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Whys and wherefores

Motivation

’ We are building on an evidence ‘ ...of - Or rather;I
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Whys and wherefores

Motivation

’ We are building on an evidence ‘ ...of - Or rather;I
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Hints for the art of Da Vinci's secret apprentice

@ Fundamental or composite?

@ Single or multiple? Or even overlapped?

@ Natural? Weakly or strongly coupled?

@ Stable? Up to an arbitrary UV scale? During inflation?
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The MultiHiggs setup

A blackboard will help here !

MY BLACKBOARD
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Coupling patterns
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e Coupling patterns
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Coupling patterns

Coupling shifts

® ’Multiscalar sectors | induce characteristic | coupling shifts
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Coupling patterns

Coupling shifts

[ ) | Multiscalar sectors \ induce characteristic | coupling shifts

extension model
. inert (vg =0
singlet EWSEB ‘(qu 720)
inert (vg = 0)
type-l a-p O(ys, \mr)
doublet type-Tl a—pB,0(yys, A\m)
aligned/MFV vr, Y Oyss Amr)
singlet+doublet yr,0 y5, Oy, \mr)
triplet Bn O(ys, M)
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Coupling patterns

Higgs Coupling in the 2HDM — LO patterns

& Expanding the 2HDM around the

decoupling limit
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Coupling patterns

Higgs Coupling in the 2HDM — LO patterns

& Expanding the 2HDM around the

2tan 8

decoupling limit & = cos(8 — a) ~ m
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Coupling patterns

Higgs Coupling in the 2HDM — LO patterns

& Expanding the 2HDM around the
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Coupling patterns

Higgs Coupling in the 2HDM — LO patterns

& Expanding the 2HDM around the

2tan 8

decoupling limit & = cos(8 — a) ~ 1+ tan2 8
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Coupling patterns

Coupling shifts from theory uncertainties
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Coupling patterns

Coupling shifts from theory uncertainties

[Covpmrgotira | -~ R
2

® l BSM & TH uncertainties ‘ <

2 T 2 T T
£<04 £<04 §< 04
r 1 r 1 * 5202 b
v E=02 . £=02
L L 15 MSsM
2HDM IL
MCHMS, 2HDM IL N i
5 N 5 MO 5 inle 2w
glet ~—g singlet —=, MCHMS
NssM 7 OHDM I ) [ b
05 osf MM 05F uownt
2HDM |
3 ; 03 I 3 2 3 i '
05 13 2 . I 05 1 15
ule Her 22

Portraying Multi-Higgs sectors



Coupling patterns

Coupling shifts from theory uncertainties
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Coupling patterns

Coupling fits to LHC data

’ Correlated relative log-likelihood —2A log £
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Coupling patterns

Coupling fits to LHC data

’ Correlated relative log-likelihood —2A log £
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Coupling patterns

Coupling fits to LHC data

’ Correlated relative log-likelihood —2A log £

Type | Type Il lepton—specific flipped
1 16
14
0.5 12
s . 10
8
= 50 6
0.5 g
| :

1
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50

tan tan B tan tan B
081 g girect i measured data

whe direct fit (A<0)
0.6 = aligned 2HDM
0.4 aligned 2HDM (constr.)
0.2 %4

N X
ot it DLV, Plehn, Rauch arXiv:1308.1979 [hep-ph]

-0.2
0.4 1 1
-0.6
-0.8

¢ ¢ 3 ¢ d

A not-to-miss: _ Corbett, Plehn et al. [arXivi1505.05516]




Effective Field Theory VS UV-complete models

Outline

© Effective Field Theory VS UV-complete models
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Effective Field Theory VS UV-complete models

EFT basics

c@
Leti(¢, m) = Lom + 230:5 Zad ATL({QUV}N A) O‘(l(zii) (9)

 Short-distance physics: is averaged
& Effective coupling strength ¢; encoding {guv } through matching

 Long-distance physics:

& light-field local interactions parametrized by o
& d > 4 operators dependent on ¢ & underlying symmetries

David Lépez-Val @ ITP-KIT Portraying Multi-Higgs sectors



Effective Field Theory VS UV-complete models

EFT basics

Building blocks

c@
Leti(¢, m) = Lom + 230:5 Zad ATL({QUV}N A) O‘(l(zii) (9)

 Short-distance physics: is averaged
& Effective coupling strength ¢; encoding {guv } through matching

 Long-distance physics:
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Effective Field Theory VS UV-complete models

EFT basics

Building blocks

c@
Leti(¢, m) = Lom + 230:5 Zad Adjzl (tauv}, A) O‘(l(zii) (9)

 Short-distance physics: is averaged
& Effective coupling strength ¢; encoding {guv } through matching

 Long-distance physics:

& light-field local interactions parametrized by o
& d > 4 operators dependent on ¢ & underlying symmetries

HEFT parametrization  SILH basis  Giudice, Grojean, Pomarol, Ratazzi ['07]

c c Ce A
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Effective Field Theory VS UV-complete models

Our target

“Given the future experimental resolution, full calculations in a UV complete model do not offer
considerable advantage in accuracy over the effective theory”
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Effective Field Theory VS UV-complete models

Our target

UV-complete model QFT framework ’ Effective Field Theory

“Given the future experimental resolution, full calculations in a UV complete model do not offer
considerable advantage in accuracy over the effective theory” ?

Key questions

@ Is there a scale hierarchy A > v for typical models testable at the LHC ?

@ How accurately does the linear, d6 HEFT reproduce full model predictions for trademark extended
Higgs sectors?

@ Where and why may discrepancies arise?

° Models, processes, observables?

° UV model structures; EFT construction (matching, truncation,
multiscales)

@ May full model versus EFT departures be quantitatively relevant for BSM Higgs analyses?

@ How do these conclusions extend to | LOOP EFFECTS |? arXiv:1607.08251 [hep-ph]



Effective Field Theory VS UV-complete models

EFT challenges

’ BSM Higgs program at the LHC challenges the EFT approach

& | RELEVANCE VS VALIDITY ‘

& EFT accurate if Eprys < A & relevant if Ay, g (A) ~ O(10)% LHC accuracy

‘A<\/1OQmH:28OGeV Lifg? < 1/2
2 2
o XBR _ 9 my
(cxBR)gy 1| A2 Z 0.1
‘AS\/lOgmH:BTeV Lifg? < 4m
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Effective Field Theory VS UV-complete models

EFT challenges

’ BSM Higgs program at the LHC challenges the EFT approach

& | RELEVANCE VS VALIDITY ‘

& EFT accurate if Eprys < A & relevant if Ay, g (A) ~ O(10)% LHC accuracy

‘A<\/1OQmH:28OGeV Lifg? < 1/2
2 2
o xBR _ 9™
(axBH)SM71| A2 NOl
‘AS\/lOgmH:BTeV Lifg? < 4m

& | NEW PHYSICS FEATURES ‘

& Strong couplings & Innacurate truncation competing orders
& Multiple & v-induced scales & Matching ambiguities scale & gauge phase
& Light scales & Kinematics OS resonances OffS shapes
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Precision observables

Outline

o Precision observables
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Precision observables EWPO parametrizations

Obligue parameters

Oblique parameters new physics contribution to WB polarization :
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Precision observables UV-complete model

The singlet-extended SM

agrangian & field content

Gt
‘L:ESM-',-B“SDNS—;L?SQ — A2 8% =Nz 0T @52 ‘ O = y+én+iG°
V2
Vs 4 s mp mpyg sina
S=—- . Vs
V2 sina v tanf = —
v
Salient parameter relations:
2 2 2 2 2 2
. 2 my3 —2X1 v ) 2 _ vy . my +'mH72)\1'u 2 2
sin a:W, tan ﬂ_v—g_‘zT mi & 2Xp v
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Precision observables UV-complete model

The singlet-extended SM

agrangian & field content

Gt
‘L:ESM-',-B“SDNS—;L?SQ — A2 8% =Nz 0T @52 ‘ O = y+én+iG°
V2
Vs 4 s mp mpyg sina
S=—- . Vs
V2 sina v tanf = —
v
Salient parameter relations:
2 2 2 2 2 2
. 2 my3 —2X1 v ) 2 _ vy . my +'mH72)\1'u 2 2
sin a:W, tan ﬂ_v—g_‘zT mi & 2Xp v
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Precision observables UV-complete model

The singlet-extended SM

Lagrangian & field content

less
‘L:LSM +0158,5 —p28% — XSt — Nz ot @52 ‘ ®=| vty +iG°
V2
o Vs + b mp M sin « )
NG sina v tanf = —
v
Salient parameter relations:
2 2 2 2 2 2
. 2 _m —2A1 v ) 2 _ vy . my +'mH72>\1'u 2 2
sin a_w, tan ﬁ_v—;_‘zT mi R 2X2 v}

Interactions

SM . cosae y =h
Goay = Gppy (1 +Asy)  with 1+ A, = {sina v H
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Precision observables UV-complete model

The singlet-extended SM

Lagrangian & field content

Gt
L= Lout 0"50,5 —p2 8% X5t =2 8157 | b= | 4 g +iC°
V2
Vs 4 s mp mpyg sina
S=—- . Vs
V2 sina v tan 8 = —
v

Salient parameter relations:

. 2 mﬁ72)\1v2 ¢ 2ﬂ _ ug _ 7n%+1n%172)\1v2
sinte = S an” =% = — o

Interactions

m3 & 2 v2

SM . cosae y =h
Goay = Gppy (1 +Asy)  with 1+ A, = {sina v H
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Precision observables UV-complete model

Singlet model oblique corrections
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Oy w (0) = _L{&n%vAe — 4m%v longl+ w_ TH

167s2, 2
2 2 2
m m m
+ m%v log ‘;V - 27‘”2 (4m€v — m?_l) log 21-1
s my — My, miy
.2 2 2 2 2 2
sin” « m m A v m
S~ —log —2 +1log —2 |~ 2 —log &
127 mzz m2 247 \o mr‘}_l my
—3sin? « m2 m? —3x202 m? m3 m2
7o B (20 o T ) & SOV (I M) o
167 82, my;, mj mj 327 s, Aamyy, \ my mi; my,

David Lépez-Val @ ITP-KIT Portraying Multi-Higgs sectors



Precision observables Singlet Higgs Effective Theory

Effective Lagrangian at tree-level

iSeill®] = [[DP]eiSlo*] = f[Dn]ei<s[¢’q’°‘ass]+o(’72))

[2() = Pam(@) +210) | | 22

=0
6P

P=Pglass
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Precision observables Singlet Higgs Effective Theory

Effective Lagrangian at tree-level

iSeill®] = [[DP]eiSlo*] = f[Dn]ei<s[¢’q’°‘ass]+o(’72)) ‘

6S
‘ D(z) = Pjass () + n(x) ‘ 3 =0
P=Plass
Singlet model EFT
o Neus(¢Td)  Asus(¢Te) 3
Sclass = —_92 — Ng I }-(d’) - u§ + O(d’ )
LD 4A2 3 Ay (07 9) 0" (¢70) & [ LoD 535 9u(676) 0" (679)

-
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Precision observables Singlet Higgs Effective Theory

Effective Lagrangian at one-loop

) ) i(S[¢,‘1>c|ass]+% (‘% n2+O(n3)>
etSeftl¢] /[D¢]615[¢,q>] — /[Dn]e D=Pgjase

1 .
-1 2 5

. o)
2 iS[§, Bjass] — £ Tr Iog(— — . )
=Pclass

2
eis[¢vq’class] 6°s e

e
N e

Q
Q

P=Pglags
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Precision observables Singlet Higgs Effective Theory

Effective Lagrangian at one-loop

) ) i(S[¢,‘1>c|ass]+% (‘% n2+O(n3)>
etSeftl¢] /[D¢]615[¢,q>] — /[Dn]e D=Pgjase

[N

; 5%8
els[¢vq’class] det _TCI)?

Q

$2 o
. )
zS[¢,d>c‘ass]—%Trlog(— M? )
~ e =Pclass

P=Pglags

Functional methods available: Henning, Lu, Murayama ['14,16]; Ellis & al. ['16]; Zhang ['16];
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Precision observables Singlet Higgs Effective Theory

Effective Lagrangian at one-loop

) ) i(S[¢,‘1>c|ass]+% %‘ n2+O(n3)>
etSeftl¢] /[D@]els[‘b'q)] — /[Dn]e D=Pgjase

1
-1 2 o
2 2 iS[¢ <I>C‘ass]—%Trlog(f 88 )
. ’ K3
~ els[¢1®class] |:det ( o°s ):l ~ e P=Pglass
P=Pglags

rr

Functional methods available: Henning, Lu, Murayama ['14,16]; Ellis & al. ['16]; Zhang ['16];

£1-Ioop 1 1U3 1 (P U)2 _ )‘g é + 1 >‘§ @
of 2 Toumeae )60 12V r T T oa(amz Az T T agamzaz \xen/) °

David Lépez-Val @ ITP-KIT Portraying Multi-Higgs sectors



Precision observables Singlet Higgs Effective Theory

Effective Lagrangian at one-loop

) ) i(S[¢,‘1>c|ass]+% %‘ n2+O(n3)>
etSeftl¢] /[D@]els[‘b'q)] — /[Dn]e D=Pgjase

2
LT [det ( s

1
-1 $2 o
2 iS[¢,d>c‘ass]—%Trlog(— % )
~ e P=Plass
P=Pglags

rr

Functional methods available: Henning, Lu, Murayama ['14,16]; Ellis & al. ['16]; Zhang ['16];

£1-Ioop 1 1U3 1 (P U)2 _ )‘g é + 1 >‘§ @
of 2 Toumeae )60 12V r T T oa(amz Az T T agamzaz \xen/) °
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Precision observables Singlet Higgs Effective Theory

Renormalization

malizing the Effective Lagrangian

‘ ngre({cgafe) — Lei({ci}) + 6Lekt(dc;) ‘ Zci’cj =140Z;;
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Precision observables Singlet Higgs Effective Theory

Renormalization

malizing the Effective Lagrangian

‘ ngre({cgafe) — Lei({ci}) + 6Lekt(dc;) ‘ Zci’cj =140Z;;
de; r1+e (4mp®\ i :
dlogp 7 T (am2 \ kR .
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Precision observables Singlet Higgs Effective Theory

Renormalization

malizing the Effective Lagrangian

‘ ngre({cgafe) — Lei({ci}) + 6Lekt(dc;) ‘ Zci’cj =140Z;;
de; T(1+¢€) (4mp?\ ~iy )
— =y 6Zcie; = ——5— = (4 fin)
dlog p J (4m) 753 €
Cﬂilh\\ e Vool v v G v der v,
14 v Vo Vo 1% |4
G h
_ 2 2 2
Qem CH 2 2 my - Smyy, —mj,
II 0) = ——— ¢ 3myy Ac —4miy, log — + ——+
ww (0) 16752 { myy Ae w 108~ + 5
2 2 2
2 mw mw 2 2 Mh -
+myy log pz T m2 —m2, (4mW B mh) log m%v} +E0Zey p 1]
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Precision observables Singlet Higgs Effective Theory

Renormalization

malizing the Effective Lagrangian

LBOA™) > Lar({ei}) + SLen(Ge) |

Zejo; =1+0%s;

de; T(1+¢€) (4mp?\ ~iy
=y 6Zcje; = ———5 : 2L (+fin)
dlog J (4m) 1553
h
CH(,/-\\ PR v cH v v C(% v der %
v v Vo Vo Vv
G h
Qem CH 2 mi  5m3, —mj
Iww (0) = Tome2 3myy Ae — 4mW log —+ f—i_
2 2 2
2 My mw 2 2 h -
+ myy log —~ m (4mW - mh) log %V} + _[6Z,:‘¢,,7B Tl
3e2 v? ( ) = 3aew tan? Ow /\§ v? \ (2>\2 vg )
= = - o
YTH = MH-T 22 AZCT mz (an)? 22 (2X202) g )

z
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Precision observables Singlet Higgs Effe

Matching prescriptions

‘ & A choice ‘ ‘ & gauge phase ‘ ‘ & truncation ‘
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Precision observables Singlet Higgs Effective Theory

Matching prescriptions

‘ & A choice ‘ ‘ & gauge phase ‘ ‘ & truncation ‘

& Default matching

@ Matching scale A = Mheay  (Mheavy > pEwss)
@ O(A™2) truncation
@ c(p) evaluated at < EWSB via RG
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Precision observables Singlet Higgs Effective Theory

Matching prescriptions

‘ & A choice ‘ ‘ & gauge phase ‘ ‘ & truncation ‘

& Default matching

@ Matching scale A = Mheay  (Mheavy > pEwss)
@ O(A™2) truncation
@ c(p) evaluated at < EWSB via RG

= Hazards! Sizable BSM-Higgs couplings

(] ’ Mphys ~ Mheay £ O(gv) ‘ = spoilt scale separation & sizable mass splittings

@ lLarged > 6 contributions’ 04 x 04=6 (pTp)d—6 ‘

d—6
’ & v-improved matching: ‘ absorb O (%) terms into £ |

@ Matching scale A = Mphys
@ Wilson coefficients written in terms of mass-eigenstate & mixing

A2 p? 2(1 — cos a) v?2
O | =2— 1o, (@t ®)o%2u(dT @) | Vs ="~ (9, (T ®) 0" (T @
H 2,\2/\2[ u ( )0~ u( )] m2, [0u( ) 0% ( )]
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Precision observables Singlet Higgs Effective Theory

Matching prescriptions

‘ & A choice ‘ ‘ & gauge phase ‘ ‘ & truncation ‘

& Default matching

@ Matching scale A = Mheay (M > pewss)
@ O(A~?) truncation
@ c(p) evaluated at o < EWSB via RG

= Hazards! Sizable BSM-Higgs couplings

(] ’ Mophys ~ Mheay + gv ‘ = spoilt scale separation & sizable mass splittings

@ Larged > 6 contributions’ 0 x 04=6 (pT )6 ‘

’ & Broken phase matching ‘ ’ Include v-dependent finite parts to loop-induced O's ‘

@ c(u) evaluated directly at u < pewss through explicit matching
1—‘flu'Tll [d)] ({gfull}v n= A) = F1EF;IT [¢] ({ci}, w= A) ‘

2,2 2,2
o) _ 3oews2 A3 A2 e () _  cews2 A3 (_E | A2)
O AZ T T 32mcZ AgA? logﬁ VS| = = 32mc2 Ag A2 2 +3 087
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Precision observables Singlet Higgs Effective Theory

EFT setups

Matching schemes

: : 3aews2 A2 2
’ & LL-L: Leading-log loop-induced ‘: CTA(Q‘L) =— 3;1“5;02/32 log 2—2
’ & LL-TL: Leading-log loop-induced plus cyee-mediated loops ‘
2
N i i ith SH — _ 23 _
LL-L + cpg — insertions with =4~ = TapAZ
2 . 2
] & LL-TLv: v-improved LL-TL ‘ exi) — 3“921@51 52 Jog oy

’ & BP-TL: Broken phase matching & weak-scale loops: ‘

2,2
er(p) _ __ewsyA3
A2 327mc2 AgA2

(73 + 3log 2—2) + cu — insertions

] & BP-TLv: v-improved BP-TL: ‘

2 2
er(w) _ agwsy (1—ca) 5 myy . .
AT T 8mc, v2 3 +3log —4- | + cm — insertions

w
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Precision observables

rsus full model comparison

Singlet HEFT versus full model comparison

& Benchmarks

& Parameters
myg  sa  tanf A= /2202 g g A3 cpv?/A?
LL-TL BP-TLv
st 300 0.1 10 298.8 013  74x10° 3 12x10~ 2 69x10 5 1.0x10~ 2
s2 | 700 0.1 10 696.6 016  39x1072  75x1072 | 95x1073  t1ox10732
s3 | 300 03 10 288.6 018  66x10°3  34x10-2 | 65x102  92x10”2
s4 | 500 0.3 10 668.8 046  36x10~2  22x10—1! 92x10~2  92x10~2
& Predictions
Tull model [N TLTL BP-TL BP-TLu
s 6.22 x 10— 2 4.79 x 10~ 4 6.26 x 10~ % 4.74 x 10~ 4 6.94 x 10— 4
s | s2 1.13 x 1073 1.08 x 1073 1.29 x 1073 1.08 x 1073 1.14 x 1073
s3 5.60 x 1073 4.43 x 1073 5.83 x 103 4.38 x 1073 6.38 x 1073
sS4 1.01 x 102 1.04 x 10~2 1.23 x 10~ 2 1.03 x 102 1.05 x 102
S —8.30 x 10-%  —1.39 x 10°3  —8.07 x 10-%  —3.67 x 10~ %  —5.41 x 10— %
| s2 | —1.93x1073  —3.14x1073 —234x107% -—1.74x1073 —1.85x10°3
3 | —7.47x 1073 —1.28x 1072  —7.32x 1073  —3.14x 1073  —4.97 x 1073
s4 | —1.74 x 1072 —3.00 x 102 —2.22x10°2  —1.63x10°2  —1.70 x 102
Freitas, DLV, Plehn arXiv:1607.08251 [hep-ph]
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Precision observables Singlet HEFT versus full model comparison

T T T T T T T T T T T T
S parameter
A, = 18x10"
3ls.,
4.1x10 5.0x10°
T parameter
2, = 18x10"
2, =6.6x10"
1.4x10° 7
e 0
200 500 600 700 800 900 10 200 500 600 700 800 900
s3 m,, [GeV] s3 m,, [GeV]
sin o k
10'F 4 10" s
| L L L | L L L
10 15 20 25 30 10 15 20 25 30
tanp tanp
T T T 0 T
,| S parameter s3
12x10°F gt T parameter
inc = 0.3 ~. sina=0.3
tanp =10 Sl tanf =10

10x10” -LOX10°

8.0x10”
2.0x10°

6.0x10”

I |
3 400 500 600 700
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Collider searches

Outline

e Collider searches

David Lépez-Val @ ITP-KIT Portraying Multi-Higgs sectors



Collider searches

Seeking additional scalars

& A direct probe for scalars in the light & mid-mass ranges

& A tool for setting constraints on mass VS coupling strength space

David Lopez-Val @ ITP-KIT Portraying Multi-Higgs sectors



Collider searches

Seeking additional scalars

& A direct probe for scalars in the light & mid-mass ranges

& A tool for setting constraints on mass VS coupling strength space

WHERE?

& heavy-quark-rich final states

& Handle on Yukawas J Challenging background

& With the help of | jet substructure
& With the guidance of
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Collider searches

Seeking additional scalars

& A direct probe for scalars in the light & mid-mass ranges

& A tool for setting constraints on mass VS coupling strength space

WHERE?

& heavy-quark-rich final states

& Handle on Yukawas J Challenging background

& With the help of | jet substructure
& With the guidance of

‘ pp — ttA — ttbb with dileptonic tops

1 2
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Collider searches

Simulation details

& Signal process:‘ pp — tEA/H — tbb ‘ | MG5-MC@NLO + PYTHIAS |

& Backgrounds: pp —— tibb, tfZ | | SHERPA + OPENLOOPS |
& Jet substructure: | BDRS fat-jet filtering | in a mass-tailored window |mBPR® — m 4| < 0.15
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Collider searches

Simulation details

& Signal process:‘ pp — tEA/H — tbb ‘ | MG5-MC@NLO + PYTHIAS |

& Backgrounds: | SHERPA + OPENLOOPS |
& Jet substructure: | BDRS fat-jet filtering | in a mass-tailored window |mBPR® — m 4| < 0.15

R AR RS

A E
I itbb
Wz ]

m,=200 GeV ]

do [ fb }
ames [ GeV | [l itbo
Wiz -
m,=50 GeV

50 100 150 200 250 300 350 400 450
mEPRS [GeV]

60 80 100 120 140 160

mEPRS [GeV]
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Collider searches

2HDM interpretation

AN ’ - iy Alyst iy Abysb
& Simplified Model simulation: LD Ky 7z + Kp 7
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Collider searches

2HDM interpretation

AN ’ - iy Alyst iy Abysb
& Simplified Model simulation: LD Ky 7z + Kp 7

A 2HDM interpretation

& CP-odd scalar
& Alignment-without-decoupling
& UV-complete embedding for freely variable couplings

Type I: Kkt =cotB; kp = —cotf Type II: Kkt =cotB; kp =tanf3
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Collider searches

2HDM interpretation

iy Atyst iy Abysb
LD Ry yt\/;s + Ky B 5

& Simplified Model simulation: 7

A 2HDM interpretation

& CP-odd scalar

& Alignment-without-decoupling

& UV-complete embedding for freely variable couplings

Type I: ‘rat:cotﬁ; nbzfcotﬁ‘ Type Il: ‘ntzcotﬂ; nb:tanﬁ‘

Exemplary benchmarks

[ Bl:mas > 125 cos(B — a) =0 |

e my = 125 e mpy = (220 — 300)
2
- o _ mjtanp
® my+ = max(175,ma) ® mj, = T3 ton? 3
Bll: 63 < ma <125 sin(8—a) =0
e my = 120 e mpy = 125
e m 4+ =175 e m?, =0
Blll: my <63 sin(B—a)=0
e my = 120 e mpy = 125
2! %
2 (m% +2m%) tan 8
e m, 1 =175 omlz—m
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2HDM interpretation

Collider searches

B REEEE T R aaEEE S AARSSRRRERRR SRS AR RN E e RARARARRARERE

2 based on (an Ag) ~ based on (an, Ag) ]

- 2o 0 L=300 b Exclusion plot based on 4, 1

18— expected 95% CL 777 L=3000 fb* Expected 95% CL 1
5} 5}

< 16 < 1
) )

214 2 d

g g 0.1 =

12 ]

95% CL 7

CP-even vs. CP-odd 4

Type-l 2HOM sin(B- 1

m,=50 GeV 4

m,,=150 GeV
200 250 300 350 A 001 100 200 300 400 500 600

700 800
m, [GeV] L]

[enp—maconeraie]

& [5g ~ cot? B 95% C.L tan 3 reach growing with £
& 95% C.L m 4 reach up to 320 GeV with £ = 3000 fo—!

tan 8 bound VS £

& CP sensitivity through A¢y; = enhanced for large pr (A) thanksto t .tr + trtL

vid Lopez-Val @ ITP-KIT Portraying Multi-Higgs sectors



Outline

© Recap
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& Coupling patterns

The landscape
& Collider signatures The landmarks
& Precision The local’s tips
& Benchmarking Sleeping & eating

& Effective Field Theories

I 1111

Transportation
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& Coupling patterns

The landscape
& Collider signatures The landmarks
& Precision The local’s tips
& Benchmarking Sleeping & eating

& Effective Field Theories

I 1111

Transportation

Vielen Dank ;)
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