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The discovered Higgs deviates from SM
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Naive combined result BR(h — u7)

CM5 |
0847033

ATLAS |
0.77 ZHE%

combined

0.82:93

0 05 1 15
Br(h-1u)[%]

Venus Keus (Helsinki) Higgs CLFV Scalars 2015, Warsaw

Results
0000

5/27



Introduction CLFV Bounds Gauged FN symmetry
000@00000 o 00000

Charged Lepton Flavour Violation in SM
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The lepton Yukawa part of the SM Lagrangian:
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CLFV processes are absent in SM.

To produce CLFV — go Beyond SM
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Gauged FN symmetry
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Froggat-Nielsen mechanism - global U(1) symmetry

Discrete FN symmetry Results
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A Higgs doublet and a flavon singlet:
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U(1)-invariant Yukawa-like couplings:
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Froggat-Nielsen mechanism

Discrete FN symmetry Results
000000 0000

The effective operators after integrating out the heavy fermions:
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The SM Yukawa coupling (g, = —1,gs = 0)
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Froggat-Nielsen mechanism

Leptonic part of the Lagrangian
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CLFV processes with coupling
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Higgs-flavon mixing
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The scalar potential

V(H, ®) = —pi(HTH)+Xp(HTH)? =13 (0T )+ A (0T 0) 2+ 0, (HTH) (0T D)

with
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The physical states
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How much Higgs-flavon mixing is allowed?
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Bounds from CLFV processes

Observable Present limit | Experiment

BR(i — eee) | 1.0 x 1072 | SINDRUM

BR(T — eee) | 3.0x 1078 HFAG

BR(T — ppp) | 2.0 x 1078 HFAG

BR(u — e7) 5.7 x 10713 MEG

BR(7 — wy) 4.4 x 1078 HFAG

BR(T — &) 3.3x1078 HFAG

BR(u-e, Au) 7.0 x 10713 | Bertl et. al.
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Gauged U(1) Froggat-Nielsen symmetry

Gsp x U'(1) symmetry — new gauge field with new gauge coupling
LD D" D"+ g4B) > " qi hsm " Ysm, + X(i0, + 8aq' B}y x
i
with
DL =0, — ig4q’BL
The new massive gauge boson
mz: = |8aqyVe| = gavy

with g, = —1.
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Gauged U(1) FN symmetry

Results
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A texture for e = 0.01 satisfying all CLFV bounds

Particle e |l er | pL | pr || TR H| @
U(l)charge | 2 | 1 | 1 | 1 [0 |1]0]|-1

S 8 8 103 4%x10° 8x10°*
Y= €& & & |, k== 2x1077 0.2 —0.07
€ € € Yo \ 24x107 —4x1073 1.8

The strongest bound: the p1 — eee process leads to vy > 7 TeV
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The BR(h — ut) for vy > 7 TeV
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CLFV processes mediated by pure flavon, ¢
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Negligible Higgs-flavon mixing (Aps = 0)

Strongest bound: the ;1 — ey process
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Non-negligible Higgs-flavon mixing (A4 # 0)

The physical states

Hy \ cosf sind h
H, ] =\ —sinf cosf 10)

both contribute to CLFV terms
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One example

The discrete charge assignments for e = 0.1

Particle | e | er | L | ur | 7L | TR | H| ¢
Charge |6 | O | 4 | 0O |2 |1 ]0|-1

The texture satisfying all CLFV bounds

b 6 ¢ ) 0.003 —0.0003 —0.0008
Y= €& & & |, k= —0.004 0.5 0.1
2 2 8 Ve 0.08 0.9 45
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BR(h — p7)

Gauged FN symmetry
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Sine of Higgs-Flavon mixing angle
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Results
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For sin = 0.35, vy = 110 GeV, my = 400GeV — BR(h — pu7) ~ 0.01
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Branching ratio
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Summary

@ The combined result for BR(h — pu7) = 0.8 £0.3.
@ CLFVs are absent in the SM.

o Foggat-Nielsen mechanism with a discrete symmetry is capable of
producing a BR(h — pu7) ~ 0.1 while satisfying all bounds.

Venus Keus (Helsinki) Higgs CLFV Scalars 2015, Warsaw  27/27



	Introduction
	Bounds from CLFV processes
	Gauged U(1) Froggat-Nielsen symmetry
	Discrete Froggat-Nielsen symmetry
	Results and conclusion

