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Motivation

Production of charginos in MSSM at the linear collider:

ete” — XX
—> determining the parameters 1, M5, tan 3

Choi, Guchait, Kalinowski and Zerwas, Phys.Lett.B479 (2000) 235
Choi, Djouadi, Guchait, Kalinowski, Song and Zerwas, Eur.Phys.J.C14 (2000) 535
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— Influence of lepton flavor violation (LFV) on e*e™ — X;

How does it arise?
How large could it be?
Hohenwarter-Sodek and Kernreiter, JHEP 06 (2007) 071
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Sheutrino mass matrix

Sneutrino mass matrix, in the basis (v, v, v;)

1
Mﬁz’aﬁ = M%,aﬁ + 5 my cos 203 dus
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Sneutrino mass matrix, in the basis (v, v, v;)
1
Mﬁz’aﬁ = M%,aﬁ + 5 my cos 203 dus
For example if M7 5 # 0 (M7 1, = M7 55 = 0)

costlis 0 sinfq3
RV = 0 10
— sin 913 0 cos (913

Sneutrino mass eigenstates:

~

V1 = cosbi3 v, +sin b3 -

U3 — —sin 03 v, + cos 13 v,
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Sheutrino mass matrix

Sneutrino mass matrix, in the basis (v, v, v;)

1
Miaﬁ = M%,aﬁ + 5 my cos 203 dus

For example if M7 5 # 0 (M7 1, = M7 55 = 0)

costlis 0 sinfq3
RV = 0 10
— sin 913 0 cos (913

Sneutrino mass eigenstates:

v1 = cos 013 V. + sin b3 v v3 = —sin 6043 Ve + cos B3 V-
—> v}, are superpositions of v., v, v,

—> (;. are superpositionsof ey, 1y, 71, €r, kR, TR
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Lepton flavor violation: LFV rare decays

— nonvanishing Yukawas for / = e, u, 7
LFV «— LFC

(D123 X" 275
14 Zl,...,6 X 000
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Lepton flavor violation: LFV rare decays

— nonvanishing Yukawas for / = e, u, 7
LFV +«— LFC

(D123 X" 275
14 Zl,...,6 X 0Lx
—> giverise to, e.qg. 1~ — ¢~ v at 1-loop level

Experiment: Unobserved = upper bounds on decay rates

BR(u~ — e 7) <1.2x 10711 M.L. Brooks etal. [MEGA Coll.], PRL 83, (1999) 1521
BR(t— — e ) < 1.1x 107  B. Aubert etal. [BABAR Coll.], PRL 96 (2006) 041801
BR(T~ — pu~7v) <4.5x 1078 K. Abe etal. [Belle Coll.], [arXiv:hep-ex0609049]

— Yukawas restricted by limits on LFV lepton decays
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Chargino production cross section

— Same Yukawas can contribute to SUSY processes already at
tree level

Consider chargino production at linear collider:
€ )A(/:_ 6+\/%a—'i_
Y, 4
|
e X; e_/\xj_

—> t—channel sneutrino contribution gets modified = without LFV
only v, contributes
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Consider chargino production at linear collider:
€ )A(/:_ 6+\/%a—'i_
Y, 4
|
e X; e_/\xj_

—> t—channel sneutrino contribution gets modified = without LFV
only v, contributes

i 2 __ 2 __ 2
Consider M7 1, = M} o3 =0and M} 13 # 0
2M} 13

_ A2
ML,33

— tan 2013 =

2
ML,ll
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LFV effectson o(e™

e — X1 X1)

1

0'1 \ [ I B TR [ R R B
-1 -0.5 0 0.5 1
cos 203
Light SUSY spectrum:

(a) o(ete” — X7 Xy) [pPb]
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1b) BR(7™ — e ) - 107

Mpy = 900 GeV
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m 4+ = 238 GeV, my, = 300 GeV, mgz, = 350 GeV, m.o = 119 GeV, m.g = 237 GeV,
1
m; = 309 GeV, m; = 358 GeV

MSSM parameters:
tan 8 = 5, Mo = 250 GeV, u = 1500 GeV

ME,ll = 700 GeV, ME’QQ — 800 GeV, ME’33 = 900 GeV, ME,i;éj =0, Aij =0
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LFV effectson o(efe™ — x{ x1)

(b) my, = 900 GeV
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107 BR(7~ — e7v) = (1.1,0.1,1072,107?)

oV (ete™ Hif%f) for 6O13=

JLFC(e"‘e_—ﬁZi%l—) for 0i13=
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Summary and conclusions

#® The influence of LFV parameters (cos 2613) on the cross
section o(e¢te™ — Y| \; ) can be severe = changes up
to a factor 4
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#® The influence of LFV parameters (cos 2613) on the cross
section o(e¢te™ — Y| \; ) can be severe = changes up
to a factor 4

#® Holds even if the limit on BR(7— — e~ ~) Is pushed down
to 1079 — 10710

# One should not forget about the effect of LFV!
Measurement of e.9. eTe™ — o0 — e 7+ X7 X|
Nomura, Phys.Rev.D64 (2001) 075001
— determining cos 26,3
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