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Heavy flavor program in ATLAS heavy ion group

Heavy flavor efforts in ATLAS heavy ion group:
2~3 analyzers for HF hadron
2~3 analyzers for HF jets

+ full support from the entire heavy ion group

Small ATLAS high-lumi. pp B-physics group; stronger connection,
heavy ion studies sometimes benefit HEP studies

Strong ATLAS high-lumi. pp heavy flavor jet tagging group Small group trying to

make big contribution

ATLAS HF program has been focusing on the semi-leptonic decay
muons recently

Significant efforts in HF jets with good progress
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iINng HF hadrons

non-prompt charmonium

B/D decay muon
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- Only probe high pt open beauty

- No access to low prt due to
trigger threshold

- Measure open charm and
beauty at the same time

- Hard to extend to high pt due
to W decay background


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-064/

ATLAS trigger system

Rate
1 GH Collisions - Muon: Muon Spectrometer tracklet
~ Z
- Jet: Calo energy tower
Hardware based Trigger - Minbias in dense environment: Calo energy sum
- Minbias in small system: MinBias Scintillator hits / random
~100 kHz
~1000 Hz Software based Trigger

Offline reconstruction & Analysis

Time
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PV resolution vs. beam Impact parameter resolution Tracking efficiency
spot in pp collisions in pp collisions in Pb+Pb collisions


https://link.springer.com/article/10.1140/epjc/s10052-017-4887-5
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/IDTR-2016-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/IDTR-2016-008/

ATLAS muon system
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ATLAS RPC acceptance ~ 80% overall
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Systematics limited for yield measurements

Statistics limited for flow measurements, would be
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Based on MinBias or random triggers at low pr

No PID in ATALAS, heavily rely on tight cut on the g e
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HF jets can be tagged by HF hadron probes or SV
based multi-variable tagger
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https://link.springer.com/article/10.1140/epjc/s10052-011-1846-4

Detector upgrades

meters
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Phase-Il upgrade
ITK, -4 <n<4
Bigger, faster and better

Benefit correlation studies
and improve momentum
resolution for tracks/muons

~ 2027

Phase-l upgrade
New small wheel

Largely reduces fake muon trigger rate at forward,
allows access to lower pt threshold muon triggers

Available in Run3 (one side or both)

Strip Barrel Strip Endcap

Pixel Inner Layers

Pixel Outer Barrel

Pixel Endcap
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Summary

ATLAS has a small HF team, but it has full feasibilities for all HF studies

Currently focusing on completing the series of HF muon analyses; also interested
In HF jets and baryons

Most results are currently limited by statistics, would benefit from more luminosity

more influential results

better detector
more data

more people join the game
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