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The SMEFT
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Ultimate goal: bounds on Wilson coefficients == constraints on UV models



Higgs and EW physics at FCC-ee

* circular electron-positron collider



Higgs and EW physics at FCC-ee

FCC-ee

* circular electron-positron collider
* to be built at CERN

» four operation energies over a 15-year program
Vs =90, 160, 240, 365 GeV
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Higgs and EW physics at FCC-ee

g EWPQOs A
aEW(mZ): FZ) Aea Ap,’ AT’ Aba Ac’ Gl?acb Rea Rp,a R,, Rba Rc
ng gf B 127 ' .I'hag B F_
v (9{/)2: Egﬁ)z KA A A
\ Y,
e 20T T T T I W/’ R N B
s = = |
= Tt % et
B 1501/5 =91GeVp  1/§ =240 Ge%ﬁ = 365 GeV
s | | % %
: _ :
50 7 &
| |
: | %/M
i 7 8 9101112131415

Years

4



Higgs and EW physics at FCC-ee
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Higgs and EW physics at FCC-ee
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Diboson in SMEFT

e probe of the non abelian nature of the EW gauge group

triple gauge couplings (TGC) quartic gauge couplings (QGC)
Wwdf; i ‘ 4
v e
4 %

* Interplay with the Higgs sector

e constrain operators that do not enter in EWPOs



Bosonic operators

Warsaw basis
Operator Definition
bosonic

Os (¢'¢)B" By,

Opw (PTO)W* W),
Oswn (¢! 110) BH'W,,

Osa 0u(¢'9)0"(4'9)

Osp (¢ D 9)'(¢'D,i9)
Owww ergx Wi, WHew Kn

EWPOS . 0¢D, 0¢WB




Bosonic operators
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Operator Definition >AAM1LHR
bosonic wr A
Oy (¢'¢)B* By,
Oyw (ST AW "W,
(¢'7:19) BHW},
Opa 0u(9'9)0" (')
O4p (¢'D*¢)! (4" D)
Owww ersx W, WP jon

EWPOS 2(0¢ D) ((QqSW B)




Bosonic operators

\Warsaw basis W
Operator Definition >AAM1LHR
bosonic wr A
($'¢)B™ By,
Osw (¢T¢)W;WW,5V 7, 7 P H
(¢'7:19) BHW}, >MWQH
Opi 0,690 (819) -
O4p (¢'D*¢)! (4" D)
Owww ersx W, WP jon

EWPOS Z(0¢ D) ((QqSW B)




Bosonic operators
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Two-fermion operators
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Two-fermion operators
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Two-fermion operators
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Two-fermion operators
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WTW~ with Optimal Observables

Doubly resonant 4 fermion production
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WTW~ with Optimal Observables

Doubly resonant 4 fermion production

ee (W) S 4]
 fully leptonic
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If
* |inear dependence on Wilson coeffs.
e systematics is negligible

we can define Optimal Observables

* retain all the differential information

* maximal sensitivity to the Wilson
coefficients



WTW~ with Optimal Observables

Doubly resonant 4 fermion production
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precision reach of aTGCs at CEPC 240GeV
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Optimal Observables

* (Consider a differential distribution

do
= So(®) + Zi:ciSz-(Cb) =5(2)

e

SM setofm linear contribution
Wilson coeffs.

* The Optimal Observables are defined as
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theoretical experimental
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Optimal Observables

ASSUMPTIONS

* linear dependence over Wilson coeffs.
e experimental results = SM theory prediction

== Observables redefinition: O = cx
 The new )(2 Is defined as

Ax* (€)= Y cx(cov(cr cr))  cx
k.k'=1

* The inverse covariance is given by

Cov(cz-,cj)"lzf,( ’d<I>——de<I>[Sd<I>)

10



Global flts with S MEFIT
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e open source python package for global SMEFT fits
I. Giani, G. Magni, J. Rojo [2302.06660]
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* large HEP dataset (LHC Run | and ll, LEP EWPOs)

e soon will support future collider projections (HL-LHC, FCC-ee)
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Results

95% Confidence Level Bounds (1/TeV?) Preliminary
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Results

« EWPOs

95% Confidence Level Bounds (1/TeV?) Preliminary
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Results

« EWPOs
 Higgs: 6(ZH), 6(ZH) X BR(H), s(WW — H) X BR(H) at /s =240, 365 GeV
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Results

e EWPOs
* Higgs: 6(ZH), 6(ZH) X BR(H), s(WW — H) X BR(H) at y/s =240, 365 GeV
» Optimal Observables: e e™ - WW* - £ p,%v, at \/s =240, 365 GeV
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Conclusions...

* EWPOs dominate the bounds
* Higgs measurements constrain Oyw Oyp Oy
* Optimal Observables constrain Owww

general improvement of up to 2 orders of magnitude
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general improvement of up to 2 orders of magnitude

... & outlook

* include HL-LHC projections
e extend the FCC-ee dataset (top, ...)

e e
oS

stay tuned for more exciting results
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