
Level 1 Trigger (L1)
 Electromagnetic and hadronic 

Calorimeter Tower (Δ𝜂 × Δ𝜙 = 0.1 × 0.1)
- Core Energy ( EM 2×1 + HAD 2×2 )

- EM Isolation Energy ( EM 4×4 - 2×2 )

 Cutting high EM isolation energy is 

useful to control the trigger rate.
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ATLAS Tau Trigger System

Introduction of ATLAS tau trigger

Tau Decay Type 

 Tau lepton is the heaviest lepton and decays in beam pipe.

 Decay type

・ Leptonic decay (35%) : electron or muon 

・ Hadronic decay (65%) : charged pions (w/ neutral pions)

 Hadronic Tau signature to discriminate jet from gluon and quark

・ 1 or 3 charged tracks and a few neutral pions

・ Narrow energy deposit

・ No track in isolation ring around inner cone

Efficiency Measurement

L1 Trigger Rate

L1 trigger rates versus 

instantaneous luminosity. 

‘TAU’, ’J’, ’EM’ and ’XE’ mean 

L1 object tau, jet, electron and 

missing ET, respectively. The 

rates vary linearly with 

luminosity.

Tau trigger performance is estimated to 

use tag-and-probe method, using 

𝑍 → 𝜏𝜏 → 𝜇𝜏ℎ events. Muon is required to 

tag events and hadronic tau can be used 

to probe the tau trigger performance.

Z tau𝜇

BDT Score@HLT Trigger Efficiency

Comparison of trigger efficiency 

w.r.t offline tau pT in Run 1 &  

Run 2 configurations. Trigger 

efficiency is improved in plateau 

region, due to harmonization 

between HLT and offline BDT 

tuning.

High Level Trigger (HLT)
 Access to the full detector granularity in the RoIs.

 Based on L1 RoIs, run clustering and tracking.

 Tau identification by multivariate algorithm (BDT:Boosted

Decision Tree), very similar to offline algorithm. 

This is a big improvement in Run 2.

 Topological-trigger at L1 will 

select event by topological 

criteria at high instantaneous 

luminosity. Distribution of Δ𝜂
in 𝐻 → 𝜏𝜏, 𝑍 → 𝜏𝜏 and multi-jet. 

 Fast Tracker (FTK) will 

provide full scan tracks at 

the L1 output rate.
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Trigger Operation for 2015 Run

Tau Trigger Menu in 2015
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Run 1 & Run 2 Simulation

Prospect of Tau Trigger

Jet cone

Tau cone

Trigger HLT (L1) pT threshold [GeV] Physics

single 𝜏ℎ 𝜏ℎ > 80(60) BSM 𝐻 → 𝜏𝜏

di-𝜏ℎ 𝜏ℎ > 35(20I) & 25(12I) (B)SM 𝐻 → 𝜏𝜏

𝜏ℎ + 𝑒 𝜏ℎ > 25 12I + 𝑒 > 17 15 + (L1jet > 25) (B)SM 𝐻 → 𝜏𝜏

𝜏ℎ + 𝜇 𝜏ℎ > 25 12I + 𝜇 > 14(10) + (L1jet > 25) (B)SM 𝐻 → 𝜏𝜏

di-𝜏ℎ +ET
miss 𝜏ℎ > 35(20) & 25 12 + ET

miss > 50(35) SUSY EW Di-𝜏ℎ

※ "I" means L1 EM isolation cut.


