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Experimental information |

Neutrino Physics:

at least 1 large mixing angle, most likely 2:
atmospheric neutrinos, SNO
at least one small mixing angle: CHOOZ

Rare Lepton decays:

BR(u — ev) < O(10711), BR(u — eee) < O(10712)
BR(T — lv) < O(107°%), BR(r — lll) < 0(107%)
BR(r — Ul') < O(107°) (I,I! = e, )

Rare Z—boson decays:
BR(Z —» et 7F) < 1.7-10°°
BR(Z — et 7F) < 107°
BR(Z —» p¥7F) <1.2.107°



Sources of LFV iIn the MSSM|

e Superpotential
W = YLLHES
Yig- can be chosen diagonal

e Soft SUSY breaking terms

— w2 ot M2 o Tt M2 T

+ [y (TiHY — D, HT ) T+ hic

= Lepton flavour violating couplings:



Point under study |

Snowmass Point SPS #1:

MO — 100 GeV, M1/2 = 250 GeV,

Ag = —100 GeV, tanB8 = 10

Spectrum (in GeV)

mpo = 114  m 40 = 395

m~_|_ = 193.6 m~_|_ — 376.2
X1 X2

m-~o = 194.6 m-o = 355.1

X2 X3
mg, = 146.9 mz, = 214.7

m;l — 138.6 m;z — 217.7
m{ = 407 mg — 530
1 1

m~o = 103.1
X1

m-~o = 376.0
X4

mg, = 1994

m,;T — 198.5
mg, = 600

Add lepton flavour violating terms:

Acijr Mrp 5, Mg ;; (i 7 7)



Parameter Rangesl

M3 15 [103 [GeV?]

7.5 .5 -2.5 0 2.5 5 7.5
M2 ., [103 GeV?]

6

M7 55 [10° [GeV?]
M3 1, ~ 19300 GeV?, Mj 35 ~ 18700 GeV?
M7, ~ 40900 GeV?, M7 ;5 ~ 40600 GeV?



Possible Signalsl

o eTe™ = eFrT25ny; eTe™ — ptrF2xY nv
n=0,2,4...
Contributing processes:
— 77— — ~0 =0
ete” — L lj, ete  — X2 3X1

o cTe — eiT:FQX(B nv k jets, n,k=0,2,4...
Contributing processes:
ete™ S T ete = v Ur; ete™ — @Q’;f;

t g J

ete” — 328,3329,2

signal (electron,positron polarization)

/s =500 GeV | (0,0) (-0.8,0.6) (0.8,-0.6)

eutBr 149 208 231

et T Br 178 220 248

pErTHEr 61 127 115
eTuT2jHEr | 0.13 0.01 0.38
etrT2jBr | 0.51 0.04 1.46
pErT25 By 0.5 0.04 1.43
eTuT4;8 | 0.02 0 0.05
etrF4jHr | 0.07 0 0.21
ptr¥4jBEr | 0.07 0 0.20




SM + SUSY Background'

rt+— production

WtTW— 4+ n jets production, including off—
shell W
ete- - WTtTw— = e"',u_ET

HTH~ 4+ n jets production, including off—
shell H

gj;zj— production
ete™ = )ZEI_)ZI — e+u_i77;17;-‘ — €+M_ET

wt, Ht, ¥ in SUSY cascade decays

Ve — e_)'Zil_ — eu‘l'yu)'z(l)



Lepton Flavour Violating Decays|
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Neutralino Decaysl
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The signal eTe™ — eXrTEp
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The signal ete™ — [T By
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Large signals and small [ — l’yl
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Summary |

We have performed a study of lepton number
violating decays of SUSY particles.

e Several non-diagonal parameters can be
relatively large at the same time

e Large lepton number violating signal at
future colliders

e Require most likely high luminosity ete~
colliders to measure the branching ratios
precisely. They are important to get in-
formation on the SUSY flavour structure.



