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Introduction

ATLAS Run 1
Eur. Phys. J. C (2016) 76:6

ATLAS Run 2 (2018 results)
ATLAS-CONF-2018-031

Run 2 : focus on increasingly precise measurements of Higgs couplings:

μ = 1.18 +0.15
−0.14

μ = 1.13 +0.09
−0.08

 ⊕ Better constraints on BSM models (predict 10% level couplings deviations)≲10% level couplings deviations)

 ⊕ Stronger constraints from now-established subdominant modes:
ttH, VH and H→bb now above 5σ for both ATLAS and CMSσ for both ATLAS and CMS

 Combination all the more important to obtain best constraints⇒ Combination all the more important to obtain best constraints

 ⊖ Systematics play increasingly important role
 ⇒ Combination all the more important to obtain best constraints Focus on measurement frameworks giving low theory systematics, in 

particular differential measurements.

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2014-06/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-031
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Introduction

ATLAS Run 1
Eur. Phys. J. C (2016) 76:6

ATLAS Run 2 (2018 results)
ATLAS-CONF-2018-031

Run 2 : focus on increasingly precise measurements of Higgs couplings:

μ = 1.18 ±0.10 (stat) ±0.07 (exp) +0.08
−0.07

(theo)

μ = 1.13 ±0.05 (stat) ±0.05 (exp) +0.06
−0.05

(theo)

 ⊕ Better constraints on BSM models (predict 10% level couplings deviations)≲10% level couplings deviations)

 ⊕ Stronger constraints from now-established subdominant modes:
ttH, VH and H→bb now above 5σ for both ATLAS and CMSσ for both ATLAS and CMS

 Combination all the more important to obtain best constraints⇒ Combination all the more important to obtain best constraints

 ⊖ Systematics play increasingly important role
 ⇒ Combination all the more important to obtain best constraints Focus on measurement frameworks giving low theory systematics, in 

particular differential measurements.

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2014-06/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-031
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Input Analyses

L (fb-1) ggF VBF VH ttH

H→γγγγ
ATLAS-CONF-2018-028

80 ☑ ☑ ☑ ☑

H→γγ ZZ*→γγ4l
ATLAS-CONF-2018-018

80 ☑ ☑ ☑ ☑

H→γγWW*→γγ eνμν
PLB 789 (2019) 5σ for both ATLAS and CMS08

36 ☑ ☑ Not yet 
included

☑

H→γγττ
PRD 99 (2019) 072001

36 ☑ ☑ ☑

H→γγbb
JHEP 05σ for both ATLAS and CMS (2019) 141 

80 ☑ ☑ ☑

H→γγμμ
ATLAS-CONF-2018-026

80 ☑ ☑

H→γγinvisible
PRL 122 (2019) 231801

24-30 ☑ ☑

Off-shell H*→γγZZ
PLB 786 (2018) 223

36 Provides constraint on ΓH

ttH→γγ leptons
PRD 97 (2018) 072003

ttH→γγbb
PRD 97 (2018) 072016

VBF H→γγbb
PRD 98 (2018) 05σ for both ATLAS and CMS2003

Not included
in all results

Not included
in all results

Not included
in all results

☑  Included results is not the most recent.
☑  New since last combination.

Analyses mostly using the 2015σ for both ATLAS and CMS-2017 (~80 fb-1) or 2015σ for both ATLAS and CMS-2016 (~36 fb-1) datasets.

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-07
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-07
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-50
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-54
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-06
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-02
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-03
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-30
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Input Analyses

L (fb-1) ggF VBF VH ttH

H→γγγγ
ATLAS-CONF-2018-028

80 ☑ ☑ ☑ ☑

H→γγ ZZ*→γγ4l
ATLAS-CONF-2018-018

80 ☑ ☑ ☑ ☑

H→γγWW*→γγ eνμν
PLB 789 (2019) 5σ for both ATLAS and CMS08

36 ☑ ☑ Not yet 
included

☑

H→γγττ
PRD 99 (2019) 072001

36 ☑ ☑ ☑

H→γγbb
JHEP 05σ for both ATLAS and CMS (2019) 141 

80 ☑ ☑ ☑

H→γγμμ
ATLAS-CONF-2018-026

80 ☑ ☑

H→γγinvisible
PRL 122 (2019) 231801

24-30 ☑ ☑

Off-shell H*→γγZZ
PLB 786 (2018) 223

36 Provides constraint on ΓH

ttH→γγ leptons
PRD 97 (2018) 072003

ttH→γγbb
PRD 97 (2018) 072016

VBF H→γγbb
PRD 98 (2018) 05σ for both ATLAS and CMS2003

STXS

STXS

STXS

STXS

STXS

          : Higgs 
signal described 
in bins of  initial-
state kinematics, 

details later

STXS

Not included
in all results

Not included
in all results

Not included
in all results

☑  Included results is not the most recent.
☑  New since last combination.

Analyses mostly using the 2015σ for both ATLAS and CMS-2017 (~80 fb-1) or 2015σ for both ATLAS and CMS-2016 (~36 fb-1) datasets.

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-07
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-07
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-50
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-54
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-06
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-02
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-03
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-30
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Input Analyses

L (fb-1) ggF VBF VH ttH

H→γγγγ
ATLAS-CONF-2018-028

80 ☑ ☑ ☑ ☑

H→γγ ZZ*→γγ4l
ATLAS-CONF-2018-018

80 ☑ ☑ ☑ ☑

H→γγWW*→γγ eνμν
PLB 789 (2019) 5σ for both ATLAS and CMS08

36 ☑ ☑ Not yet 
included

☑

H→γγττ
PRD 99 (2019) 072001

36 ☑ ☑ ☑

H→γγbb
JHEP 05σ for both ATLAS and CMS (2019) 141 

80 ☑ ☑ ☑

H→γγμμ
ATLAS-CONF-2018-026

80 ☑ ☑

H→γγinvisible
PRL 122 (2019) 231801

24-30 ☑ ☑

Off-shell H*→γγZZ
PLB 786 (2018) 223

36 Provides constraint on ΓH

ttH→γγ leptons
PRD 97 (2018) 072003

ttH→γγbb
PRD 97 (2018) 072016

VBF H→γγbb
PRD 98 (2018) 05σ for both ATLAS and CMS2003

STXS

STXS

STXS

STXS

STXS

          : Higgs 
signal described 
in bins of  initial-
state kinematics, 

details later

STXS

Not included
in all results

Not included
in all results

Not included
in all results

☑  Included results is not the most recent.
☑  New since last combination.

Analyses mostly using the 2015σ for both ATLAS and CMS-2017 (~80 fb-1) or 2015σ for both ATLAS and CMS-2016 (~36 fb-1) datasets.

Talk by C. Sander 
tomorrow

Talk by P. Lenzi 
yesterday

Talk by P. Onyisi 
yesterday

Talk by P. A Deviveros 
yesterday

Talk by J. Kretschmar 
yesrterday

Talk by G. di 
Gregorio 
yesterday

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-07
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-07
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-50
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-54
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-06
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-02
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2017-03
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-30
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Signal-strength and cross-
section measurements

1909.02845σ for both ATLAS and CMS

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-57
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Measurements of μ & production cross-sections
Parameterize all Higgs signal rates using a single signal strength μ: 

Systematics ~ 1.5 × Stat uncertainty,  Theory systs.   Experimental systs.≳  Experimental systs.

Reduce theory dependence: measure cross-sections :

σprod for main modes, BRs fixed to SM: Normalize to σZZ*
ggF, measure ratios

Stat ~ Syst, All results in good agreement with the SM

1909.02845σ for both ATLAS and CMS

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-57
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Simplified Template Cross-sections (STXS)
 ⊕ Provides differential information
 ⊕ Better control over theory uncertainties
 ⊕ Can be measured in all decay modes 
 Suitable for global combinations⇒ Combination all the more important to obtain best constraints

 ⊖ Not fully fiducial  Residual extrapolations⇒ Combination all the more important to obtain best constraints

 ⊖ No Higgs decay information

Bin Higgs production in |yH| < 2.5σ for both ATLAS and CMS
by initial state, associated jets/W/Z
 + kinematics.

Default modeling for main input analyses
Here use Stage 1 (YR4, Ch. III.2)

“VBF-like” 
kinematics

Njets

pT
H

https://arxiv.org/abs/1610.07922
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Simplified Template Cross-sections

“VBF-like” 
kinematics

pT
V

“VH-like” 
kinematics
mjj ~ mW,Z

 ⊕ Provides differential information
 ⊕ Better control over theory uncertainties
 ⊕ Can be measured in all decay modes 
 Suitable for global combinations⇒ Combination all the more important to obtain best constraints

 ⊖ Not fully fiducial  Residual extrapolations⇒ Combination all the more important to obtain best constraints

 ⊖ No Higgs decay information

Bin Higgs production in |yH| < 2.5σ for both ATLAS and CMS
by initial state, associated jets/W/Z
 + kinematics.

Default modeling for main input analyses
Here based on Stage 1 (YR4, Ch. III.2)

“Stage 1+”EW qqH

https://arxiv.org/abs/1610.07922
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Simplified Template Cross-sections

“VBF-like” 
kinematics

pT
V

“VH-like” 
kinematics
mjj ~ mW,Z

 ⊕ Provides differential information
 ⊕ Better control over theory uncertainties
 ⊕ Can be measured in all decay modes 
 Suitable for global combinations⇒ Combination all the more important to obtain best constraints

 ⊖ Not fully fiducial  Residual extrapolations⇒ Combination all the more important to obtain best constraints

 ⊖ No Higgs decay information

Bin Higgs production in |yH| < 2.5σ for both ATLAS and CMS
by initial state, associated jets/W/Z
 + kinematics.

Default modeling for main input analyses
Here based on Stage 1 (YR4, Ch. III.2)

“Stage 1+”EW qqH

See ATL-PHYS-PUB-2018-035σ for both ATLAS and CMS
and the talk by T. Calvet yesterday

https://arxiv.org/abs/1610.07922
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2018-035
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STXS Merging scheme
Not (yet) sensitive to all Stage-1 bins  merge⇒ merge

⊖  Increases model dependence  Only for bins with very low ⇒ Combination all the more important to obtain best constraints

sensitivity (rel. unc. > 100%) or large (anti-)correlations

≥ 2 jets

BSM

VBF Topo
pp → ZH

EW qqH
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STXS Measurements

● Differential measurements in 
gg→H and pp→VH

→γγ Bins at high pT
H,V sensitive to BSM

● Stat unc. > Syst almost everywhere

● Excellent agreement with SM
Measurements also provided with finer 

binning for reinterpretations

1909.02845σ for both ATLAS and CMS

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-57
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STXS Measurements

● Differential measurements in 
gg→H and pp→VH

→γγ Bins at high pT
H,V sensitive to BSM

● Stat unc. > Syst almost everywhere

● Excellent agreement with SM
Measurements also provided with finer 

binning for reinterpretations

1909.02845σ for both ATLAS and CMS

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-57
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STXS Sensitivity per decay channel

gg→ H:
● Mainly γγ and ZZ
● WW mainly at low Njets.
● ττ at high pT

H

qq→Hqq : 
● γγ, WW in VBF-like region
● ττ at high pT

H

pp→VH: mostly VH→γγbb

Estimate using “BLUE weights” 

w i =
1/σi

2

∑
j

1 /σ j
2

ttH: mostly γγ and 
multileptons

1909.02845σ for both ATLAS and CMS

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-57
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Coupling Measurements

1909.02845σ for both ATLAS and CMS

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-57
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κ framework

κt,b

κb,τ,μ

κW,Z

κt,b κg
or

kγ

κWκt

κγ

or

Multiplicative coupling corrections, framework based on LO diagrams.

Loop diagrams can be either:
● Resolved to their SM structure, or
● Treated as effective vertices
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κ measurements with no other BSM effects

H→γγμμ analysis included to 
constrain κμ.

Excellent agreement with SM

Higgs width ΓH not directly accessible using on-shell measurements 
 Propagate effect of κs, assume no other BSM effects.⇒ Combination all the more important to obtain best constraints

Assume SM structure for the loops.

±8% on gauge 
boson couplings

±10-20% on 3rd 
generation fermion 

couplings
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κ measurements with no other BSM effects

H→γγμμ analysis included to 
constrain κμ.

Excellent agreement with SM

Higgs width ΓH not directly accessible using on-shell measurements 
 Propagate effect of κs, assume no other BSM effects.⇒ Combination all the more important to obtain best constraints

Assume SM structure for the loops.

±8% on gauge 
boson couplings

±10-20% on 3rd 
generation fermion 

couplings

With latest 
H→ μμ results 

(139 fb-1)
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BSM interpretations: 2HDM

constraint 
from κV

constraint from κu,d,l
constraint from κu

constraint from κd,l

Reinterpret κV, κu, κd, κl measurements in the context of 2HDM models

Alignment 
region

κd ~ -1

Alignment 
region

Measurements favor Alignment region  SM-like light h⇒ merge 0 boson

Coupling to W, Z bosons
Coupling to up-type quarks
Coupling to down-type quarks 
Coupling to leptons

Type I Type II
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BSM interpretations: hMSSM
Reinterpret κV, κu, κd measurements to set constraints 
in the (mA, tan β) plane of the hMSSM) plane of the hMSSM

 ⇒ merge Exclude mA  500 GeV at 95% CL≲10% level couplings deviations)

Complementary to direct searches
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κ measurements with BSM effects in ΓH and loops

ΓH affected by:
● κ parameters

● H→γγinvisible decays (Binv)
→γγ Binv accessible through H→γγinvisible 
searches (MET signature)

● Decays to final states not measured (Bundet)
● Bundet bounded through assuming 

Bundet > 0 and κV ≤ 1
● BBSM = Bundet + Binv bounded by off-shell 

H*→ZZ measurements, assuming κoff=κon.

All measurements compatible with SM
κV ≤ 1: Binv < 30%, Bundet < 21% at 95% CL

σ
on
(i→H→ j) ∼

ki
2
kf

2

ΓH (k , B inv , Bundet)

σ
off

(i→H *
→ j) ∼ ki ,off

2
kf ,off

2

Talk by C. Sander 
this afternoon



23

κ measurements with BSM effects in ΓH and loops

ΓH affected by:
● κ parameters

● H→γγinvisible decays (Binv)
→γγ Binv accessible through H→γγinvisible 
searches (MET signature)

● Decays to final states not measured (Bundet)
● Bundet bounded through assuming 

Bundet > 0 and κV ≤ 1
● BBSM = Bundet + Binv bounded by off-shell 

H*→ZZ measurements, assuming κoff=κon.

All measurements compatible with SM
κV ≤ 1: Binv < 30%, Bundet < 21% at 95% CL

σ
on
(i→H→ j) ∼

ki
2
kf

2

ΓH (k , B inv , Bundet)

σ
off

(i→H *
→ j) ∼ ki ,off

2
kf ,off

2

kt

kg

Talk by C. Sander 
this afternoon

~ ±15%

~ ±13%
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κ measurements with BSM effects in ΓH and loops

ΓH affected by:
● κ parameters

● H→γγinvisible decays (Binv)
→γγ Binv accessible through H→γγinvisible 
searches (MET signature)

● Decays to final states not measured (Bundet)
● Bundet bounded through assuming 

Bundet > 0 and κV ≤ 1
● BBSM = Bundet + Binv bounded by off-shell 

H*→ZZ measurements, assuming κoff=κon.

All measurements compatible with SM
κV ≤ 1: Binv < 30%, Bundet < 21% at 95% CL

σ
on
(i→H→ j) ∼

ki
2
kf

2

ΓH (k , B inv , Bundet)

σ
off

(i→H *
→ j) ∼ ki ,off

2
kf ,off

2

kt

kg

Talk by C. Sander 
this afternoon

~ ±15%

~ ±13%Can also include κλ modifier for 
the Higgs self coupling
→γγ Talk by E. Rossi this afternoon k

λ
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EFT Measurements
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EFT Framework

L = LSM
(d≤4)

+
1
Λ

2 ∑
i

ci
(d=6)Oi

(d=6)
+

1
Λ

4 ∑
i

c i
(d=8)Oi

(d=8)
+ …

κ model not consistent beyond LO  not suited to precision measurements⇒ Combination all the more important to obtain best constraints

  ⇒ Combination all the more important to obtain best constraints Parameterize BSM physics using an EFT extension of the SM

In this talk: constraints on a subset of d=6 operators in the SILH basis 
implemented in the HEL model within MG5σ for both ATLAS and CMS_aMC@NLO, Λ = 1 TeV

κ-like modifications but also allows modifications of 
kinematics (measured in STXS kinematic bins), e.g. 

depends on 
momentum 
transfercHW

https://arxiv.org/abs/hep-ph/0703164
http://feynrules.irmp.ucl.ac.be/wiki/HEL
mailto:MG5_aMC@NLO
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VH→bb EFT parameterization

Consider 5 HEL operators (CP-even only)
Parameterizations from 
LHCHXSWG-INT-2017-001 

Input from STXS Stage 1 measurements in 5σ for both ATLAS and CMS merged bins
Focus on high-pT

V region: higher sensitivity to operators above

JHEP 05σ for both ATLAS and CMS (2019) 141

Details in G. Di 
Gregorio’s talk  

yesterday

https://cds.cern.ch/record/2290628
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-50
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VH→bb EFT Results

Orthogonal combination strongly constrained by Precision EW measurements.

Scan each parameter in turn, assuming others are 0 as in the SM.

JHEP 05σ for both ATLAS and CMS (2019) 141

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2018-50
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EFT Interpretation of the H→γγ differential XS analysis
Reinterpret differential fiducial 
cross-sections measured in H→γγγγ 

(Results also 
provided in 
SMEFT basis)

Details in D. Börner’s talk yesterday 
and L. Ma’s talk tomorrow

CP-odd 
operators

c̄g

c̄γ

c̄HW

c̄HB

c̃g

c̃γ

c̃HW

c̃HB

+ Consider c̄HW=c̄HB and 
c̃HW=c̃HB only to avoid 
too-large H→γγZγ rates

HEL Operators 
Considered:

Degeneracy on cg 
phase broken by Δφjj 

Donut shape from cg 
interference with SM + cg̃

ATLAS-CONF-2019-029

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-029
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Conclusion

• Precise coupling results from the combined measurement of Higgs cross-
section properties using up to ~80 fb-1 of Run 2 data

• Cross-section results reported in the STXS Stage 1 framework providing fine-
grained measurements of Higgs production

• Higgs couplings reported in the κ framework already used in Run 1

• Recent emphasis on EFT interpretations, in particular using
– STXS VH→γγbb results
– H→γγγγ differential fiducial cross-section measurements

• Most of these results use only a fraction of the full Run 2 dataset: more 
precise measurements are still ahead – especially if experimental and 
theory systematics continue to improve.
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Input Analyses

Previous combination (ATLAS-CONF-2018-031)
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Categories
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5XS Results
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Uncertainties on μ
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Uncertainties on σprod
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5×5 Results
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5×5 Results
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Ratio Model results
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Ratio Model Correlations
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STXS Results
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Weakly-Merged STXS results
● Merge VBF-topo bins in gg→γγH 

and EW qqH
● Merge qq→γγZH and gg→γγZH
● Merge VH jet bins and [0,75σ for both ATLAS and CMS] 

GeV and [75σ for both ATLAS and CMS,15σ for both ATLAS and CMS0] GeV bins
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STXS Scans
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2HDM Results
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Generic model results
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κ Model Results
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VH→bb EFT
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EFT Interpretation of the H→γγ differential XS analysis
Differential fiducial cross-sections measured in H→γγγγ 
→γγ Use unfolded distributions in pT

γγ, Njets, mjj, Δφjj and pT
j1

→γγ Correlations between distributions obtained from bootstrap
  

ATLA
S-C

O
N

F-2019 -029

(Results also 
provided in 
SMEFT basis)

Details in D. Boerner’s 
talk yesterday

CP-odd 
operators

c̄g

c̄γ

c̄HW

c̄HB

c̃g

c̃γ

c̃HW

c̃HB

+ Consider c̄HW=c̄HB and 
c̃HW=c̃HB only to avoid 
too-large H→γγZγ rates

HEL Operators 
Considered:

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-029
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H→γγ differential XS EFT Results
ATLAS-CONF-2019-029

Degeneracy on cg 
phase broken by Δφjj 

Donut shape from cg 
interference with SM + cg̃

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-029
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