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➢ There are several main processes that motivate the studies with Tau 
lepton

• 𝐻 → 𝜏+𝜏−

• DiHiggs or BSM

➢ Tau leptons decay leptonically or hadronically.
➢ Corresponding BR are 35% and 65%. 
➢ Tau trigger in ATLAS  selects hadronic tau decays in real time.
➢ Acceptance:

• 𝑝𝑇 > 20𝐺𝑒𝑉
• 𝜂 < 2.5

➢ Signal separation from the jet background:
• Tau: narrow energy deposits, 

low track multiplicity (1 or 3 tracks).
• Jet: broader, more tracks.
• Based on NN identification, QCD jets are suppressed.
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What is Tag and Probe Method?

➢ Method used to measure the efficiency of the Tau Trigger
➢ First identify well understood particle (tag: electron), ensuring clean event selection.
➢ Then probe is the focus of the study (𝜏ℎ𝑎𝑑−𝑣𝑖𝑠).
➢ This method minimizes bias on the probe by using a selection on the tag, ensuring high

purity in the event selection.
➢ Efficiency is measured as a function of 𝜏𝑝𝑡 by comparing events where both the tag and

probe are identified to those where only the tag is selected.

𝑍 → 𝜏𝜏 → 𝑒𝜏ℎ𝑎𝑑−𝑣𝑖𝑠3𝜈
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Preselection requirements for event selection 

➢ Use 2024 pp collision data
➢ After reconstruction, preselection cuts are applied to all events, depending on the tagged lepton
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e - tagged events 𝝉 − 𝒑𝒓𝒐𝒃𝒆 𝒆𝒗𝒆𝒏𝒕𝒔

𝑛𝑒 = 1 𝑛𝜇 = 0 𝑛𝜏 = 1
GNTau Medium IDTight ID

𝑝𝑇
𝑒 > 27𝐺𝑒𝑉 𝑝𝑇

𝜏ℎ𝑎𝑑 ≥ 20𝐺𝑒𝑉

𝜂 < 2.5 𝜂 < 2.5

Tight Isolation
1 or 3 charged trackse, 𝝉 opposite sign charges



Z→ 𝝉𝝉 𝑺𝒊𝒈𝒏𝒂𝒍 𝑹𝒆𝒈𝒊𝒐𝒏

𝑛𝑏−𝑗𝑒𝑡𝑠 = 0 (𝑠𝑢𝑝𝑝𝑟𝑒𝑠 𝑡 ҧ𝑡)

𝑚𝑇 𝑙, 𝐸𝑇−𝑚𝑖𝑠𝑠 < 50𝐺𝑒𝑉 (𝑠𝑢𝑝𝑝𝑟𝑒𝑠 𝑊 + 𝑗𝑒𝑡𝑠)

෍𝑐𝑜𝑠∆Φ > −0.15 (𝑠𝑢𝑝𝑝𝑟𝑒𝑠 𝑊 + 𝑗𝑒𝑡𝑠)

40𝐺𝑒𝑉 < 𝑚 𝑙, 𝜏ℎ𝑎𝑑−𝑣𝑖𝑠 < 80𝐺𝑒𝑉 (𝑠𝑢𝑝𝑝𝑟𝑒𝑠 𝑍 → 𝑒𝑒 𝑜𝑟 𝜇𝜇)

∆Φ 𝑙, 𝜏ℎ𝑎𝑑−𝑣𝑖𝑠 > 2.4

Selection for Signal Region

➢ Signal region is carefully defined to isolate events corresponding to the desired process (signal events)

➢ Enriched with the signal, and the signal-to-background ratio is higher.
➢ Important for efficiency measurement, validation   
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Selection for Control Region
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➢ An important use of the control region is modeling and validation of the background in the signal region.
➢ This region is rich in background and very low in signal.

What are the backgrounds we model?

𝑾+ 𝒋𝒆𝒕𝒔 𝑸𝑪𝑫

𝑾𝑪𝑹

𝑛𝑏−𝑗𝑒𝑡𝑠 = 0

𝑚𝑇 𝑙, 𝐸𝑇−𝑚𝑖𝑠𝑠 > 60𝐺𝑒𝑉

෍𝑐𝑜𝑠∆Φ < 0

45𝐺𝑒𝑉 < 𝑚 𝑒, 𝜏ℎ𝑎𝑑−𝑣𝑖𝑠 < 80𝐺𝑒𝑉

𝐸𝑇−𝑚𝑖𝑠𝑠 > 30𝐺𝑒𝑉

𝑸𝑪𝑫 𝑪𝑹

𝑛𝑏−𝑗𝑒𝑡𝑠 = 0

𝑚𝑇 𝑙, 𝐸𝑇−𝑚𝑖𝑠𝑠 < 50𝐺𝑒𝑉

෍𝑐𝑜𝑠∆Φ > −0.15

45𝐺𝑒𝑉 < 𝑚 𝑒, 𝜏ℎ𝑎𝑑−𝑣𝑖𝑠 < 80𝐺𝑒𝑉

∆Φ 𝑙, 𝜏 > 2.4

Anti lep. Iso. Req.
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Efficiency and Scale Factor 

𝑆𝐹 =
𝜀𝐷𝑎𝑡𝑎
𝜖𝑀𝐶

𝜖𝐷𝑎𝑡𝑎 =
(𝐷𝑎𝑡𝑎 −𝑀𝐶𝐵𝐺)𝑒𝑡𝑎𝑢25
(𝐷𝑎𝑡𝑎 − 𝑀𝐶𝐵𝐺)𝑠𝑖𝑛𝑔𝑙𝑒_𝑒

𝜀𝑀𝐶 =
(𝑀𝐶𝑡𝑟𝑢𝑒 𝑧𝑡𝑡)𝑒𝑡𝑎𝑢25
(𝑀𝐶𝑡𝑟𝑢𝑒 𝑧𝑡𝑡)𝑠𝑖𝑛𝑔𝑙𝑒_𝑒

➢ SFs is the ratio of trigger efficiency between real data and MC 
simulations.

➢ In the study tau25 trigger efficiency was studied.

➢ Efficiencies are measured wrt to the offline medium identified tau 
candidates.
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(SF used to correct the MC)
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Summary

Tau Trigger efficiency and Scale Factors:

➢ Calculations performed for the 2024 dataset.
➢ SFs determined for offline medium WPs for electron channel.

Future plans 

➢ SFs determined for offline loose, medium and tight WPs for electron 
channel for the triggers tau35, tau40, tau45, tau60

➢ Calculate systematic uncertainties. 
➢ Same process for 𝑡 ҧ𝑡.
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Z→ 𝝉𝝉 𝑺𝒊𝒈𝒏𝒂𝒍 𝑹𝒆𝒈𝒊𝒐𝒏

𝑛𝑏−𝑗𝑒𝑡𝑠 = 0 (𝑠𝑢𝑝𝑝𝑟𝑒𝑠𝑒𝑑 𝑡 ҧ𝑡)

𝑚𝑇 𝑙, 𝐸𝑇−𝑚𝑖𝑠𝑠 < 50𝐺𝑒𝑉 ( 𝑊 + 𝑗𝑒𝑡𝑠 𝑐𝑢𝑡)

෍𝑐𝑜𝑠∆∅ > 0.15 (𝑊 + 𝑗𝑒𝑡𝑠 𝑐𝑢𝑡)

40𝐺𝑒𝑉 < 𝑚 𝑙, 𝜏ℎ𝑎𝑑−𝑣𝑖𝑠 < 80𝐺𝑒𝑉 (𝑆𝑅)

∆∅ 𝑙, 𝜏ℎ𝑎𝑑−𝑣𝑖𝑠 > 2.4

This is the sum of cosines of azimuthal angles between 
𝐸𝑇
𝑚𝑖𝑠𝑠 and various objects (e.g., lepton and τhad).


