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First noticed in γγ→ττ

➞ New analysis: STDM-2024-05 kicked off 12 Apr 2024.  

➞ Goal: observe & measure ɣɣ→𝜏𝜏 in pp, SMEFT dipole interpretation.

➞ Timeline: Full Run 2+3 analysis after end of Run 3 data (2027+).

Derivations:
➞ PHYS/LITE unsuitable: skims pT(trk) > 10 GeV ⇒ S/B ⋘ 1. 

But can be used for setup and testing

➞ Current custom STDM7 derivation: N(e/µ) ≥ 2 + pT(trk) > 0.5 GeV
Can only study CR-ee+µµ & SR-eµ until we add taus to N(e/µ/𝜏) ≥ 2 skim

➞ STDM7 has been migrated to R22+ but not yet fully validated
Philip Sommer migrated STDM7 to R22
Lydia requested data 15-23 in 24.0.20

https://atlas-glance.cern.ch/atlas/analysis/analyses/details?ref_code=ANA-STDM-2024-05
https://indico.cern.ch/event/1399706/
https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/DAODPhys#Tracking
https://gitlab.cern.ch/atlas/athena/-/blob/release/24.0.12/PhysicsAnalysis/DerivationFramework/DerivationFrameworkSM/python/STDM7.py
https://its.cern.ch/jira/projects/ATLASDPD/issues/ATLASDPD-2016?filter=allissues
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Derivations: STDM7 electron deficit puzzle
STDM7 24.0.20 (p6000) PHYS 24.0.21 (p6026)

data22?

● Electron deficit in 2022 
STDM7 data but not in 
PHYS data →

● Fewer events with > zero 
electrons in 2022

● Fewer events with 
exactly zero muons in 
2022

● All points towards a 
trigger issue as STDM7 
only keeps events 
triggered by electron and 
muon triggers

?
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Trigger matching problem?

● Noticed by Egamma group when using EGAM2 derivations [ATLEGAMDPD-249]

● Trigger matching was updated for PHYS and PHYSLITE [ATR-26576] in 23.0.10, 
changing the way trigger matching is done between mc20 and data samples

● Problem impacted Run 2 derivations being reprocessed in new releases

So is this the problem we see?
● Perhaps…

● Some updates to trigger matching 
syntax for all derivations recently

➞ See changes made to STDM7.py

● Let’s try a new release and see!

https://its.cern.ch/jira/browse/ATLEGAMDPD-249
https://its.cern.ch/jira/browse/ATR-26576
http://stdm7.py
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Testing a newer release

● I made local mini derivations, running over 2000 
events of 
data22_13p6TeV.00438481.physics_Main.merge.AOD.r15869
_p6304 (random run that was in the AllGood GRL 
for 2022)

● Produced STDM7 and PHYS using Athena 
25.0.19 (will be used for latest bulk PHYS 
production [ATLASDPD-2162]) and 24.0.20 (version 
used for original STDM7 derivations with missing 
electrons)

● Using SusySkimAna framework to compare

➞ Ratios are to PHYS 25.0.19

● Two PHYS versions agree perfectly = good!

● Clear differences in STDM7 versions

● Differences between PHYS and STDM7 not 
unexpected - different derivation skimming

Presel = 
>= 1 
baseline 
lepton

https://its.cern.ch/jira/projects/ATLASDPD/issues/ATLASDPD-2162
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Problem solved?

But, during my investigations

I noticed something else suspicious… 
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Missing extra trigger checks?
● STDM7 asks for all lowest unprescaled electron and muon triggers and 

combinations of the two

● It then also checks the list of “extra” triggers in the PHYS derivations

● BUT this is only checked for Run 2 triggers:

● Compare this directly to PHYS, which also checks for extra Run 3 triggers:

https://gitlab.cern.ch/atlas/athena/-/blob/main/PhysicsAnalysis/DerivationFramework/DerivationFrameworkSM/python/STDM7.py?ref_type=heads#L57
https://gitlab.cern.ch/atlas/athena/-/blob/main/PhysicsAnalysis/DerivationFramework/DerivationFrameworkPhys/python/TriggerListsHelper.py#L171
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So what are these extra triggers?
● Included in run3ExtraMatchingTriggers.txt:

This is the lowest unprescaled single 
electron trigger for 2022 (and 2022 only!!)

https://gitlab.cern.ch/atlas/athena/-/blob/main/PhysicsAnalysis/DerivationFramework/DerivationFrameworkPhys/data/run3ExtraMatchingTriggers.txt
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● But surely the trigger tool is smart enough to know that this is the lowest 
unprescaled trigger for 2022..?

● You’d hope so, but there is no specific period defined for 2022

● The period “future2e34” is used for all of Run 3

➞ What does it mean? What triggers does this find? Even Tadej doesn’t know…

● My plan today is to test adding this extra trigger check to STDM7.py to produce 
another set of mini derivations

Are we really missing this trigger?



Aside: AFP global alignment
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AFP global alignment

● Global alignment procedure compares dilepton kinematics in ATLAS to forward proton 
kinematics in AFP

See Weronika’s ATLAS-D talk

● Alignment code is built to skim STDM7 derivations

● Tomasz Mróz (IFJ Kraków) is working on the same procedure using dielectron events

● Weronika sees no problem with muons but Tomasz sees something weird in 2022 data…

https://indico.cern.ch/event/1359096/contributions/6033522/
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Electrons for AFP global alignment

Tomasz’ talk in June ARP GM: https://indico.cern.ch/event/1418473/#208-global-alignment-with-excl

No explicit trigger requirement, other 
than those skimmed in STDM7

https://indico.cern.ch/event/1418473/#208-global-alignment-with-excl
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Electrons for AFP global alignment
Tomasz’ talk in June ARP GM: https://indico.cern.ch/event/1418473/#208-global-alignment-with-excl

● Total data after exclusive di-electron cuts consistent with event-mixed background
● Electrons exist - just no correlation with forward protons in AFP
● But is it as many events as we would expect..?

Compare to Weronika’s plots 
for muons:

https://indico.cern.ch/event/1418473/#208-global-alignment-with-excl
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Electrons for AFP global alignment
Tomasz’ talk in June ARP GM: https://indico.cern.ch/event/1418473/#208-global-alignment-with-excl

What could be going wrong?
● Central detector problem? E.g. calorimeter synchronisation problem?

○ By this point, someone else would have noticed… surely..?

● Problem in AFP? 

○ No problem seen for muons

● GRL? 

○ Different GRLs in 2022 for different subsystems required

○ Tomasz is probably using muon GRL but electron all good is just a subset of this

● Problem with STDM7 derivation?

○ Could missing triggers/trigger matching bug cause the problems we see?

● Problem with ntuple skimming?

○ No selection on trigger here so only STDM7 skim applied in this sense

● Problem in Tomasz’ code?

○ Same procedure applied between years and 2023 is okay

https://indico.cern.ch/event/1418473/#208-global-alignment-with-excl
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Getting closer to answering the question

Where are my electrons in 2022 data? :’( 

Probably just a trigger matching issue in custom derivations (now solved) 
but I want to fully validate locally before requesting a new production



Backup
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Trigger strategy

● Single electron triggers
➞ 2015: HLT_e24_lhmedium_L1EM20VH

➞ 2016–18: HLT_e26_lhtight_nod0_ivarloose

➞ 2022: HLT_e26_lhtight_ivarloose_L1EM22VHI

➞ 2023–: HLT_e26_lhtight_ivarloose_L1eEM26M

● Single muon triggers
➞ 2015: HLT_mu20_iloose_L1MU15 

➞ 2016–18: HLT_mu26_ivarmedium

➞ 2022–: HLT_mu24_ivarmedium_L1MU14FCH

● Di-tau triggers
➞ CMS ditau no ISR jet pT(𝜏) > 40 GeV 
➞ ATLAS ditau no ISR jet pT(𝜏) > 80/60 GeV
HLT_tau80_mediumRNN_tracktwoMVA_L1TAU60_tau60_mediumRNN_tracktwoMVA_L1TAU40

● To study: dilepton (ee, µµ, eµ, e𝜏, µ𝜏) triggers
➞ HLT_2e17_lhvloose, HLT_2mu14, HLT_e17_lhloose_mu14
➞ HLT_e24_lhmedium_ivarloose_tau20_mediumRNN, HLT_mu20_ivarloose_tau20_mediumRNN

➞ Trigger impact needs studies: SM dominates low pT while BSM likely high pT

● Status: baseline triggers as any 𝝉𝝉 analysis; yet to start dedicated studies.

Beresford, Clawson & JL 2403.06336

↓ SM

↓ SMEFT

https://arxiv.org/abs/2403.06336

