

XX ⇒ standard RG evolution for slepton generation 1 and 2

RG for gen. 3 : [νLH̃] loop : ∆τ

RG for gen. 3 : [νRH̃] loop : ∆ντ

⇒ break above MνR



XX mass differences: m2
τ̃R

− m2
ẽR

= −2∆τ + m2
τ 6

m2
τ̃L

− m2
ẽL

= −∆τ − ∆ντ + m2
τ

m2
ν̃τL

− m2
ν̃eL

= −∆τ − ∆ντ

Xl sum rule: ∆ντ [MR3
] = 1

2
[(3m2

ν̃eL
− m2

ẽL
− m2

ẽR
) − (3m2

ν̃τL
− m2

τ̃1
− m2

τ̃2
) − 2m2

τ ]

XX evolution: ∆ντ [MR3
] ' Y 2

ν
16π2

`

3m2
16 + A2

0

´

log
M2

GUT

M2
R3

XX seesaw: Y 2
ν = mν3

MR3
/(v sin β)2

Solution for SPS1a′:

MR3
= 3.7 to 6.9 · 1014 GeV

vs id = 6 · 1014 GeV
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