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Generalization: Extended HEFT

e>SMEFT: SM + scalar EFT .

SM + new f‘tleld(s) Arcadi, Cabo-Almeida, FG, Hager, 2512.11764/ aga/\g e

+ sg?A?Hetrles { &
:*D% Scalar S

Z 000"~ Fe, Tr[z:* (D'2)0*| Tt [£F(D,2)0%| £y

OSh

—I—-z'.ITr [ZT (D#-Z)aﬂ (0 _S@Hﬁﬁ [(D@)JF (D“Z)]@

v _ Y“’U, L » -
_ﬁ((m d'L)E(ydeR)@H(m b)Y (fji)}' h.c.)

{g!?B#UBHJ\‘iBJ_I_g-L{, Tpv Ii’;{,)h* ‘I’ggrBJu,pTr |:ZO'3 ET I,{IT,(“):| U_-CHBH_gE) Gaﬁtvcﬁdfﬁ)‘

1672
2 923 ) — )
Fe=Fo(h,S)=> Y C”\h S \+ O((h,S)})  X(z) = '@/
o i=0 j5=0 ; o

() — €17 2yemiev e’ /2

— generic characterization framework for new scalars

CEFT2026 F. Goertz




Extended HEFT

e>SMEFT: SM + scalar EFT .
SM + new f‘tleld(s) Arcadi, Cabo-Almeida, FG, Hager, 2512.11764 ﬁ e
+ symmetries \/ﬂ\‘d

Scalar S

1 . .'2 .
£55 Y 0,000 Fet LT [BH (DD | 1 [2H(D, D)% 7oy

" ¢=8,h
C 5 P
* Example application: i T [2HD!9)0% ] (9,8 Fs)+ - Tr (D) (D) B
m :? " (= T+ YigWiR\ 7 (p— 7\ ypl=oayt (ViR 7
S —ﬁ((uz,}; dz,L)E(};‘%dj,R)@}F(VLL EEL)ET&Y;J (fj,R ]'_ce h.c.

~ 7 197 B BuiFes +g" W Wi, Forf 99 B T[S SIWH | Foy ot 6™ Gl Fe

2 2-¢ / o ]
() i i - Jd ,
Fe=FohS) =33 Ciyjh'ST+0((h,8)Y)  N(x) = 7@
- i=0j=0 \ .

() — €17 2yemiev e’ /2

— generic characterization framework for new scalars

CEFT2026 F. Goertz




Extended HEFT

eSMEFT: SM + scalar EFT s
SM + new f‘tleld(s) Arcadi, Cabo-Almeida, FG, Hager, 2512.11764/ aga/\g e
+ sg?A?Hetrles { &
:*D% Scalar S
"""""""""""""""""""" 0, 00" - Fe Tr sHDrS) e | Tr [S1(D,2) o3| F.
Z {Fet 1y 5 (05)0%) T [ (D, )0 .
o S.h
. . "2
* Example application: +-aITr[zT(Dﬂ-z)aﬂ (0,5 Fs)+7 Tr (D) (D5)] B
ms =7 _%((m ﬂ)z(}{:? R)fcqﬁ(m E)El—_;ayzi (?R)F—ce h.c.)
J.R
(mS 7 750 GeV) — 553 |9 B" BulFen +g"W Wi Foy +99 B Tr S SIWH | Foyy o +-g3GH G ey
- 2 24 ) S .
‘/.7‘_6‘ \‘E Fe ( ZZ C‘”‘h SJ ‘—I—O h. S) ) ‘E(:{:) _ engGJ(:r)/t; ‘
~c) == \ .

() — €17 2yemiev e’ /2

— generic characterization framework for new scalars

CEFT2026 F. Goertz




Extending HEFT
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SMEFT + Fermions
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SMEFT + Fermions
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From full theories to EFT

SUSY Effective field
UED theory (EFT)
little Higgs
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Pre-LHC LHC 2010 2011
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DMEFT

From full theories to EFT and back

SUSY . N
Effective field Simplified Ennsintant’ UV complete®
UED theory (EFT) models simplified models models
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DMEFT

From full theories to EFT(and back) | Comsene ) ol
/

IxXX5 + YoqH q + ps|H|?

SUSY Effective field Simplified A eDMEFT
UED theory (EFT) models o

: : — ysSXLxr — < (y§)V QL Hd}
little Higgs R

g

by gqu -
= NGy S

Gx XXS + /2 aq

v

S a a
— = c§GGy, +-.
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DM EFT

‘model independent’

‘proper’ QFT

?'?'Lq L
A3 XXTY
Shepherd, Tait, Zaharijas, 0901.2125
Beltran, Hooper, Kolb, Krusberg,
Tait, 1002.4137

Goodman, Ibe, Rajaraman, Shepherd, DM

Tait, Yu, 1005.1286, 1008.1783

Bai, Fox, Harnik, 1005.3747
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Bruggisser, Riva, Urbano, 1607.02475, ...
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Simpl. Models

valid for LHC

searches

- 9qlq _
“XXS + 2222 g8

PR

DM mediator

Alwall, Schuster, Toro, 0810.3921

De Simone, Giudice, Strumia, 1402.6287
Abdallah et al, 1506.03116
Kahlhoefer,S-Hoberg, Schwetz,Vogl,1510.02110
Boveia et al, 1603.04156

De Simone, Jacques, 1603.08002

Englert, McCullough, Spannowsky, 1604.074975, ...
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eDMEFT:
SM + new field(s)

SMEFT + DM + mediator

: = : : = DM F@V‘W\lOV\X | eDMEFT / Sx 1 § 1 5 0 . _\
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proper QFT — 3 [exsS* + cus | H2S? + cxn|H|'
- 3 (i + w2)7a)
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Alanne, FG, 1712.07626 - A Xexr +he.
) di, FG, Tenorth, Vogl, 2006.0717 )
Alanne, Arcadi, FG, Tenor ogl, 2 4 B é\ — 625 B B + g2cS, WIm W,
4 )T
\_ + g GGy, J

Leading EFT effects at D=5
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eDMEFT:

SM + new field(s) .
+ symmetr{es ' : SMEFT + DM + VV\@dlatOV'
nOuoxE DM Fermion X eDMEFT - . L ~
- ,+ > \Sca(ar med. S / Log = Lsm + 5('9“5(9“5 - E,U,SS + Xidx — My XX |
SE ro.3 As o3 /\_9 4
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Tere e

—ysSXLXxr +h.c.
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S 1 128 v 2.8 yrlpvyyd
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\ 2 .S mapv a )
\\; + g5 ('GG I;.u):| : 4

Leading EFT effects at D=5

bins driving exclusion
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eDMEFT:
SM + new field(s)

+ symmetries

",‘C/LOH

‘DM Fermion X

> Scalar med. S|
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eDMEFT

m,=225 GeV, ms=500 GeV, A=3 TeV ,c;=5
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0.1
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Alanne, Arcadi, FG, Tenorth, Vogl, 2006.07174
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SMEFT + DM + mediator
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Leading EFT effects at D=5
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eDMEFT:
SM + new ﬁ'eld(s)

E m’ ik E DM Fermion X eDMEFT - 1 1 N
« ot 10— Scalar med. S L5 = Loy + 5%50#3 B 5;%5‘2 r——
{ . . ’ /\_‘ 5 B _
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assumptions
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. 52 Dty
valid for LHC - A XLXR + h.c.
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Alanne, FG, 1712.07626
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CP-odd: ALP wediator
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eDMEFT:
SM + new field(s)

+ symmetries . SMEFT + DM + mediator
REEOE ‘DM Fermion X | eDMEFT B
o efe) e /[ s 1.~ = 1 .= \
v oot 0> Scalar med. S | L3 = Loy + —%SOMS _ 5;@82 + XidY — my XX
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proper’ QFT + (yP)uilt HE, + h.c.}
. 52 Dty
valid for LHC - A XLXR + h.c.
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- S |97CR B B + e W,
Alanne, FG, 1712.07626 16
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CP-odd: ALP wediator
see also 1901.09966 and refs therein
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Non-Linear (HEFT-like) eDMEFT

SMEFT + DM + genevic scalar mediator(s) SMEFT + DM + singlet mediator
Arcadi, Cabo-Almeida, Fabian, FG, 2411.05914
~ L5Y = Lo + 20,8008 — 1;1%32 + Xidx — myXx
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Non-Linear (HEFT-like) eDMEFT

SMEFT + DM + generic scalar mediator(s)

Arcadi, Cabo-Almeida, Fabian, FG, 2411.05914
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Allows for large mono-X rates (matches to 2HDM+s/a)
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Conclusions

ool / E [GeV]

1 9 £=3al
s 5 10" B8 M,
¢ a
A e O - PL
E 10 ,
Eia 056 L L£=3001b7"
i 0 ommmmite - ,
Integrated Luminosity [fb~' ] 106 107 104 1073

B(t — bIN)

‘ 15
* EFTs with light new states can be very useful for not 107 @ Meur

missing opportunities in between SMEFT (or DMEFT)
and UV-complete constructions and for

eff| -
[Coyl/A[TeV™]

\ characterizing new particles ..

cccccccc

* More thoughts/avenues ?!

,,,,,,,,
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