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My career path
• I  came to particle physics as a work-study student at Harvard. Melissa 

Franklin was hiring students to making field sheets for an upgraded CDF 
experiment at Fermilab.

• Following graduate school at the University of Rochester, I was an 
assistant professor at Roberts Wesleyan College for two years. I joined 
the ATLAS experiment as SLAC’s first ATLAS postdoc in 2006. I joined 
Yale’s faculty in 2009. In 2014, I joined the Mu2e Experiment.

• At ATLAS my group contributes to TDAQ – primarily the tau trigger – and 
we’ve done various searches and measurements. At Mu2e we also 
contribute to TDAQ.

• I’ve been ATLAS upgrade physics coordinator, data preparation 
convener, and chair of the US ATLAS institutional board. I’m currently 
the US ATLAS DEI and Outreach co-manager.

• At Snowmass I was in the Community Engagement frontier, co-
convening the Public Education and Outreach group.
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Submitted 
Papers
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Is this “publish or perish” run amok? No! We have an exquisite  dataset, 
a diverse physics program, and more ideas than time and people…

CMS: 1197 submitted papers
ATLAS: 1169 submitted papers



Higgs boson: What have you done for me lately?
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ATLAS and CMS Combination: 𝐻 → 𝑍𝛾 obs.
rare decay modes, mass, width, CP, 
and “using the Higgs as a tool”:

• Searches for dark matter produced in 
association with a Higgs boson

• Searches for VLQs decaying to H+X
• Invisible Higgs decays
• Higgs decays to SM particles + X
• Search for dark photons in ZH 
• Searches for HH production
• Searches for lepton-flavor-violating 

Higgs decays
• SUSY: High- or low- mass higgs

bosons with a range of tanbeta
assumptions

• …



AI/ML Everywhere!

Muon ID: random forest trained
on high-level features
(CMS-PAS-MUO-22-001)
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Unsupervised learning for anomaly detection

ATLAS-CONF-2023-022

Triggers, reconstruction, classification!
Analysis building blocks, final measurement fits!

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/MUO-22-001/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-022/


The LHC is a precision EW Machine
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CMS Collaboration Higgs boson width measurement
Nature Physics, 18, 1329-1334 (2022)

ATLAS-CONF-2023-004

CMS Collaboration differential WZ production XSs
JHEP07 (2022) 032

https://www.nature.com/articles/s41567-022-01682-0
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-004/
https://link.springer.com/article/10.1007/JHEP07(2022)032


We are just getting started at 
the LHC

An order of magnitude more data is on the 
way… The hunt for dark matter, SUSY, 
gravitons, long-lived particles, etc. continues.

You are here

S. Demers
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We have various bumps to chase and real HL-LHC 
discovery potential
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H++ search was performed 
in a same-sign WW analysis

ATLAS-CONF-2023-023
HL-LHC (e + µ) discovery reach at 7.7 TeV
Exclusion limit at 7.9 TeV

ATL-PHYS-PUB-2018-044, Fig 6b

W Prime search example 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-023/


We have new handles, like timing, and the 
expanded reach of detectors.
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We are in this world and of this world
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Some Personal Early Career Award Reflection

• Impact on tenure prospects and department perceptions

• Impact on self-identification

• Further opportunities
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