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Violation of Lepton Flavour
Universality
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Violation of Lepton Flavour
Universality

Data Require a Constructive
NP effect in:
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T Decays
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The Singly Charged Scalar
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Cannot couple to quarks Automatically violates Lepton Flavour

Couplings are anti-symmetric in flavour space  ——> only 3 free couplings!

Note: AH H¢'¢~ contributes to the mass my,, and has only a significant impact on & — yy 7



LHC Searches

Recast of ATLAS searches for sleptons at 139 fb~! arXiv:1908.08215 [hep-ex]
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Mono Photon Searches
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Lepton Decays
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Loop Effects
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© Recast of ATLAS searches for sleptons at 139 fb™! arXiv:1908.08215 [hep-ex]
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Conclusions

We study the phenomenology of a singly charged scalar:

It has only 4 parameters: 3 free couplings + mass = it is very predictive;
It violates LF(U) and gives a necessary positive contribution to £ — £'vv, as

preferred by data;

From collider searches we derive a coupling independent limit of e > 200 GeV;
Flavour data (4,3 ~ 0) + Collider =—  my. 2 300 GeV;
Ve predict:
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BACKUP SLIDES




T decays

Indirect
K->ty | . |

K-uv/m—uy NNC
————————
b Indirect

Indirect

SM fit 68% CL

CKM Unitarity

Direct
P l
Direct

———

0.220 0.222 0.224 0.226 0.228

|7



Brlip — eyl =

_/\23 Ur /\I3
v > T < T > (o
\ /
2N >
- _ o
Y

The other radiative lepton

decays have weaker bounds:

/113 ~ () required to be non

mﬂ s

4n T, 384%2 m(/%

Br[r — uy] < 4.4 x 1078
Br[z - ey] <3.3x107°

\ zero by 7 — uvv
; /
/123

<42x%x 1071

|18



