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EF-01 Group : Activities & Contacts 
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EF01

Higgs mass 
& width

Higgs decay 
(+ invisible)

Higgs production :  
Inclusive & differential measurements

Di-Higgs production 
(including resonant productions)

Higgs self coupling 
 & anomalous coupling Higgs input to global fits

https://snowmass21.org/energy/higgs 
Sally Dawson, Andrey Korytov, Caterina Vernieri

https://snowmass21.org/energy/higgs
mailto:sallydawsonbnl@gmail.com,korytov@phys.ufl.edu,caterina@slac.stanford.edu?subject=Snowmass%20EF01
https://snowmass21.org/energy/higgs
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EF-01 Group : Highlighting the LOI’s 
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Lot’s of interesting ideas have been proposed !! 
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What are the major physics goals? 
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Stolen from C. Vernieri’s slide

Which collider to look into?

https://indico.fnal.gov/event/49756/contributions/221935/attachments/146895/187879/Snowmass-EF01-August2021.pdf
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Higgs couplings at future colliders 
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LHC projection arXiv : 1910.11775
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Higgs couplings at future colliders 
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LHC projection arXiv : 1905.03764

Measurements from HL-LHC and other colliders will complement each other. 
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Some recent studies :HH using GNN 
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For boosted di-Higgs production we look for two Ak-08 jets with track 
subjets

pic credit : https://francis.naukas.com/2014/08/22/el-campo-de-higgs/

 Daniel Diaz, Javier Duarte,  
Sanmay Ganguly, Samadrita Mukherjee, Brian Sheldon 
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Event as a graph 
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Locate all the R=0.8 PF jets and 0.4 track jets in the  plane.  
Connect the k-NN neighbour through edges.  
For each nodes : assign 4-vector + two and one subjettiness observables.  
Use this graph representation for the events to be fed in GNN. 

η , ϕ

node features : (px, py, pz, E, two_sub, one_sub)
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The graph network https://arxiv.org/pdf/1801.07829.pdf
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In a graph, each node can “learn” about the state of neighboring node 
through message passing operation
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https://arxiv.org/pdf/1801.07829.pdf
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The graph network https://arxiv.org/pdf/1801.07829.pdf
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After  p message passing layers ,  the q-th node has following energy representation  : 
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Signal vs QCD bkg separation using GNN 
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Evaluated on test signal sampleEvaluated on test bkg sample

Trying to improve the study with heterograph representation Slides

https://indico.fnal.gov/event/49756/contributions/222377/attachments/146759/187601/Snowmass_EF.pdf
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Some recent studies : el Yukawa FCC-ee 

Sanmay Ganguly (ICEPP) Snowmass EF Meeting

Slides

https://indico.fnal.gov/event/49922/contributions/219332/attachments/147161/188389/dde_ee_Higgs_schannel_FCCee_SnowmassEF01_sept21.pdf
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Some recent studies : Strange tagging at ILC 
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Slides

https://indico.fnal.gov/event/49922/contributions/219333/attachments/147225/188546/StrangeTagging_VMMCAIRO_MBASSO_EF01_15Sep2021.pdf
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Some recent studies : Xcc 
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Slides

Timothy Barklow

https://indico.fnal.gov/event/49922/contributions/219331/attachments/147224/188554/Measurement_HiggsCouplings_gg_H_eg_eH_15sep2021.pdf
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Discussion 
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EF01 activities are targeted towards better understanding of Higgs couplings and properties.  

A whole lot of activities are ongoing or will start in this group towards better understanding  
of Higgs physics in current and future colliders.  

An unique crossroad for better experimental measurement, theoretical understanding and  
in some cases exploration of the novel ML algorithms.  

Measuring light quark Yukawa couplings are major challenge for upcoming & future collider 
study. A major effort of EF01 will be dedicated towards this program. (EF restart link) 

Let’s stay tuned to all these efforts. 

THANK YOU !!

https://indico.fnal.gov/event/49756/contributions/222373/attachments/146747/187616/Grojean_Snowmass_2021_09_01_v2.pdf

