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Figure 14: Constraints on Wilson coe�cients from the combined LHC+EWPO analysis, presented in four blocks
with di�erent G-axis ranges. right-hand side panel shows the contribution of each input measurement group to the
eigenvector constraint in the Gaussian approximation.
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Figure 14: Constraints on Wilson coe�cients from the combined LHC+EWPO analysis, presented in four blocks
with di�erent G-axis ranges. right-hand side panel shows the contribution of each input measurement group to the
eigenvector constraint in the Gaussian approximation.
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Figure 14: Constraints on Wilson coe�cients from the combined LHC+EWPO analysis, presented in four blocks
with di�erent G-axis ranges. right-hand side panel shows the contribution of each input measurement group to the
eigenvector constraint in the Gaussian approximation.
6th July 2022 – 16:10 33

   Effective Field Theory interpretation of        

  Higgs & weak boson measurements     

 with ATLAS data & LEP precision observables  

Rahul Balasubramanian 

Operators defined in Warsaw basis (2499 operators) (182 operators)


dedicated operators affecting t,b quarks, same effects for leptons & other quark generations


flavour symmetry

SMEFT is a low-energy description of a fundamental theory at energy scale 

Lagrangian consists of higher dimensional operators { } & captures all  
allowed local contact interactions with known symmetries

Λ ≫ ⟨v⟩, E
𝒪d

i (d > 4)

SMEFT parameterisation of kinematic bins given as polynomial in Wilson coefficients: 

Allows to probe indirect signs of new physics in a model-agnostic manner

Kinematic information of Higgs production 
from 5 decay channels, measured in the 

simplified cross-section framework 

Parameterisation derived from both MC simulations and analytical predictions : 
    Predictions for tree-level EFT insertion with SMEFTsim 3.0

    SMEFTatNLO to resolve important loop contribution ( )

    Analytical predictions for  and EWPO observables


gg → ZH, gg → H, H → gg
H → γ γ

62 operators relevant for processes considered in this analysis  
Kinematic impact of some of the SMEFT operators shown below,


Many operators affect measurements with similar impact, cannot distinguish individually 

c ∼ O(0.01 − 0.1) c ∼ O(1 − 10)
Λ ∼ O(3 − 10 TeV) Λ ∼ O(0.3 − 1 TeV)

 Limits on SMEFT parameters 
← →
probe energy scales upto  
← →

Out of 62 operators, sensitive to 28 parameters in total ! 

6 correspond to Warsaw basis operators, rest are linear combination 

SMEFT framework allows to probe deviations across different measurements
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four-fermion operators 

operators  affecting HVV, Vff

Unfolded differential measurements 
of di-boson (WW, WZ, ZZ) 

& Z-boson (Z+2jets)

ATLAS Run-2 measurements

Electroweak precision observables (EWPO) from Z-resonance data from LEP & SLC
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pp → W +W − pp → Z H

Combined  
Interpretation

New local  
interactions

Modification 
to the SM

       Heavy particles beyond direct reach subtly affect kinematics of current measurements 
   EFT provides a framework to probe for indirect signs of new phenomena by extending the SM

0.2

0.4

u
n

c.

0.4−

0.2−

0

0.2

0.4

E
F

T
/S

M
∆

=0.05(3)

lq
 c

=0.1(1)

lq
 c

=0.2
eu

 c
=0.2(3,1)

qq
 c

=1.0(3,8)

qq
 c

=1.0(1,8)

qq
 c

=1.0
G

 c

=1.0(8)

tq
 c

=1.0(1,8)

Qq
 c

=2.0(8)

Qu
 c

ATLAS Internal

 [0,140)

 [140,180)

 [180,250)

 [250,450)

 [450,600)

 [600,1000)

[-1, -0.9375)

[-0.9375, -0.875)

[-0.875, -0.75)

[-0.75, -0.5)

[-0.5, -0.25)

[-0.25, 0)

[0, 0.25)

[0.25, 0.5)

[0.5, 0.75)

[0.75, 0.875)

[0.875, 0.9375)

[0.9375, 1)

[27,40)

[40,50)

[50,60)

[60,70)

[70,80)

[80,90)

[90,100)

[100,110)

[110,130)

[130,150)

[150,175)

[175,220)

[220,300) )
∞

[300,

[5,10)

[10,18)

[18,30)

[30,42)

[42,56)

[56,68)

[68,80)

[80,85)

[85,97)

[97,106)

[106,126)

[126,152)

[152,194)

[194,242)

[242,318)

[318,1100)

 [GeV]
T

m π/
jj

φ∆  [GeV]
l0

T
p  [GeV]

Z2
m

0.5

1

u
n
c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.05(3)

lq
 c

=0.1(1)

lq
 c

=0.2
eu

 c

=0.2(3,1)

qq
 c

=1.0(3,8)

qq
 c

=1.0(1,8)

qq
 c

=1.0
G

 c

=1.0(8)

tq
 c

=1.0(1,8)

Qq
 c

=2.0(8)

Qu
 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H  ZZ
→

H 

5−

10

4−
10

3−

10

2−
10

1−
10

1

u
n
c.

1−
10

E
F

T
/S

M
∆

=0.05(3)

lq
 c

=0.1(1)

lq
 c

=0.2
eu

 c

=0.2(3,1)

qq
 c

=1.0(3,8)

qq
 c

=1.0(1,8)

qq
 c

=1.0 c
<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H 
 

b

FB
A

c

FB
A

l

FBA Z
Γ bR cR

L
R

0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n

c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n

c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n
c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n
c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5 −

10

4 −
10

3 −

10

2 −
10

1 −
10

1

u
n
c.

1 −
10
E
F
T
/S
M

∆

=1.0
’
ll

 c

=0.5 (3)

Hl
 c

=1.0
H

 c

=1.0
dH

 c

=1.0
uH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p<60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p  < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<pV

T

W
H 400<p<150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p>400

V

T

ZH p<60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

ptH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H 
 

b

FB
A

c

FB
A

l

FB AZ
Γb Rc R

L
R

0

had
σ

Preliminary

0.5

1

u
n
c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

 <10

H
 

T 

0-jet, p 

H
 

T 

 p≤

0-jet, 10  <60

H
 

T 

1-jet, p

 <120

H
 

T 

p≤

1-jet, 60 

 <200

H
 

T 

 p
≤

1-jet, 120

 <350

jj 

 < 60, m

H
 

T 

2-jet, p

≥

<350

jj 

 < 120, m

H
 

T 

2-jet, 60 < p

≥

<350
jj 

 <200, m

H 
T 

2-jet, 120 < p

≥

> 350

jj 

 < 200, m

H
 

T 

2-jet, p

≥

 <300

H
 

T 

200< p  <450

H
 

T 

300< p 
 
H
 

T 

 p
≤

450  

  < 1-jet

 < 120

jj 

2-jet, 60 < m

≥

 < 350

jj 

 < 60 || 120 < m

jj 

2-jet, m

≥

 < 200

H
 

T 

 < 700, p

jj 

2-jet, 350 < m

≥

 <200

H
 

T 

 < 1000, p

jj 

2-jet, 700 < m

≥

 < 200

H
 

T 

 < 1500, p

jj 

2-jet, 1000 < m

≥

 < 200

H
 

T 

 > 1500, p

jj 

2-jet, m

≥

 > 200

H
 

T 

 > 350, p

jj 

2-jet, m

≥

 < 150

V

T

W
H p 

 < 250

V
T

W
H 150 < p  < 400

V
T

W
H 250 < p V

T

W
H 400 < p 

 < 150

V
T

ZH p 

 < 250

V
T

ZH 150 < p  < 400

V
T

ZH 250 < p 

 > 400

V
T

ZH p 
 < 60

H
 

T 

 p

 <200

H
 

T 

120 < p
 <200

H
 

T 

120 < p
 <300

H
 

T 

200 < p
 <450

H
 

T 

300 < p

> 450

H
 

T 
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

0.5

1

u
n
c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

 <10

H
 

T 

0-jet, p 

H
 

T 

 p≤

0-jet, 10  <60

H
 

T 

1-jet, p

 <120

H
 

T 

p≤

1-jet, 60 

 <200

H
 

T 

 p
≤

1-jet, 120

 <350

jj 

 < 60, m

H
 

T 

2-jet, p

≥

<350

jj 

 < 120, m

H
 

T 

2-jet, 60 < p

≥

<350
jj 

 <200, m

H 
T 

2-jet, 120 < p

≥

> 350

jj 

 < 200, m

H
 

T 

2-jet, p

≥

 <300

H
 

T 

200< p  <450

H
 

T 

300< p 
 
H
 

T 

 p
≤

450  

  < 1-jet

 < 120

jj 

2-jet, 60 < m

≥

 < 350

jj 

 < 60 || 120 < m

jj 

2-jet, m

≥

 < 200

H
 

T 

 < 700, p

jj 

2-jet, 350 < m

≥

 <200

H
 

T 

 < 1000, p

jj 

2-jet, 700 < m

≥

 < 200

H
 

T 

 < 1500, p

jj 

2-jet, 1000 < m

≥

 < 200

H
 

T 

 > 1500, p

jj 

2-jet, m

≥

 > 200

H
 

T 

 > 350, p

jj 

2-jet, m

≥

 < 150

V

T

W
H p 

 < 250

V
T

W
H 150 < p  < 400

V
T

W
H 250 < p V

T

W
H 400 < p 

 < 150

V
T

ZH p 

 < 250

V
T

ZH 150 < p  < 400

V
T

ZH 250 < p 

 > 400

V
T

ZH p 
 < 60

H
 

T 

 p

 <200

H
 

T 

120 < p
 <200

H
 

T 

120 < p
 <300

H
 

T 

200 < p
 <450

H
 

T 

300 < p

> 450

H
 

T 
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

ZZWWZjjWZ

ggH VBF VH ttH,tH BREWPO

0.5

1

u
n

c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.02
HB

 c
=0.02

HWB
 c

=0.02
HW

 c

=0.1
HD

 c
=0.2

tW
 c

=0.2
tB

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H  ZZ
→

H 

|   
EF

T|
/S

M

0.5

1

u
n
c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.05(3)

lq
 c

=0.1(1)

lq
 c

=0.2
eu

 c

=0.2(3,1)

qq
 c

=1.0(3,8)

qq
 c

=1.0(1,8)

qq
 c

=1.0
G

 c

=1.0(8)

tq
 c

=1.0(1,8)

Qq
 c

=2.0(8)

Qu
 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H  ZZ
→

H 

0.2

0.4

u
n

c.

0.4−

0.2−

0

0.2

0.4

E
F

T
/S

M
∆

=0.1
He

 c

=0.1(1)

Hl
 c

=0.2
Hu

 c
=1.0

Hd
 c

=0.5(1)

Hq
 c

=0.02(3)

Hq
 c

=1.0(1)

HQ
 c

=1.0
Hbq

 c

ATLAS Internal

 [0,140)

 [140,180)

 [180,250)

 [250,450)

 [450,600)

 [600,1000)

[-1, -0.9375)

[-0.9375, -0.875)

[-0.875, -0.75)

[-0.75, -0.5)

[-0.5, -0.25)

[-0.25, 0)

[0, 0.25)

[0.25, 0.5)

[0.5, 0.75)

[0.75, 0.875)

[0.875, 0.9375)

[0.9375, 1)

[27,40)

[40,50)

[50,60)

[60,70)

[70,80)

[80,90)

[90,100)

[100,110)

[110,130)

[130,150)

[150,175)

[175,220)

[220,300) )
∞

[300,

[5,10)

[10,18)

[18,30)

[30,42)

[42,56)

[56,68)

[68,80)

[80,85)

[85,97)

[97,106)

[106,126)

[126,152)

[152,194)

[194,242)

[242,318)

[318,1100)

 [GeV]
T

m π/
jj

φ∆  [GeV]
l0

T
p  [GeV]

Z2
m

0.5

1

u
n

c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.1
He

 c
=0.1(1)

Hl
 c

=0.2
Hu

 c

=1.0
Hd

 c
=0.5(1)

Hq
 c

=0.02(3)

Hq
 c

=1.0(1)

HQ
 c

=1.0
Hbq

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H  ZZ
→

H 

5−

10

4−
10

3−

10

2−
10

1−
10

1

u
n
c.

1−
10

E
F

T
/S

M
∆

=0.1
He

 c

=0.1(1)

Hl
 c

=0.2
Hu

 c

=1.0
Hd

 c

=0.5(1)

Hq
 c

=0.02(3)

Hq
 c

=1.0(1) c
<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H 
 

b

FB
A

c

FB
A

l

FBA Z
Γ bR cR

L
R

0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n

c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n

c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n
c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5−
10

4−
10

3−
10

2−
10

1−
10

1

u
n
c.

1−10E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p
<200

H
T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H
T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V
T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p

<150

V
T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p <150

V
T

ZH 75<p >400

V
T

ZH p <60

H
T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H
T
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

b

FBA
c

FBA l
FBA ZΓ bR cR LR 0

had
σ

5 −

10

4 −
10

3 −

10

2 −
10

1 −
10

1

u
n
c.

1 −
10
E
F
T
/S
M

∆

=1.0
’
ll

 c

=0.5 (3)

Hl
 c

=1.0
H

 c

=1.0
dH

 c

=1.0
uH

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p<60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p  < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<pV

T

W
H 400<p<150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p>400

V

T

ZH p<60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

ptH
 bb
→

H 
τ
τ →

H  W
W

→
H 

γ
γ →

H 
 

b

FB
A

c

FB
A

l

FB AZ
Γb Rc R

L
R

0

had
σ

Preliminary
ZZWWZjjWZ

ggH VBF VH ttH,tH BREWPO

0.5

1

u
n
c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.02
HB

 c
=0.02

HWB
 c

=0.02
HW

 c

=0.1
HD

 c
=0.2

tW
 c

=0.2
tB

 c

<10

H
T

0-jet, p

<200

H
T

0-jet, 10<p <60

H
T

1-jet, p

<120

H
T

1-jet, 60<p

<200

H

T

1-jet, 120<p

<350
jj

<60, m

H
T

2-jet, p

≥

<350
jj

<120, m

H
T

2-jet, 60<p

≥

<350
jj

<200, m

H
T

2-jet, 120<p

≥

>350
jj

<200, m

H
T

2-jet, p

≥

<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p   < 1-jet

<120
jj

2-jet, 60<m

≥

<350
jj

<60 || 120<m

jj

2-jet, m

≥

<200

H
T

<700, p

jj

2-jet, 350<m

≥

<200

H

T

<1000, p

jj

2-jet, 700<m

≥

<200

H
T

<1500, p

jj

2-jet, 1000<m

≥

<200

H
T

>1500, p

jj

2-jet, m

≥

>200

H
T

>350, p

jj

2-jet, m

≥

<150

V

T

W
H p

<250

V
T

W
H 150<p

<400

V
T

W
H 250<p V

T

W
H 400<p <150

V

T

ZH p

<250

V
T

ZH 150<p
<400

V
T

ZH 250<p >400

V

T

ZH p <60

H

T

 p

<200

H
T

120<p
<200

H
T

120<p
<300

H
T

200<p
<450

H
T

300<p
>450

H

T

p tH
 bb

→
H 

τ
τ →

H  W
W

→
H 

γ
γ →

H  ZZ
→

H 

|   
EF

T|
/S

M

0.5

1

u
n

c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

 <10

H
 

T 

0-jet, p 

H
 

T 

 p≤

0-jet, 10  <60

H
 

T 

1-jet, p

 <120

H
 

T 

p≤

1-jet, 60 

 <200

H
 

T 

 p
≤

1-jet, 120

 <350

jj 

 < 60, m

H
 

T 

2-jet, p

≥

<350

jj 

 < 120, m

H
 

T 

2-jet, 60 < p

≥

<350
jj 

 <200, m

H 
T 

2-jet, 120 < p

≥

> 350

jj 

 < 200, m

H
 

T 

2-jet, p

≥

 <300

H
 

T 

200< p  <450

H
 

T 

300< p 
 
H
 

T 

 p
≤

450  

  < 1-jet

 < 120

jj 

2-jet, 60 < m

≥

 < 350

jj 

 < 60 || 120 < m

jj 

2-jet, m

≥

 < 200

H
 

T 

 < 700, p

jj 

2-jet, 350 < m

≥

 <200

H
 

T 

 < 1000, p

jj 

2-jet, 700 < m

≥

 < 200

H
 

T 

 < 1500, p

jj 

2-jet, 1000 < m

≥

 < 200

H
 

T 

 > 1500, p

jj 

2-jet, m

≥

 > 200

H
 

T 

 > 350, p

jj 

2-jet, m

≥

 < 150

V

T

W
H p 

 < 250

V
T

W
H 150 < p  < 400

V
T

W
H 250 < p V

T

W
H 400 < p 

 < 150

V
T

ZH p 

 < 250

V
T

ZH 150 < p  < 400

V
T

ZH 250 < p 

 > 400

V
T

ZH p 
 < 60

H
 

T 

 p

 <200

H
 

T 

120 < p
 <200

H
 

T 

120 < p
 <300

H
 

T 

200 < p
 <450

H
 

T 

300 < p

> 450

H
 

T 
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

0.5

1

u
n

c.

1−

0.5−

0

0.5

1

E
F

T
/S

M
∆

=0.01
HG

 c

=1.0
W

 c

=0.2
tG

 c

=0.2
bH

 c

=2.0
tH

 c

=2.0
eH

 c

 <10

H
 

T 

0-jet, p 

H
 

T 

 p≤

0-jet, 10  <60

H
 

T 

1-jet, p

 <120

H
 

T 

p≤

1-jet, 60 

 <200

H
 

T 

 p
≤

1-jet, 120

 <350

jj 

 < 60, m

H
 

T 

2-jet, p

≥

<350

jj 

 < 120, m

H
 

T 

2-jet, 60 < p

≥

<350
jj 

 <200, m

H 
T 

2-jet, 120 < p

≥

> 350

jj 

 < 200, m

H
 

T 

2-jet, p

≥

 <300

H
 

T 

200< p  <450

H
 

T 

300< p 
 
H
 

T 

 p
≤

450  

  < 1-jet

 < 120

jj 

2-jet, 60 < m

≥

 < 350

jj 

 < 60 || 120 < m

jj 

2-jet, m

≥

 < 200

H
 

T 

 < 700, p

jj 

2-jet, 350 < m

≥

 <200

H
 

T 

 < 1000, p

jj 

2-jet, 700 < m

≥

 < 200

H
 

T 

 < 1500, p

jj 

2-jet, 1000 < m

≥

 < 200

H
 

T 

 > 1500, p

jj 

2-jet, m

≥

 > 200

H
 

T 

 > 350, p

jj 

2-jet, m

≥

 < 150

V

T

W
H p 

 < 250

V
T

W
H 150 < p  < 400

V
T

W
H 250 < p V

T

W
H 400 < p 

 < 150

V
T

ZH p 

 < 250

V
T

ZH 150 < p  < 400

V
T

ZH 250 < p 

 > 400

V
T

ZH p 
 < 60

H
 

T 

 p

 <200

H
 

T 

120 < p
 <200

H
 

T 

120 < p
 <300

H
 

T 

200 < p
 <450

H
 

T 

300 < p

> 450

H
 

T 
p tH

 bb

→
H 

ττ
 

→
H 

 W
W

→
H 

γγ 
→

H 
 ZZ

→
H 

four-fermion operators 

operators  affecting HVV, Vff

 
 

Remove categories with overlapping event selections across different analyses

Common treatment for systematics sources of uncertainties


A common Lagrangian Inputs to the combination

Operator impact on measurements

Simplified likelihood model based on multi-variate Gaussian is also available,  
light-weight matter to reproduce SMEFT constraints 


First ATLAS global SMEFT fit, including eight EWPO  Grow into more global combination inc. top, Drell-Yan & many more→
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Wilson coefficients might not always be “physical” - parameters of a Lagrangian 
may not map one-to-one to observables
Dedicated BSM models map usually map to a set of Wilson coefficients, important  
to measure SMEFT parameters simultaneously !

3 Theoretical predictions

3.1 SMEFT parametrization

In the SMEFT parametrization, scattering cross-sections and other observables can be approximated by

f = |ASMEFT |
2
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where ASM is the amplitude as it occurs in the SM and A
(6)
8 are amplitudes containing the operator O(6)

8 .
The leading contribution in ⇤�2 is thus given by the interference of dimension-six new-physics e�ects

with the SM, 2 (6)
8

⇤2 2Re
⇣
A

(6)
8 A

⇤

SM

⌘
, also referred to as the linear term. The additional contributions, from

dimension-six squared amplitudes (quadratic terms) and the interference of two amplitudes containing
two di�erent dimension-six operators (cross terms) enter at $ (⇤�4

) and their e�ects are often subleading.
Further $ (⇤�4

) contributions, which include the interference of dimension-eight operators with the SM or
double insertion of dimension-six operators as well as $ (⇤�3

) terms where 3 > 4 are neglected in this
analysis. Throughout this note, ⇤ = 1 TeV is assumed. Results for alternative values of the new-physics
scale, ⇤0, can be obtained by multiplying the constraints on the dimension-six Wilson coe�cients by
(⇤/⇤0

)
2.

Results are provided for both a “linear” model that includes contributions up to $ (⇤�2
) and a “linear plus

quadratic” model that includes the $ (⇤�4
) contributions that are explicitly listed in Equation 6. As not

all $ (⇤�4
) e�ects are known and quadratic dimension-six terms only constitute a subset, the di�erence

between the results obtained using the “linear” and “linear plus quadratic” models can be used as a
qualitative measure of the uncertainty due the missing $ (⇤�4

) contributions.

Any observable $1, for example the cross-section of a given process in a measurement bin 1, can be
expressed as

$1 = $
SM
1

 
1 +

’
8

�1828 +

’
8

⌫182
2
8 +

’
8< 9

⇠18 9282 9

!
, (7)

where $
SM
1 is the SM value and �18, ⌫18, and ⇠18 9 correspond to the linear, quadratic, and cross term

values, relative to the SM value. From here on, the superscript (6) is dropped for dimension-six operators
and their Wilson coe�cients.

Higgs boson production and decay are factorized based on the narrow width approximation and initially
the expression of Equation 7 is evaluated separately for each production cross-section f? (in each STXS
bin) and partial decay width �3 , as well as for the total Higgs boson width �tot. The full expression for
a given production and subsequent decay process is then given by f?

�3
�tot

, expanded to linear (quadratic)
order in the Wilson coe�cients to obtain the linear (linear-plus-quadratic) model (see Ref. [41] for the
detailed description). Wilson coe�cients that strongly a�ect the total Higgs width, for example 21� and
2�⌧ , which change the decay rate into 1-quarks and gluons, respectively, thus also have an important
e�ect on the decay rates in other channels.
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1 Introduction

The Standard Model E�ective Field Theory (SMEFT, see for example Ref. [1] for an overview) allows
for the description of the e�ects of a variety of theories beyond the Standard Model (SM) that introduce
new-physics states at a mass scale ⇤ that is large in comparison to the electroweak scale. The theory
provides predictions for experimental observables in terms of an expansion in ⇢/⇤, where ⇢ is the typical
energy exchanged in the process. This is done by using a series of operators O(3)

8 , which consist of gauge
invariant combinations of SM fields with an energy dimension 3 greater than four:

LSMEFT = LSM +

’
8

2
(5)
8

⇤
O

(5)
8 +

’
8

2
(6)
8

⇤2 O
(6)
8 + . . . . (1)

Measurements of observables sensitive to the e�ect of SMEFT operators allow to constrain 2
(3)
8 /⇤3�4,

where 2
(3)
8 are the Wilson coe�cients associated to the dimension-3 operator O(3)

8 . Odd-dimensional
operators introduce lepton and baryon number violation and are thus not relevant for the measurements
analyzed in this note. Leading e�ects of new physics are expected to manifest themselves as dimension-six
operators, as higher-dimensional operator are suppressed by greater powers of ⇤�1. The Warsaw basis [2]
provides a complete set of dimension-six operators allowed by SM gauge symmetries.

In this note, a SMEFT interpretation constraining dimension-six operators with three types of measurements
is presented:

• ATLAS Higgs boson data: A combined measurement of Higgs boson production and decay in
exclusive kinematic regions of the production phase space, defined within the Simplified Template
Cross-Section (STXS) framework [3].

• ATLAS electroweak data: Di�erential cross-section measurements for diboson production and /

boson production via vector boson fusion (VBF) [4].

• Electroweak precision data (EWPD): A combined measurements of electroweak precision observables
(EWPO) on the / resonance [5] that were performed at LEP and SLC.

The measurements are sensitive to a large number of operators that a�ect Higgs boson couplings, weak boson
self-couplings, couplings of weak bosons to fermions, and four-fermion couplings. The combination of a
large number of measurements is required for both optimal sensitivity and to disentangle the contributions
of these operators.

2 Data and input measurements

In this section the datasets that are interpreted in this note are presented. While combined SMEFT
interpretations of partial datasets already exist in Refs. [3] and [4], the data is re-analyzed in a consistent
framework for this work.
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