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A neutron Electric Dipole Moment (nEDM) is generated
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1. Motivation: The Axion Solution

Peccei and Quinn proved that under a U(l) global

symmetry anomalous under QCD, which breaks
spontaneously, the minimum of the theory is found

where a(x) =0
Peccei Quinn PRL. 38 (1977) 1440, PRD. 16 (1977) 1791
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1. Motivation: The Axion Solution

Peccei and Quinn proved that under a U(l) global

symmetry anomalous under QCD, which breaks
spontaneously, the minimum of the theory is found

where a(x) =0
Peccei Quinn PRL. 38 (1977) 1440, PRD. 16 (1977) 1791

The presence of a pseudo-Nambu Goldstone Boson
(PNGB) was found by Weinberg and Wilczek

Weinberg PRL. 40 (1978) 223
Wilczek PRL. 40 (1978) 279.

Currently the PQ solution to the Strong-CP Problem is understood as:

) Go (oMY Shift symmetry characteristic Vafa-Witten theorem:
H of pPNGB @ — a— f,0 (a) = 0
Vafa, Witten PRL. 53 (1984 ) 535

pNGB: the axion

fo : axion decay constant
see Di Luzio et al. 2003.01100
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(PNGB) was found by Weinberg and Wilczek |
Weinberg PRL. 40 (1978) 223

Wilczek PRL. 40 (1978) 279.

Currently the PQ solution to the Strong-CP Problem is understood as:

9) Go (oMY Shift symmetry characteristic Vafa-Witten theorem:
H of pPNGB @ — a— f,0 (a) = 0
Vafa, Witten PRL. 53 (1984 ) 535

pNGB: the axion

12
fa : axion decay constant I VA m}rfﬁ 5706V (10 fGeV)

see Di Luzio et al. 2003.01100 (M +myg)
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How to make a global symmetry anomalous under QCD?

New fields are needed to generate a U(1)pq

PQ-WW: 2HDM

Lww = qrurH, + qrdrHg
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" ©Y sin 23
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Couplings proportional to fo ~ v
easy to rule out

Weinberg PRL. 40 (1978) 223
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How to make a global symmetry anomalous under QCD?
New fields are needed to generatea U(1)pq
PQ-WW: 2HDM DFSZ: Singlet + 2HDM (+ SM fermions)
Lww = qrurtly + qrdrHa Lorsz = qrurHy, + qrdpHy + HI Hy¢
IN
mg =~ 23 keV — _%ﬁ a Yapy | Qem £ @ nln%
S111 25 Lan. — Qr fa G,u,I/G ! 7 Nfa F'UJ,/F
tan 0 = od
Yu N : QCD anomaly coefficient
Couplings proportional to fo ~ v E : QED anomaly coefficient
easy to rule out I g )
L= F; (CYLXQL YuqrL + URXug YuUR + dRXdRVMdR)
Weinberg PRL. 40 (1978) 223 . -
Wilczek PRL. 40 (1978) 279. Zhitnitsky SUNP 31 (1980) 260

Dine et al. PLB 104 (1981) 199.
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Wilczek PRL. 40 (1978) 279. Zhitnitsky SUNP 31 (1980) 260
‘ ' Dine et al. PLB 104 (1981) 199.
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KSVZ: Singlet + New Heavy Quarks

Lxsvz = Q1 Qro

The anomalous coefficients depend on
the representation of the heavy quarks.

The couplings to fermions are model

dependent

Kim PRL 43 (1979) 103
Shifman et al. NPB 166 (1980) 493.
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1. Motivation: Flavour Violating Axion

From where does the flavour violation arise?

Lorsz = qrurH, + qrdrHg + H Hyo
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From where does the flavour violation arise? It’s all in the charges
- oHta , B _
Lorsz = GrupHy, + qrdrHg + H Hy = 7 (G Xg. VgL + rXunYuur + drXayYudr)
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1. Motivation: Flavour Violating Axion

From where does the flavour violation arise? It’s all in the charges
Lorsz = quurHy + qrdrHa + Hl Hao L= 8£a (qr. X Yugr + GrXuzYuur + drXipVudR)
Scalar charges:
Xy =1 tan [ = :—Z
i B2 — 2
i S

z
Xpg, = —cos 3% = —C% J

Xavier Ponce Diaz - UV/IR Flavour connection in axion models



1. Motivation: Flavour Violating Axion

From where does the flavour violation arise? It’s all in the charges

Lorsz = GrurHy + GrdrHg + H! Hy L= (G Xg. VgL + rXunYuur + drXayYudr)

fa

Scalar charges:

S Cr
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Ay =1 = Kon = ( %0 | X2 ( Cr ) ¥ = Ose
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Xy, = —cosf° = —cj Generation universal charges e
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1. Motivation: Flavour Violating Axion

: : Ema, et al. 1612.05492 ,
Axiflavon/Flaxion Calibbi et al. 1612.08040

The Froggatt-Nielsen mechanism to explain

the flavour puzzle contains a pNGB that
may solve the Strong-CP problem

de | ? XqLi_Xde
E—Y--qLZdR]H

1] A
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: : Ema, et al. 1612.05492 ,
Axiflavon/Flaxion Calibbi et al. 1612.08040

The Froggatt-Nielsen mechanism to explain

the flavour puzzle contains a pNGB that
may solve the Strong-CP problem
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see also Arias-Aragon, Merlo 1709.07039,

Greljo et al. 2407.02998
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the flavour puzzle contains a pNGB that
may solve the Strong-CP problem
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&\'4 Alonso-Alvarez et al. 2305.00018

SM-like representations of the heavy
quarks may induce flavour violation

Q~ (3,1, -1/3) SM

_ _ v
L=YopQr9r+ MoaQrdr
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see also Arias-Aragon, Merlo 1709.07039,
Greljo et al. 2407.02998

Xavier Ponce Diaz - UV/IR Flavour connection in axion models


https://arxiv.org/abs/1612.05492
https://arxiv.org/abs/1612.08040
https://arxiv.org/abs/1709.07039
https://arxiv.org/abs/2407.02998
https://arxiv.org/abs/2305.00018

1. Motivation: Flavour Violating Axion
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The Froggatt-Nielsen mechanism to explain
the flavour puzzle contains a pNGB that
may solve the Strong-CP problem
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KSVZ

quarks may induce flavour violation
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LR
Non-universal charges, now In 4x4
flavour space. Mixing with the heavy
quark induces axion flavour violation for

lower generations (also in other sectors,
e.g. Higgs).

see also Arias-Aragon, Merlo 1709.07039,

Greljo et al. 2407.02998
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SM-like representations of the heavy To obtain non-universal charges we

may couple different generations to
different Higgs.

HiHyp — X1 = 5%, Xp = —c2

Hy Hy H\ [dri
L~ (qrn qrz qu3) | H: H: Hs dR2

Hy Hy H; drs
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The Froggatt-Nielsen mechanism to explain  SM-like representations of the heavy To obtain non-universal charges we
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Non-universal charges! =~
see for instance, Bjorkeroth et al. 1811.09637,
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Cox etal. 2310.16348 ...

see also Arias-Aragon, Merlo 1709.07039,
Greljo et al. 2407.02998
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2. IR: Flavour Violation Iin the Axion

0,a -
LoD Y ; fiv' ((C7)igPr + (CF)ii Pr) £,
f=u.,d,e a

R,L __
Cf — V;R,LXfR,LVfR,L
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0,a -
LoD Z 2‘} fir" ((CF )i + (C7)ijvs) I
f=u.,d,e a

R,L V/A
Cft =V X Vi, O/ =cCFxck

R.L f

Diagonal vector couplings cancel
since the vector current iIs conserved

a
Eﬁu(@;’y“qi) =0
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2. IR: Flavour Violation Iin the Axion

0,0 -
L, D Z 2;} fir" ((CF )5 + (C}q)ij’%) /i : :
=u,d,e a 12-— . : 11 E
f=u.d, 10 Assuming Wilson coefficients set to 1 =107

R,L V/A
Cft =Vl Xy, Vi, C{4=CFxCk

R,L

Diagonal vector couplings cancel
since the vector current iIs conserved

a
Eﬁu(m“qi) =0

2f
FV A a
= CV/A

V A V A V A V A
Fsd Fsd de de Fbs Fbs Fcu Fcu

Camalich et al. 2002.04623
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2. IR: Flavour Violation Iin the Axion

0,a -
LoD Z 2‘} fir" ((CF)ij + (CF)is) £ s
f=u.,d,e a

R,L V/A
Cft =V X Vi, O/ =cCFxck

R.L f

Diagonal vector couplings cancel
since the vector current iIs conserved

a
Eﬁu(m“qi) =0

2f
FV A a
= CV/A

Bounds very ‘assumption’-dependent:
* Unknown fermion-mixing matrices
* Accidental protection due to charges
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7

%

V A Vo A
Fbs Fbs Fcu Fcu
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2. UV: Flavour Violation in the Higgs

LM — @ (VEAH, + YEHS)dR + . .. .

( —85H+ ) 7 < CBH+ )
— . 2 — . .
=(cpv — Sah + coH —isgA) =(sgv + cah + so H +icgA)

Ny
Ny
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2. UV: Flavour Violation in the Higgs

+ +
pPQ2HDM _ o (ydpr |\ ydpgdyg ., 4 B —sgH B cgH
Y ar (Y H, 2 Hy )dr Hy = %(C@U — Sah + co H —isgA) Hy = %(85?} + coh + s H +icgA) ) -
X, =diag(0, 0, 1), X;. =diag(c3, %, ¢ New degrees of freedom: H, A, HT h
qr. R B =B =B
d d d . U2
. 0 0 0 ] ybl y%zQ y%zs vev mixing: tang = e a : Mixing CP-even Higgs
Yr=1{29 0 0 , Yo =Y Y2 Yos :
yzcsl1 yg2 yg:s 0 0 0
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2. UV: Flavour Violation in the Higgs

1 1
pPQ2HDM _ o (ydpr |\ ydpgdyg ., 4 B —sgH B cgH
Y ar(YUHi+ Yy 1 )dr i = %(C@U — Sah + co H —isgA) g = %(s[w + coh + s H +icgA) ) -
Example:
Xy, = diag(0, 0, 1), Xy, =diag(cs, ¢z, c3) New heavy degrees of freedom: H, A, H* SM Higgs: h
U
d 0 0 0 ; yiil 9?2 yils vev mixing: tan 0 = 22 a : Mixing CP-even Higgs
Y = 0 0 0 , Yy = ygl ?/32 yg:a o1
yzcsl1 yg2 yg:s 0 0 0

Flavour violation arises because the interactions of
the Higgs sector are not aligned with the fermion

masses.

v v 1
My = —cgYd + —s3Y8 CHe = — (v, +YZs,
d \/551 \/552 \/5(104‘23)
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2. UV: Flavour Violation in the Higgs

+ +
pPQ2HDM _ o (ydpr |\ ydpgdyg ., 4 B —sgH B cgH
Y ar (Y H, 2 Hy )dr Hy = %(C@U — Sah + co H —isgA) Hy = %(85?} + coh + s H +icgA) ) -
X, =diag(0, 0, 1), X;. =diag(c3, %, ¢ New degrees of freedom: H, A, HT h
qr. R B =B =B
d d d . U2
. 0 0 0 ] ybl y%zQ y%zs vev mixing: tang = e a : Mixing CP-even Higgs
Yr=1{29 0 0 , Yo =Y Y2 Yos :
yzcsl1 yg2 yg:s 0 0 0

Diaonalising the masses does not diagonalise the interactions

Flavour violation arises because the of B, I, 1 Sa_p 4
the sector are with the fermion Cij* = Vs 0ijCa - V2 cp et; = (V4 Ys'Var)is
v v 1 Flavour violation can be encoded in this combination
My = —cgYd + —s3Y8 CHe = — (v, +YZs,
1= R T gt \@( I Ca + Y3 Sa)
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2. UV: Flavour Violation in the Higgs

_ _ . i H+
LPQ2HDM o (VAH, + YAHDdR + . .. _ sgld _ Cs
Y LT H A+ Y5 Hy )dg Hy = %(C@U — Sah + co H —isgA) Hy = %(s[w + cah + So H +icgA) ) -
Example:
Xy, = diag(0, 0, 1), Xy, =diag(cs, ¢z, c3) New heavy degrees of freedom: H, A, H* SM Higgs: h
d d d . U2
] 0 0 0 ) y%ll 952 ybs vev mixing: tan 0 = v_ o : Mixing CP-even Higgs
Yir=1290 0 0 , Yo = | Y1 Y2 Y3 :
yzcsl1 yg2 yg:s 0 0 0 . . . . . .
Diaonalising the masses does not diagonalise the interactions
Flavour violation arises because the interactions of . e~ ) /
. . . . CHd — di 5 .C | i o B€d3 d _\’ VT YdV o
the Higgs sector are not aligned with the fermion ij veg TR ey i €, = (Vi Yo Vag)is
masses. N,
v v 1 Flavour violation can be encoded in this combination
My = —cgYd + —s3Y8 CHe = — (v, +YZs,
d \/§ L1 \/5 pL2 \/5( 1 Ca T Yo'S )

What is the relation between the flavour
violation in the Higgs and the axion?
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2. UV/IR Connection

On the one hand, flavour violation is determined Iin On the other hand, in the UV completion, flavour
the IR by the charges of the axion violation is dependent on the Yukawa structure
R,L
Cd — VCZTR,LXdR,LVdR,L egj — (VdTLYQdVdR)ij
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2. UV/IR Connection

On the one hand, flavour violation is determined Iin On the other hand, in the UV completion, flavour
the IR by the charges of the axion violation is dependent on the Yukawa structure
R,L
Cd — VCZTR,LXdR,LVdR,L egj — (VdTLYQdVdR)ij

But the structure of the Yukawas is determined by the charges!

— X, Y+ Yeix, — X Ye¢=0
Ef/Q'QHDM = CIL(YldHl + YQng)dR + ... use PQ invariance ww-}‘*:u i 1d 1d " 1d
' X, YA+ YIX,, — %YE=0
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2. UV/IR Connection

On the one hand, flavour violation is determined Iin On the other hand, in the UV completion, flavour
the IR by the charges of the axion violation is dependent on the Yukawa structure
R,L
Cd — VCZTR,LXdR,LVdR,L egj — (VdTLYQdVdR)ij

But the structure of the Yukawas is determined by the charges!

— X, Y+ Yeix, — X Ye¢=0
Ef/Q'QHDM = CIL(YldH 1+ YQdHS)dR + ... use PQ invariance w«-‘z“‘“} =l . : d " : .
: — Xy, Yy + Yy Xy, — A2Yy =0

Using the definition of the fermion yd= Y2 (X, Mg — MyX; + XoMy)

mass matrix veg
My = ——cgY8 + ——s5Y¢ yi = V2 X, My + MgXy — X My) .
NERAEY. vs;
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2. UV/IR Connection

On the one hand, flavour violation is determined Iin On the other hand, in the UV completion, flavour
the IR by the charges of the axion violation is dependent on the Yukawa structure
R,L
Cd — VCZTR,LXdR,LVdR,L egj — (VdTLYQdVdR)ij

But the structure of the Yukawas is determined by the charges!

—X, YO+ Yix, —xY:=0
Ef/Q'QHDM =g (Y PH, + Y H))dr + ... use PQ invariance w«-‘z“‘“} et . ' d " ! .
| — X, Yy + Y5 Xy, — XYy =0
Usina the definition of the fermion ; V2 All flavour violation of the Higgs sector is
mas,éJ matrix V= @ (Xg Mg — Ma&a + X2Mq) | also encoded in the charges!
v v V2 V2 . . )é}{\‘,fﬂ
Mg = ——=cgY{ + —=55Y5 Ve = X, Mg+ MyX, — X My) . d_ V2 [ _ oL R_ X
d \/551 \@/32 2 v35( gMa + Mgy 1 M) € USB( Cr Mg+ MgaCy %VMUZ)’

Di Luzio, Guerrera, XPD, Rigolin 2304.04643
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1. Motivation
1.1. Strong-CP Problem and axion solution
1.2. Flavour violation in the axion
2. Flavour violation in DFSZ models
2.1. IR: Flavour violation in the axion
2.2. UV: Flavour violation in the Higgs
2.3. UV/IR Connection

3. Example in the quark sector
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3. Examples: Quark sector

2|]\411\£P N ATeV \? 6‘112631*
3.5-10~15 GeV

S23 T H
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3. Examples: Quark sector

2 d 2

35-10-15GeV So3 M y2 A2 | z
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3. Examples: Quark sector

2 ” 2
2|M11\;P N 4T6V 6?26621/1 Br(K—I- N ﬂ.—l- ) — (GFfK’Vus‘Q)_Q mg{ ’C¥Z‘2
3.5-10715 GeV So8 MK y2 A2 |’ a
V2 . .
er; = — (—=Ca, Mg+ MyCap,)s;
?JSB
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3. Examples: Quark sector

2 . 2
3.5-10— 15 GeV So8 MK y2 A2 | fa
V2 e
€i; = ——(—=Ca, My + MaCap)i;
?JSB

* only flavour violation in LH-quarks 5 5
or RH'quarkS fa, 1 TeV BI’(K — 7TCL) _ 2 ‘Ml |
. Alignment limit: ca—g =0 ma=my 1011 GeV Sop MK 7.3-10-11 3.5-10=1° GeV

Xavier Ponce Diaz - UV/IR Flavour connection in axion models



3. Examples: Quark sector

f, [GeV]
104 1013 10% 10! 10%®  10° 108 107

106 e Lo o0 0 T Lo o0 0 T TP Lisvs s b o0

105 -
%I 2 2
9] fa 1 TeV Br(K — ma)\ 2 | MY
I 101 GeV S25 MK 7.3-10"11 J  3.5-10715GeV
& 10% -

10° Flavour violation in the s — d transition

10~/ 10°° 10> 104 103 102 101
m, [eV]
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3. Examples: Quark sector

f. [GeV]
10 103 102 101 10 109 108 107
106 :----.. L T Lo o 0 Liivo o o o Liio oo o o T Lissoi g o 0
e T — ~——

10° - . — %‘N"m
G fa 1TeV \“{Br(K — ma)\}  2|Mpy°
E 101GV ) \sopmp ) \"7.3-10-1L7 ~ 35-10-15 GeV
Q 14
Q 10

102 - Flavour violation in the s — d transition

107 106 10-5 10~* 10-3 10-2 10-1

m, [eV]
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3. Examples: Quark sector

f; [GeV]
1014 1013 1012 1011 1019 10° 108 107
106 e e — TN T TN T L 0 0 Leao oo 0
e o Qm“"""*mﬁ

10° - “‘N&%
%I 2 2 -~ %,
< T 1 TeV { (K — ma 2 | MNP
EI 1011 GeV So3 M el 3,1,1. 1 3510715 GeV
ﬁ 104 _
Vp)

107 Flavour violation in the s — d transition

e TE
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3. Examples: Quark sector

f; [GeV]
1014 1013 1012 101! 1019 10° 108 10/

106 Lo o 0 T Lo o 0 T Lo o 0 Lisa o 0 Lissoi g o 0

10°
%I 2 2
9] fa 1 TeV Br(K — ma)
EI 1011 GeV So3 M 7.3-10—11
~ 104
Vp)

10° Flavour violation in the s — d transition

107 10°° 10> 104 103 102 101
m, [eV]
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3. Examples: Quark sector

f, [GeV]
1014 1013 1012 101! 1010 10° 108 10’
106 by oo 0 Livos o0 0 Lo oo 00 Livos o0 0 Lo oo 00 P Loy 0 0

10°
%I 2 2
G fa 1 TeV Br(K — ma)\ 2 | MY
I 101 GeV S25 MK 7.3-10"11 J  3.5-10715GeV
& 107

10° Flavour violation in the s — d transition

LHC bound
107 10~® 105 10~* 103 1072 107!
m, [eV]
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3. Examples: Quark sector

f, [GeV]
1014 1013 1012 10t 1010 10° 108 10’
6 | P A ] | TR R ] | T ] | TR R ] | T
10 -
&
S
O
-y
O
S,
105 o
@
— -
> > 5 5
G - fa 1 TeV Br(K — ma)\  2|M}F
I 101 GeV S25 MK 7.3-10"11 J  3.5-10715GeV
~ 104
n

103 : : : r
LHC bound Flavour violation in the s — d transition

10~/ 10°° 107> 10~ 103 1072 1071
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3. Examples: Quark sector

f; [GeV]
1012 1011 1010 10° 108 10’
6 ‘ Lev v v 0 0 Lev v 00 0
10 >
11
o
©
-
@)
O.
105 >
@)
— C
> S
8 o
= fa °( 1TeV \° (Br(B — Ka) B 2 | MY
£ 8.8 107 GeV S8 MK 71-1076 ) 1.2-10"11 GeV
~ 104
Vp)
103 HE bound Flavour violation in the b — s transition
107> 104 103 102 101
m, [eV]
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3. Examples: Quark sector

f; [GeV]
1012 1011 1010 10° 108 10’
10 >
11
o
©
-
@)
O.
105 >
@)
— C
> S
8 o
= fa °( 1TeV \° (Br(B — Ka) B 2 | MY
£ 8.8 107 GeV S8 MK 71-1076 ) 1.2-10"11 GeV
~ 104
Vp)
103 HE bound Flavour violation in the b — s transition
107> 104 103 102 101
m, [eV]
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Conclusions

 [Flavour violation in the UV completion is in 1-to-1 correspondence with the flavour violation of the
axion.
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Conclusions

 [Flavour violation in the UV completion is in 1-to-1 correspondence with the flavour violation of the
axion.

 This allows to trade the couplings and link flavour observables produced by the IR and UV sectors.
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Conclusions

 [Flavour violation in the UV completion is in 1-to-1 correspondence with the flavour violation of the
axion.

 This allows to trade the couplings and link flavour observables produced by the IR and UV sectors.

 (Almost) No assumptions on the charges or the Yukawas need to be made!
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Conclusions

 [Flavour violation in the UV completion is in 1-to-1 correspondence with the flavour violation of the
axion.

 This allows to trade the couplings and link flavour observables produced by the IR and UV sectors.
 (Almost) No assumptions on the charges or the Yukawas need to be made!

« LHC + astrophysical bounds combine in an interesting interplay, e.g. astrophysics giving lower
bounds on the mass of the heavy scalars.
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Conclusions

 [Flavour violation in the UV completion is in 1-to-1 correspondence with the flavour violation of the
axion.

 This allows to trade the couplings and link flavour observables produced by the IR and UV sectors.
 (Almost) No assumptions on the charges or the Yukawas need to be made!

« LHC + astrophysical bounds combine in an interesting interplay, e.g. astrophysics giving lower
bounds on the mass of the heavy scalars.

 Easily expandable to other observables i — T u(e), 7 — aple) ...
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Conclusions

 [Flavour violation in the UV completion is in 1-to-1 correspondence with the flavour violation of the
axion.

 This allows to trade the couplings and link flavour observables produced by the IR and UV sectors.
 (Almost) No assumptions on the charges or the Yukawas need to be made!

« LHC + astrophysical bounds combine in an interesting interplay, e.g. astrophysics giving lower
bounds on the mass of the heavy scalars.

 Easily expandable to other observables i — T u(e), 7 — aple) ...

Thanks for your attention!

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under the Maric Skiodowska-Curie grant agreement No 260881,
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Scalar Potential: Alignment Limit

A A
V (1, ®3) = M} B]®1 + M3, &fds — (M1®[®; +hic.) + SHE[B1)? + ZH(B1D2)% + Ag(B]@1)(BP,) + A

1
+ {5A5<<I>I<I>2>2 + | A (@]1) + Ar(@]r) | [, + h-c-} ,

Gt HT
Hy = . . Hy = .
! (—%(v + Co—pH — Sq—ph — ZGO)> 2 (—%(ca_gh + Sq—pH — zA))
ma 0\ [ ca—p Sa—p ) [A1v? Agv? Ca—p —Sa—p
0 ms —Sa—3 Ca—p ) \Ngv? m? + Asv? ) \ sa_p Ca—fB )’
Alignment limit: Two ways of achieving alignment:
GT H+ AG — 0
b, = : by = :
L (—%(v—h—zGO)) T2 (—%(H—zA)) , , ,
- mpg =X my > v mi—|—A5v2:m%
Azv
2 6
Ca—p = Camt = (2 N (2 > v? 2 The new scalars can be
m4; — msi )(m3, — Aqv?) 2 AN 2 AL
oo my, 2 Ay My~ A at the EW scale
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Lepton Flavour Violation Example

2 9 3 LR\ |2
mp Ca—pB\ My, L.R\ (2 my. [(Co™)ij]
BR(h — 1,1, 2 BR(l; — I,

R( i) = 167y, (3505 ) w2 (Ce )il ( a) = 2

2mp T 12 (Ca—p\”
BR(h%lzl])ﬁBR(lz%alj) Mh ~ L fa (C ﬁ)

Ty, Fh V2

Some mild deviations at ATLAS BR(h — 7e) = 0.09 & 0.06 %

ATLAS 2302.05225 BR(h — 7)) = 0.1170-0° %
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Lepton Flavour Violation Example

f, [GeV] f, [GeV]
1012 101! 1010 10° 108 107 1012 1011 1010 10° 108 10’
100
2HDM type-ll, tg =1 10-1 2HDM type-ll, tg =1
10—2 i
2
Qo3
> T 1077 5 >
2 S 2
o o
= 104 - 5
@) o
o o,
(@) (@)
S 1075 - S
(- (-
D) )
o o
10-° .
107> 104 1073 1072 101 100
m, [eV]

2mn Ty F2 [ Co—p )\
BR(h — lil;) ~ BR(l; — al;)— I f‘; (C 5)
my, L'y v° \ cgsg
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