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Latest LHCb'22 R(D™) result still based on Run-1 data.
Waiting for Run-2 results..
Also waiting for the first Belle-ll results!
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Latest LHCb'22 R(D™) result still based on Run-1 data.
Waiting for Run-2 results..
Also waiting for the first Belle-ll results!




X / XM

B-anomalies

b— sutu ing rati
H K Branching ratios
"Clean" Observables Lattice BY— KCutpu~ [arXiv:2207.13371] _ x10¥ I

14F  LIHCH

—3— LICh 9™

..r'w.)
Compilation of clean observables testing the b—suu transition. 08/2022 0.6- JOU W28y 4 aru 06 > 1 2105.14007 ‘S-“C" iy
16 . PR —— :8 & M {LCSR+Latticc)
I | ; LU 144 =0 | | SM(LCSR)
I | g 0.4~ :‘8. SM {Larctice)
S 2 g -
o B o . S N ( 0 Iy y(28) :
i i 0.2 F %
: T ] g =y _— aa :p—i— =
i S T = ol T ]
I _ 1 0.0~ - 2Bl T =
1.2+ - N ‘ I | I | % o v e 1 .
- . 0 J 015 20 o 0 3 10 15
I ® — ® : ¢ GeV7| g [GeVH e
0 ® ® Lattice Bt — K+utp~ [arXivi2207.13371] .15 : I
— — ! -
I () ] E LHCb ]
I . 5- +ookn Lps O 0 - 1
i —— T . . N—O'J m Dele 19 0.5 'T\) B — K*Ou-*-# o
- - —— s | . b 12 — -
08 | %047 . o (04 % [JHEP 11 (2016) 047,
i - — L - = ®  LECL MO = A JHEP 04 (2017) 1421 -
I ® e L ® | ] 1. 0.3 e N 2017) 142]
. [ ] _‘ ‘ = b -
—t == 1 . Se— |
- — . . - = 0.1 ‘ N F0.1 A i
f - ¢ 5 B . I wes) PR _ .
O 4 L = t\L 7\21/ _ 0.0+ ' ' | | | - —[_)[_) Ol a2 a2 2 0 . . . . 0 . . . . 1 ., ., . .
al E E E - 6 5 0 15 20 0 5 10 I
I > = = - ¢ GeV? q* [GeV7/c)
LHCbpLHCb pBelle pBelle pLHCbpLHCb, [ Hep pBelle pBelle pBelle 5Belle pBelle pBelle ,LHCh = = | : :
~REORE R R Rics, R, Rg="Rigo Rico Ricy, Rio Ricy R, R > 5 50 3
1 ~ T T T T T T T T Y T T ' T T T T T T
2 71 -
0 Ang ular 2003.04831 LHCb Run 1 + 2016 -
b bl | SM [rom DHMV )
of m :
0.5 ] -
-1 L .
0 15




b—sutp

"Clean" observables

B-anomalies

Branching ratios

Lattice BY — KVu* = [arXiv:2207.13371]

x 107

:r:‘ 14 LliCl; ' T 1nch 9™
Compilation of clean observables testing the b—suyu transition. 08/2022 0.6 JIU W(28) 4 aru 06 L . 2105.14007 ‘ ‘S-“C" i )
1 . 6 - e  LHCH 124 :g V. M (LCSR+Latticc)
D ——— = g .| SM(LCSR)
| / . "
| Y ()4 3 SM {Lactice)
> g s % 25) E
1 5 | Y s :
L4 T ® 7 =~02- &6 S
T * 2 S +
il = T +-—i'—| T o
- 0.0- -~ . 2 ‘ =
1.2 - | | | _ :
| ! : 01 = 3 S0 s
. —— . - QZ[GGVZI qg (G e\.vi / [.‘."‘l
0 - Lattice BY — Ktptp~ [arXiv:2207.13371] 0.1 52— R —
m— — . .
s T > b LHCb ]
7! n r
i A CDFL L o .
5 . . ) ;\,—05 m Delle '19 0.5 i I BO - K*Ou-*-# g
- . N | P L 19 —_— -
<08 | 504 s o 104 g, [JHEP 11 (2016) 047,
- ® L @ : =0 N, o ew ] R JHEP 04 (2017) 142] 1
i . A1 L | _g lo- ® o2 a - : :
. [ 1 ] 1 _Q'., : l = + :
I T = ~ i = 0.1 R N, 01 ]
i L ® 3 SEC 2 Ji W(28) |
L 7; t\L \L o U_U« ' , , , - —DD s 0 . . . . 1 M
04+ T < = . ! 10 15 20 10 15
I s = 5 2GeV q* [GeV?/ct]
LHCb pBelle pBelle ALHCbpLHCb Belle pBelle pBelle Belle pBelle pBelle ,LHCH = = 2 v
O REWRE R RiaRxo, Rico, RERico " Rico "Rico, Rig “Rice JRig Ry ™ = 5 5
5."" 1 T R e .
0.2 / Angular 20050451 LHCb Run 1 + 2016 -
" . | SM [rom DHMV :
Waiting for the LHCb re-analysis observables s o, .
of the Run-2 data for the joint :
Rk-Rk* measurement. :
o j
| '—+—-
> —+ ]
L -
15

g [GeV* ¢



b—sutp

B-anomalies

"Clean" observables

Compilation of clean observables testing the b—suu transition. 08/2022

1.6
1.4+ T ®
1 .2 [ ——
I ® _ [
i o )
= I ®
90}
N | _ ——
~ | —— . —— .
< 08"
f ® o 1 ¢ L
I * ® - ®
0.6
: - ® TR R
L l i
=
04+ = £ =
i > = =
- C Q
. pLHChRLHCb pBelle pBelle gLHCbpLHCb,,1 gch ppBelle pBelle pBelle Belle pBelle pBelle ,LHCH = - Z
I RK RKs RKmid RKhig Ko, KRy RK’*‘+ RKfé)W R el Kﬁ?gh RKfotV RKfiﬁd Kﬁ;:ghRPK 7 3 7
0.2 /

Waiting for the LHCb re-analysis
of the Run-2 data for the joint

Rk-Rk> measurement.

0.6-

dg® [GeV 7
=
iy

1)
=
0o

|

107dB™,

=
T

Branching ratios

0

5

4 CDF'l
e  LIOCH 12A
L B AR5 BR)

TV U(28)

q°[GeV?|

Lattice BY — Ktputp— [arXiv:2207.13371]

A CDFLI _[) 5
m DOelle 19

® [|ICh 120

®  LHCL 144 ~0.4
® LHCLH C

e wLechz ~0.3

. N ¥
:l "u', ‘ll 11’ ':. 2;‘3‘ :l
- 0.0

iLCFT ] CSL‘%MM (iiaf‘ gt) (/Mﬂ/“)

C

n/

gcl%ﬂ.ﬂt ~

10 15 20
¢ [GeV”

Angular

observables

dB/dg? [¢*/GeV?]
o

S
W

0

0 5 10

~

&V\

[
I B - K*0u*tu~:

e -

x 107
A 4F LlICb L = ek oy
o~ - , . .
L B 2105.14007 LHCO36™
:‘5‘ e | SM{LCSR+Latticc)
= 10F ] SM(LCSR)
- _ SM {Lacticed
T s ——
1 . F 0 Iy y2s) :
L =
I s = T
T - —— IS
= o 2 T .
Q
:Q O L l L 1 | — | 1 1 1 1 | M N 3
= 0 5 10 5

g [GeV /e

LHCb

[JHEP 11 (2016) 047, .
JHEP 04 (2017) 142] -

—
=
l 2 2 a 2 1 " 2 2 2 | 'y 2

15
q* [GeV?/ ¢t

' Ll

l Ll Ll L] L} l L) Ll L]
2003.04831

" | SM [rom DHMV
B — K*0 p

LHCb Run 1 + 2016 1

e
—
—
=
- o
B
—

T
il

llll




2C
(/LH
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Coherent EFT interpretation
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Leptoquarks and B-anomalies

Q\/L
'S,
Q/\L

LQ induce semileptonic @ tree level,
4-quark & 4-lepton only at loop level.
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Leptoquarks and B-anomalies

. \\/ L Deviations in semileptonic processes,
strong bounds from AF=2 & CLFV processes.

“ / L Q x Q L%L
Q \\ L &XG‘ L L

>> \ery strong bounds on LQ couplings to 1st generation fermions, e.g. KL — u e, etc..

LQ induce semileptonic @ tree level,
4-quark & 4-lepton only at loop level.

To address both B-anomalies: ( ]
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Leptoquarks and B-anomalies
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Leptoquarks and B-anomalies

. Vector Leptoquark
Ui =(3, 1, 2/3),

|

TeV-scale leptoquark coupled to 3rd and 2nd generation
og(3rd) > g(2nd) > g(1st)

' Scalar Leptoquarks

S1=(3,1,1/3),
S3=(3, 3, 1/3),

 Scalar Leptoquarks

Re = (3,2,7/6), |
SS — (3, 3, 1/3), |
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S1 and S3 - contributions to anomalies
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L \/ L |
@
R ( BM ) | 032 | ©
K R(D") 030 4 ~
i o @ () |-t
13 028 -
v, . v
X TR 09%
(ALX/’ Ct)(\/,ﬂ( LL) 0.26 g
028 030 032 034 036 038 040 1 o Model 5,+5;"
R(D) '
/ -0.2 95%
Global fit AC 68%
: 9
with all relevant -04
flavour,
EW, and collider -06
constraints.
(details In backup) -0.8 -

| . -15  -10 -05 00
V. Gherardi, E. Venturini, D.M. [2008.09548]



https://arxiv.org/abs/2008.09548

Predictions

The large couplings to T imply signatures in DY tails of pp— 7 7,

— deviations in T LFU tests and T — pn LFV tests (Belle-ll).
Also Bs-mixing and B— K* v v are close to present bounds.

Typical for all models
addressing R(D™)

Large effects are also expected in b — § T T and b — s T u transitions, as well as in g — e:
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https://arxiv.org/abs/2008.09548
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Near Future Prospects in Flavour
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Belle-Il will be able to completely test R(D®™) with 5ab-1. _
6x 107" 90%CL -

Measuring R(K®™) with 3% precision requires 50ab-1. 2 HIMB

Mu3e-ll
+ superMEG?

Mu3e-l Eng
Discover SM value of B? — K*0 vy with ~5ab-1. DeeMe

Bound on Br(z — u y (3 u) ) will improve by a factor of 6 (60). COMET | Eng
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S1, Saz: Higgs, EW and mw

The two leptoquarks have potential couplings to the Higgs:
L1q D — ()\ng(HTUIH)SgTSl + h.c.) — Aerzie’ B (H 6T H) S, TSK
— At [HP[S1|” = As|H[*[ S5 |7

At one loop they contribute to Higgs couplings
and S, T paramseters:
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S1, Sz: Higgs, EW and mw

The two leptoquarks have potential couplings to the Higgs:

I I - JIK I JT oK V. Gherardi, E. Venturini, D.M. [2008.09548]
L1qg D — (AHlB(HTU H)SSTSI T h-C-) — AeH3lE (H*U H)S3'S; See also 1910.03877, 2006.10758 and 2204.03996
6- Marginalising over Aerz and A3 B 68%CL -
| 95%CL
At one loop they contribute to Higgs couplings b AL -

and S, T paramseters:

h
L&

Kg — 1 = —(3.51>\H3 + 117)\]{1) X 10_2/m2 .
kg — 1= —(2.32Ap73 + 0.66A g3 — 0.11M 1) x 107%/m? |
Kzy — 1= —(1.89A g3 + 0.23A g5 — 0.033)Ag1) X 1072 /m? . —6L

- Mi=M3=1TeV

5 0 5
m=MLrq/ TeV Ax1


https://arxiv.org/abs/2008.09548

S1, Saz: Higgs, EW and mw

The two leptoquarks have potential couplings to the Higgs:
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They can fit the
anomaly with ~1TeV
masses and O(1)
couplings

Marginalising over A1 and Ans
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https://arxiv.org/abs/2008.09548

Intriguing experimental hints for New Physics.

We should wait and see what more data will bring...

meanwhile, they spawned some interesting model building

(a partial selection in what follows)
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From Leptoquarks to the Higgs, and back

l From B-anomalies l

Mg~ TeV

Hierarchical couplings to SM fermions

g(3rd) > g(2nd) > g(1st)
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From Leptoquarks to the Higgs, and back

Mig ~ eV Mgsm = leV

Hierarchical couplings to SM fermions Hierarchical Yukawa couplings

g(3rd) > g(2nd) > g(1st) y(3rd) > y(2nd) > y(1st)
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From Leptoquarks to the Higgs, and back

' From B-anomalies Higgs & EW hierarchy

Miq ~ TeV Mgsm = TeV
Hierarchical couplings to SM fermions Hierarchical Yukawa couplings
g(3rd) > g(2nd) > g(1st) y(3rd) > y(2nd) > y(1st)
0 v LQ from same UV responsible for the EW scale,

= connection between LQ couplings and Yukawa couplings.

15



Model building for LQs and Higgs

Scalar Leptoquarks + Higgs as pNGB or

0910.1/789, 1412.1/91, 1803.109/2]

U1 Vector Leptoquark as TC Pati Salam
+ Higgs as pNGB [2004.11376]

> extensions of Composite Higgs models <
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Model building for LQs and Higgs

U1 Vector Leptoquark as TC Pati Salam
Scalar Leptoquarks + Higgs as pNGB + Higgs as pNGB o

0910.1/789, 1412.1/791, 1803.109/72]
> extensions of Composite Higgs models <

Higgs Yukawas and LQ couplings can arise
from same dynamics.

N~gpf~10TeV
other resonances

I Gap msro < A

Mpnce ~ O(1) TeV
f Leptoquarks

| Little
hierarchy
problem

nggs
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Model building for LQs and Higgs

U1 Vector Leptoquark as TC Pati Salam
Scalar Leptoquarks + Higgs as pNGB + Higgs as pNGB o

0910.1/789, 1412.1/791, 1803.109/72]
> extensions of Composite Higgs models <

Higgs Yukawas and LQ couplings can arise

from same dynamics. <\Ijz\Ij]> — _B()f25ij
A~ 9 f .10 TeV The condensate of the strong sector, that gives the Higgs
P as PNGB,
other resonances

also breaks spontaneously an extra SU(4) gauge symmetry.
The NGBs are eaten by the U LQ.,

My~g4f

\ Gap msro < A

Mpnce ~ O(1) TeV
f Leptoquarks

| Little
hierarchy
problem

nggs
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Model building for LQs and Higgs

U1 Vector Leptoquark as TC Pati Salam
Scalar Leptoquarks + Higgs as pNGB + Higgs as pNGB .

0910.1/789, 1412.1/791, 1803.109/72]
> extensions of Composite Higgs models <

Higgs Yukawas and LQ couplings can arise

from same dynamics. <\Ijz\Ij]> — _B()f25ij
A~ 9 f .10 TeV The condensate of the strong sector, that gives the Higgs
P as PNGB,
other resonances

also breaks spontaneously an extra SU(4) gauge symmetry.
The NGBs are eaten by the U LQ.,

My~g4f

\ Gap msro < A

Mpnce ~ O(1) TeV
f Leptoquarks

Deviations in Higgs couplings as in typical Composite Higgs models:

A

| Little Y, D 0
hierarchy Oy~ V /f (few) 70
problem

nggs
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Conclusions

Several interesting anomalies in B decays, pointing to New Physics at the TeV scale.
Waiting for updates from LHCb and Belle-2.
Correlated signals are expected pp — 71, b —> s vy, lepton LFV, ...).

Connections to Higgs physics are not direct, but the mediators responsible for the anomalies
could leave an impact on Higgs couplings.

—lavour anomalies + EVV hierarchy problem point both to New Physics at [eV.
A combined solution seems natural. For example:
extensions of Composite Higgs models with scalar or vector leptoquarks.

Deviations In Higgs couplings due to its composite nature are then expected.
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S1 and S3

Using the complete one-loop matching to
SMEFT, we include in our analysis the
following observables.

All these are used to build a
global likelihood.

2
—QIOO'C X AQ,AJ Z (O a:)j\'f ) o l—l‘i)

Observable Experimental bounds
Z boson couplings App. A.12
09 (0.3 +£1.1)1073 [99]
0g., . (0.2 £1.3)1073 [99]
0g7 (—0.11 4+ 0.61)10% [99]
5gTZZB (0.66 £ 0.65)10;3 199]
5gbZL (2.9+1.6)10~ 3[99]
0ge. (—3.3£5.1)107 [99]
N, 2.9963 £+ 0.0074 [100]
Drell-Yan
S —bboTr 13 TeV ATLAS, 36 -
4 [ — bb - uu )
D 2 [1808.08179]
T e—CC =TT ]
3_. -=—= LU = U
T
-~ 2 L

- -
p—
-

-
_____

10 12 14 16 18 20 22 24
mg. [TeV]

global analysis

Observable SM prediction Experimnental bounds
b — stf observables 137]
A(,';b“" ( =043 L 0.09 (79
Cy ( =048 £ 0.24 |79
h — er(£)v observables 37
Ry 0.299 + 0.003 [12] 0.34 = 0.027 = 0.013 [12]
Ry, 0.258 £ 0.005 12 0.295 = 0.011 = 0.008 [12]
P —0.488 = 0.018 [20] ~038£051+02=0018 7]
- 0.470 + 0.012 80 0.60 - 0.08 + 0.038 + 0.012 81]
B(BS = t7v) 2.3% < W% (95% CL) [52
RY* 1 0.978 - 0.035 [83,54]
b — svv and s = duy 37
R 1 [85] < 4.7 [86]
R.. 1 (85| < 3.2 |86
b — dppe and b — dee App. A5
B(B" » pp) (1.06 =0.00) x 107" [87,88] (1.1 1.4) x 107" [89,90]
B(IT — 7 ju1) 204 1 021) x 10 © [87,88]  (1.83 £ 0.24) x 10 ¥ [89,90]
B(BY — ee) 0:2.'18:t ().21) % 10 19 [87, 88 < 8.3x 10 ° [5]

B(Bt — wtee)

(2.04 £ 0.24) x 10 [87,58

< 8% 107% [51]

B LFV decays

37

B(B, — 7=47) 0 <1.4x 107 [91]

B(B; — 7=uT) 0 <42x10°% [91]

BB —= K'r p) 0 <54x10% [92]
<33x10-° [0

B(BT™ = K*rtu™) 0 3.3 % 107" [02]

< 4.5 x 107° [93]

Observable SM prediction Experimental bounds
1 leptonic decay 37] and App. AA

B(D, — 7v) (5.169 £ 0.004) x 107* 94 (5,48 =0.23) x 107% [51]

B(D" & up) w~ 1011 [05] 7.6 % 1079 [06]

B(D" =« )

Q10 12) 47

< 7.4 % 10 ¥ [98]

Rare Kaon decays (i20/)

App. AL

B(K* = 7 wv)
B(K; = 7"vv)

8.64 x 10T 99
3.4 % 10 1[99

(11.0 = 4.0) = 10~ [100°
< 3.6x10 7 [101]

Rare Kaon decays (€£)
B(Ky — mt)sp

R.4 % 10719 [102]

App. A.3 and A.2
< 2.5x 1079 [76]

B(Ks — pu)

(5.18 =1.5) x 10"

76,103, 104]

25 %10 1 [105,

B(K, — 7 pp)
B{K; — n%e)

(1.5 =0.3) x 107" [106]

(3.2702) < 10~ [108]

< 4.5 x 107 [107]
< 2.8 x 10710 [109]

LEV in Kaon decays

App. 1\3 und A2

B(K; — ue) 0 < 4.7 % 1077 [110]
B(KY — atpu~et) 0 <79 %1071 [11]
BK* »ate pt) 0 < 1.5 % 107" [112

CP-violation

App. A.B

K

(15 7) x 107 [113

(16.6 +2.3) % 10~ [51]

Obscrvable SM prediction Expcrimcental bounds
AF = 2 processes [37]
B°— B” |C} | 0 < 9.1 x 1077 TeV-2 [114, 115]
B B.: |C} 0 < 2.0x 10 % TeV 2 [114,115
K9— K': Re[CL] 0 < 8.0 x 1077 TeV~2 [114,115
K°— K': Im[C%] 0 < 3.0 x 107° TeV~2 [L14, 115]
D" - D’ Re[C), 0 < 3.6 x 107 TeV-2 [114,115]
P — D% ImlCY 0 <2.2x10 ¥ TeV 2 [114,115)
D° — D’ Re[C%, 0 < 3.2 % 1078 TeV~2 [114, 115]
p° - D" Im|C% 0 < 1.2 % 107 TeV—2 [114, 115]
" — D Re[C? 0 <2.7%x10 7 TeV % [114,115]
DY — D" 1m|C, 0 < 1.1 % 1072 TeV~2 [114,115]
LI'U in 7 deccays [37]
19,0/ 9| 1 1.0036 £ 0.0028 116
9-/ 9. 1 1.0022 + 0.0030 [116]
l9-/9.|” 1 1.0058 = 0.0030 [116]
ILFV observables [37]
B(t — po) 0 < 1.00x 10 7 [L17
B(r — 3u) 0 < 2.5 x 1078 [113]
B{t = wy) 0 < 5.2 x 107% [119]
B(r — e7) 0 < 39%10 *[119]
By — ev) 0 < 5.0 x 10713 [120]
B(u — 3e¢) 0 < 1.2 x 10712 [121]
By 0 < 5.1 x 10712 [122]
B 0 < 83 x 10713 [123]
EDMs [37]
d.| < 107%e-cm [124, 125 < 1.3 x 107" e cm |126]
|d,.| < 107* e - cm [125] < 1.9x107"e-cm [127]
d, <107Me-em [125] [ (115 +1.70) x 10~ 7e - em [37
d, < 107" ¢ cm [128] < 2.1 % 107*%¢ - cm [129]
Anomalous [37]
Magnetic Moments
e — a™ +2.3 x 10 © [130,131] (—8.9+3.6) x 10 ™ [132]
Ay — a;’” +43 x 10 " [42] (279 + 76) x 10 " [40,42]
a, —a;" +3.9 x 10~F [130] (—2.1+1.7) x 1077 [133]
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S1and 53 —_ only LH couplings
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(see backup slides for a S1+S3 scenario that
addresses also the muon magnetic moment)
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S1 and 53 — only LH couplings
O C O \ O 0 O \ | ]
X“: o 0 St >\3L.—. 0 >/ ST |oos

o o br Lo by b

Model S +S3<LH>

b— s uu

The relation between couplings to
s-quark and b-quark is compatible

% with a U(2)> flavour symmetry,
--------------------- that would predict:

MR = () — Cannot fit (g-2), 0.04

(see backup slides for a S1+S3 scenario that
addresses also the muon magnetic moment)
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S; and Sz : R(K™) + R(D™) + (g-2).

No a-priori flavour structure imposed
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A Fundamental Composﬂe nggs + LQ Model

Gauge group: 1 SU(NHC) SU(S)C SU(2) U(l)y
U N 1 2 Y,
SU(Npe) x SU(3). x SU(2),, x U(1)y bl s | 2, +L;/2 ‘
"‘HyperColor” ! Vi Nuc 1 1 Y - / 2
| \IJQ Nuc 3 2 Y, — /3 ]'

" [D.M. 1803.10972

SU(NHC) confines at Auc ~ 10 TeV <\IJZ\IJJ> — _BOf25ij

f ~1TeV - o
SU(lO)L X SU(IO)R X U(I)V E— H = SU(IO)V X U(I)V c: Hand LQ are close partners"
“ H1 ~ 10 (\IJL\IJN) I{

Hy ~ (Tp¥;)

Several states are present at the TeV scale as pNGB, including
Two Higgs doublets: Hsm, Ho ~(1,2)10

. . ~ (T
Singlet and Triplet LQ: Si~@3,1)15 + Si~(3,3).113 51~ (VQVr)
Cow - pea ) B
£4—Fermi ™ F¢SM¢SMW@ JC ~ Y ¢SM¢SM ¢ -+ ... Lé 2\(/)\/55"”98

+ IMmpose approximate U(2)° flavor symmetry
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Composite Higgs + Vector LQ ..«

2 = ]- 2
5 {{{4) (C ¢R) = —3 B¢ [ 0ap " Forthe Composite Higgs part:
R S SU(4) i 6) = (6 ) = — Be f?
o D (L§L>—<R§R>——§B£fg€z‘j
. e
SU 4 SU 3 / U 1 / 15 eaten NGB:
(4) X (3)'x U(1) ~ heavy coloron SU4)ew x U(1)a — Sp(4)ew
_ - Uy LQ 5 oNGB:
Heavy Light o My ~ g4f( PV,
fermions fermions . - Higgs doublet
- 2 singlets B
4321 Model Standard Model QCD + QED
ol su@y iSUMdy b | isuy
[sum. | EED HEE e (suE Jiimai | il su@k  |i[Ums.);
T o, | —» T v, | —> (Ul
G e e oy N e vy o vy M S




Vector leptoquark UV models

Bordone, Cornella, Fuentes-Martin, Isidori: | /12.01 368

Uuv

PS| X PS, X PS;

..................................... * - A VY 10% TeV
SM, X PS, X PS;
* .................................... - AII ~ ]()3 TeV
SM,, X P§,
* .................................... o Ay ~ 10% TeV

SU@4); X SU@3),, X SU2) X U(1)

.................................... ‘n AIV ~ | TeV

IR SM

Flavour hierarchy < Hierarchy of scales (RG stable)

Accidental approximate U(2)° at low energy!

This picture can be embedded in a
warped 5D compactification

Fuentes-Martin et al: 2203.01952

=\ hierarchy problem can be addressed
oy adding a further Planck brane.




