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|_epton Favour Violation

» Neutrino masses imply charged Lepton Flavour Violation, but at what rate?

» Considering only SM including m,, LFV rates are too tiny to be measured...

» An observation of cLFV would be a clear indication for new Physics!
» There are many models which try to address unresolved SM puzzles that
foresee LFV processes at measurable level.

» A large number of channels to be investigated!




A wide and complementary zoology...

Process Limit
ut— ety 3.1 x 1013
ut—ete et 1.0 x 10712
u~Ti— e Ca* 8.9 x 10711
u~Pb— e~ Pb 4.6 x 1071
u~Au— e"Au 7 x 10713
T —e 33x10°8
T = U 42 %1078
T~ —eete” 2.7 x 1078
T u utu 2.1x1078
T > uete” 1.8 x 1078
T u ute 2.7 x 1078
T e ute” 1.5x 1078
T > u ety 1.7 x 1078
BO — u*eT 1.0 x 107°
BY — uFeT 5.4x107°
BY— K*0ute~ 5.7 x1077
B — K*0u—et 6.8 x 1077
BY — ¢uteT 1.6 x 1078
Bt — Ktute™ 6.4 x 1077
Bt — Ktu~e" 7.0 x 10~°
BO— tEuT 1.5 x107°
BY — tu¥ 42 x107°
B0 — 1% 1.6 x 1072
BY — K*0tty~ 1.0 x 1072
B — K0yt 82x107°
DY — u*eT 1.3x 1078
Dt — ntute 2.2 x 1077
Dt — ntu~et 2.1 x 1077
DT — Ktute™ 1.0 x 1077
DT — Ktute™ 7.5 x 1078
K) — p*reT 4.7 x 10712
KY — etetuTut 412 x 1071
K? — nOu*e 7.56 x 10711
K9 — nOn0u*e™ 1.64 x 10710
Kt — u vete™ 8.1x 10711
Z— etuT 7.5 % 1077
Z— ettt 5.0 x 107
Z— utrT 6.5 x 1076
H— etuT 6.2 x 107°
H— ettT 2.0x 1073
H— p*t¥ 1.5 x 1073

U, T decays

Hadron decays

Heavy bosons

90% CL limit

history of y, T — | transition

L
3 -
o r > eee
-2
10° F ® T uuu
"
o
107 k rey
-1
: L f.. @ ' ® T uy
i o " o
10° S _ ‘e
< e . ¢
)
8 E ... a LN =) ‘
107° ¥ 0
E -:
4 o
10 f ¢ o
1077 F *nm {
: a
n o
-12
1012 F " * o
P (o)
1014 F mut_etee!
i ® E
4 Hoo ey
1016 N e i @
"N — e N normalized to u~ lifetime
3
10~]8 .................................................
1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040
Year
o £ N IP° 1s° IV [ Ihh Ah
] -5
I__ ---------------- . ---------------------------------------------------------------------------------------------------------------------------------- __l
8 10 = i . EEEgam ol - u o =
— ] ju—
© — m N o o I o —
e . " [ -
— 0 CIL B . [ 1 -
E 10—65_....I .................... R L R T PR _E
1 — f—
- — u v v v —_
(@] [ v v v v v v —
w [ Y vy v v v v v v v v ]
n 7l A..... DA A L 2 N | /A S B |
L 10 — A A A —
= — vy A X A v vV v =
- — X A R v v A A = A A A A a N =
— [ v A A Y A A v A A X Y Yv v A A A A A A a A —]
- — A A A A X A X N A 4 A —
3 10—8__A .......................................................................................................... —
Q — =
: l— —
] — o —]
- — —
. ° ® o
] P A e ... L N S S SRS S SO L
O 107°E i ® . ® . oo * N o' e ® L o 0 =
°\° — o ® PY ® o ® ® ® [ ® ° . ° o o . o] o ® o o =
8 F ‘e e =
10‘—10 1 1 L L 1 1 1 1 1 1 1 1 1 1 1 1 1 L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
.>- .>- o o .: [ =S ';:-oUJo U)“_O“_O o _OF x © .-6- s 8 ‘(D '0 = '1 'q’ '1 '|= 'l;' \ ' IK Ill' ' \ oU)oU)'l.: .K \ ' ! ' < |< < J<
B B . . Qa Qo X¥X¥ Y¥|X >, X X X X ¥ ¥ ¥ ¥ S I,
w:&.-m-im 2o :g_f)iw Sy mil'mliw =T 1T°§>+1B-fibfgfg +t:+t=+x+¥+!+xo¥wo¥wfa)j'1+&>+:x_+&)+ig B v
O.):S.Cb:S.CD:i.(l):!.'m':_'m':_'m'i%it:t:'g'g'x'x

= CLEO

v BaBar

.+ Belle

» LHCb

n ATLAS
e Belle |l
*LHC-HL




Timetable

Introduction

Aula Poeti, Palazzo Hercolani

Theory overview

Aula Poeti, Palazzo Hercolani

Lepton Flavour at Atlas and CMS

Aula Poeti, Palazzo Hercolani

Lepton Flavour at Belle2

Aula Poeti, Palazzo Hercolani

Search for Lepton Flavour Violation at LHCb

Aula Poeti, Palazzo Hercolani

Results on the X-17 search with the MEG Il apparatus

Aula Poeti, Palazzo Hercolani

Mu2e: status and perspectives

Aula Poeti, Palazzo Hercolani

MEG Il and the perspectives of Lepton Physics at PSI

Aula Poeti, Palazzo Hercolani

Crystal calorimetry for cLFV

Aula Poeti, Palazzo Hercolani

Simona Giovannella et al.

14:00 - 14:05

Paride Paradisi

14:05 - 14:30

Chiara Basile

14:30 - 14:55

Laura Zani

14:55 - 15:20

Simone Capelli
15:20 - 15:45

Hicham Benmansour

16:15 - 16:40

Gianantonio Pezzullo

16:40 - 17:05

Antoine Venturini

17:05-17:30

Ivano Sarra

17:30 - 17:55

* Theory overview

o) LFV at colliders

* LFV in muon channel

A Hardware point of view




