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Content

• Higgs production categorisation and coupling 
results 

• jet binning in H→ɣɣ, H→ZZ, H→WW 
• differential and fiducial cross sections in H→ɣɣ, 

H→ZZ, H→WW
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Higgs Measurements

• Many results analysing 
Run 1 dataset 

• discovery 
• couplings 
• properties 
• cross sections
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µ =
(� · BR)

obs

(� · BR)
theory

Higgs Summary Plots

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/HIGGS/
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Jets in Run 2 at 13 TeV
• MVA-based Jet Vertex 
Tagger to suppress pileup 
jets replaces JVF 

• ~80% efficient for jets in 
H→ɣɣ

“not all jets are created equal”

Eff=92% 
Fake Rate ~0.01
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New Higgs Measurements
• ICHEP 2016: 

• H→ɣɣ 
• H→ZZ
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Total σ

ATLAS-CONF-2016-081

ATLAS-CO
N

F-2016-067
ATLAS-CO

N
F-2016-079

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-081/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-067/
http://www.apple.com
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Cross sections
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Fiducial cross sections
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Fiducial cross sections
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Fiducial cross sections
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Fiducial cross sections
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Simplified cross sections

• measure in exclusive 
regions of phase space 

• reduces model 
dependence 

• separates measurements 
from interpretation 

• staged introduction of 
“bins”
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1605.04692

http://arxiv.org/abs/1605.04692
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Simplified cross sections

• measure in exclusive 
regions of phase space 

• reduces model 
dependence 

• separates measurements 
from interpretation 

• staged introduction of 
“bins”
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1605.04692

current statistics allows “Stage 0”

http://arxiv.org/abs/1605.04692
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Simplified cross sections

• measure in exclusive 
regions of phase space 

• reduces model 
dependence 

• separates measurements 
from interpretation 

• staged introduction of 
“bins”
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1605.04692

current statistics allows “Stage 0”

compare “old” results 
to new predictions

from Salam @ LHCP 2016NNLO calculations vs time

http://arxiv.org/abs/1605.04692
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Higgs production modes

gluon fusion

VH ttH

vector boson fusion
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Jet categories
• separate Higgs production modes by using 

exclusive jet bins
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H→ɣɣ H→ZZ

understand ggF part
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Jet categories
• separate Higgs production modes by using 

exclusive jet bins

10

H→ɣɣ H→ZZ

understand ggF part

Mapping to 
Simplified 
categories



D. Hohn 11

Simplified σSimplified σ per channel

normalised to prediction, but measured σ quoted in Note
ATLAS-CONF-2016-081

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-081/
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Uncertainties in VBF category
• both channels use BDT to select VBF category 
• using variables sensitive to presence of 3rd jet 
• can dramatically increase ggF+2jet XS uncertainty 

here 15%-25% on σVBF 
• use ST method with NLO inclusive jet XS
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H→ɣɣ

merge to 1 bin for BDT

��H�jj

1302.5437

H→ZZ

https://arxiv.org/abs/1302.5437
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H→ɣɣ

• very clean signature: narrow resonance against 
continuum background 

• simultaneous fit of Signal+Background in many 
categories 

• categories sensitive to 
ggF, VBF, VH, ttH
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13 TeV
ATLAS-CONF-2016-067

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-067/
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Jet Counting
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13 TeV

exclusive inclusive
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Higgs Kinematics
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13 TeV



D. Hohn

Jet Kinematics
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13 TeV
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H→ZZ→4l

• clean signature against non-resonant ZZ* 
background 

• fit M4l distribution to extract signal yield
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8 TeVPaper XS Aug 2014

Paper couplings

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2013-22/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2013-21/
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Jet Counting 8 TeV
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Jet Counting 8 TeV
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Higgs Kinematics 8 TeV
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H→WW→eνμν
• 2l + MET signature 
• 3 main backgrounds: non-resonant 

WW, W+jet, top estimated from data in 
control regions, enriched by exclusive 
NJet bins
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8 TeVPaper August 2016

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2015-04/
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Jet Counting 8 TeV

normalised to σLHC-XS

✏0 =
�=0

��0

fiducial σ
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Jet Veto Efficiency 8 TeV

improved ST
improved jet veto eff

�=0 = ��0 � ��1

�=0 = ✏0 · ��0

ST method

Jet Veto Efficiency method
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Outlook

• already collected 2x data 
since ICHEP and potentially 
2x again next year 

• naive extrapolation with 
todays theory uncertainties 

• theory unc. becomes 
limiting is some cases 

• precision measurements 
ahead
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relative uncertainty

Run 3
HL-LHC

hatched: with theory unc. 
solid: without theory unc.

ATL-PH
YS-PU

B-2014-016

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2014-016/
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Summary

• jet binning is powerful tool to increase 
significance in “complicated” channels, and is 
indispensable for accessing production mode 
couplings 

• multiplicative signal strengths are now legacy 
• already using Simplified Template Cross sections 
• differential cross section measurements agree 

well with theory
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