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Introduction : Why  e- e- ?

• 電子・電子特有の物理があり、電子・陽電子実

験と相補的な情報が得られる。

• （Higgsも作れる。）

• 加速器の変更は、ほとんどいらない。

• （電子源は安くて簡単.）

• 測定器/final focusの変更は、必要ない。



An e- e- option in ILC
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Final  focus  system (crossing angle)  is  the same  as the  e+e- collider

Detector  can  be  common  to  the  e+e- collider

An e- e- option in ILC
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Acceleration  Phase  Change

Magnet  Polarity  Change

An e- e- option in ILC
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e-e-

Physics  in ILC



●Majorana Fermion  Productions

Majorana Neutrino  Search s-electon Search

e-e- Physics

Majorana Particle



e-e- Physics

X- -

l-

e-

Doubly charged particle

e-

l-



e-e- Physics
Gauge boson couplings



e-e- Physics
Higgs  Production  in  e-e- collider



e-e- Physics :
Majorana νSearch



Majorana Neutrino Search



Majorana Neutrino Search
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Majorana Neutrino Search



Majorana Neutrino Search



Majorana Neutrino Search

Signal:
μ- μ- pair+missing
B.G. : νeνew-w-



Majorana Neutrino Search

√s=300GeV



W-W- Scattering

#Diagrams : 286

Back Ground



√s  (GeV)

Cross  Section  (pb)
Un-polarized beam

W-W- Scattering

σ=0.1 fb @√s=300GeV



Majorana Neutrino Search

Signal:
μ- μ- pair+missing
B.G. : νeνew-w-



Majorana Neutrino Search



Majorana Neutrino Search



Majorana Neutrino Search









s-electron Search/Study

e- e±→ e1,2
- e1,2

±



s-electron Search/Study

√s  (GeV) ms (GeV)

Cross  Section  (pb)
Un-polarized beam

ms = 100 GeV √s = 300 GeV

mχ1 =145.46  GeV
mχ2 =  294.09  GeV

mχ3 =    605.15  GeV
mχ4 =    611.65  GeV



s-electron Search/Study

Small  Mixing
eL
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Beam Polarization
e- : 80%       e+ : 30%

eL

eL e1

e1



s-electron Search/Study

Small  Mixing
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s-electron Search/Study

Small  Mixing
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e-e- Physics :
Higgs  Production



BSM  Signal Search   in  Higgs  couplings

Cross  sections  in  SM



BSM  Signal Search   in  Higgs  couplings

Cross  sections  in  SM

Full O(α) ELWK corrected
By GRACE



Summary



Summary

e-e- physics in ILC

● Majorana fermion  search

– Majorana neutrino

– s-electron  (beam pol.)

 X- - Search

 Higgs  Physics

●An e- e- option  of ILC   is   interesting !!


