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» The SM has large hierarchies in its coupling.
.8 Yt > Yec > Yu

» Froggatt-Nielsen : hierarchies as a
result of an underlying symmetry.

Nucl. Phys. B 147 (1979) 277-298

q Qlqi] —Qlq;]
Y5 oA / A< 1
« Extends to flavor structures in higher dimensional operators.

%ng@wﬂ %ij@mjﬁ[
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but its couplings are dictated by it.

 Scalars could be directly related to flavor e.g. Flavored
A I_ PS . See Camalich et al. 2002.04623
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 Discovery could also shed light on the Flavor puzzle!
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Cit - Ce Cli
ﬁqbff — A H¢QZU] | A H¢Q2D] | A H¢LiEj + h.c.
Cgg s

¢G,uuG,uV I Cww 2 ¢WMVWW/ i CBB X1 ¢BIU,VBMV

Lovy = A 4r A 4r
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Flavored scalar models

- Below the electroweak scale u < v

A A4

Cry O
A 4r

Lovy = oG*' Gy OFMF,, + ...

C~~ — CBB + CWW
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« Focus on:

- Dominant production channels: B and D meson decays.

Flavored scalar models

Mg — Mg < My < MpB — MK

- Depends strongly on the assumed flavor structure!

1
Lqﬁff — NG

e

. B

Cgij¢ CZZ'PRdj
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« Minimal flavor violation : SM Yukawas are the
only source of flavor violation. oambrosoeta. nep-phioz0m0se

U(S)QL X U(B)UR X U<3)dR
/ / / - f
C,L-j X Y,L-j ci; o< Y

Flavor-changing neutral currents vanish at tree level!

“Dark Higgs”: e — 0 h = cos ehphys + sin (9¢phys
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« In MFV models, transitions in down sector
dominate:

[V (s = do)>T""(c = uo)

co VI(Y)2vyd], Viiyi Vivys 1

~ 10°

Cgc MFV [V(Yd)QVTYu]uc Vu ybvbyc ybycvub

\

Generated at 1-loop in
Dark Higgs models
12
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A6 At )3 AO AN

b~ XN N iVl IDCEED C D ¢
AN 1 A0 AT AT
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« Determined up to O(1) factors.
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e |N our case

)\6 )\4 )\3 )\6 )\5 )\5
b~ XN N iVl IDCEED C D ¢
AN A0 NN

A\~ 0.2 e

Lepton sector -
| more symmetries are needed! |

° Dete r m i n ed u p tO O (1 ) fa CtO rS . gGrossman, Nir, Shadmi hep-ph/9808355 ‘

i | ¢ = diag(me, my, mr) /v
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2. “FNU” model : Only C" is generated at the
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- The scalar decays hadronically:
- Low energy ( <2 GeV) : ChiPT + dispersive methods.
- High energy ( > 2 GeV) : spectator model (perturbative).
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Model-independent approach
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Model-independent approach : B meson decays

Also: Dobrich et al. 1810.11336
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Model-independent approach : B meson decays

Also: Dobrich et al. 1810.11336
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Also: Dobrich et al. 1810.11336
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Model-independent approach : D meson decays
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have a rich phenomenology beyond the MFV
paradigm.

FASER/2 can probe unexplored parameter space of
such models.

-FASER/2 could potentially disentangle MFV from
non-MFV scenarios, shedding light on the flavor
puzzle.

Given the vast theoretical landscape, a model-
independent approach for experimental constraints
Is a useful way to compare sensitivities.
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Higgs mixing
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Diagonal terms are dominated by dim. 5 operator:

A < v/~ (10°GeV)(10~*/6)
Transitions in the up sector dominate by dim. 5 operator:
10~* ) Max|cy, 31
0 Y7

A < 10 GeV (

Transitions in the down sector dominate by dim. 5 operator:

0 Yb
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