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Trigger Rate Presenter (TRP)
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What is TRP?

ATLAS 
trigger 
system

• IS: Information Service
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What is wrong with TRP?

TRP

L1 Adapters

HLT Adapters

TreeDumper

Other 
components

IS

.root files

Subscribe

Notify when
 info updat

ed

1- Grafana compatibility2- LVL1 publish rate

3- The ROOT files

4- TRP compatibility for phase II update
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Grafana 

Grafana TRP dashboard 

have all the trigger 

information, form the 

trigger keys to the 

rates, plots, and tables.
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Grafana compatibility

Some of the plugins used in the 

TRP and HLT dashboards have 

been deprecated and will not be 

supported in future Grafana 

updates.

The issue has been resolved for all 
the problematic panels by utilising 
built-in Grafana features instead of 
the deprecated plugins, all while 
maintaining the same visual 
appearance.

All problematic panels 

have this small triangle
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Level 1 publish rate

The current info update for the TRP LVL 1 trigger occurs every 8 seconds.

Problem

Some triggers may experience sudden spikes in their rate compared to their usual rate.

Solution

Implementing a new code that checks for any triggers experiencing a sudden spike. If a 

spike is detected, the info update frequency will be increased to every 0.5 seconds for 

the next 10 seconds.
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Root file and Phase II 

• TRP has been saving empty root file for the past two years!

• Investigate what adaptations are necessary to run TRP with the new Phase 2 data flow 

to collect relevant trigger information. ( work in progress)

ROOT file from 2022 ROOT file from 2025

Since these files are 
no longer needed, the 
code was edited to 
stop producing them 
altogether!
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Illustration by Sandbox Studio, Chicago with Ana Kova

Anomaly Detection



12/16/2025

Anomaly detection
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Credit: evidentlyai

Anomaly detection is identifying 
anomalies (outliers), which deviate 
from the norm (expected). 



Autoencoder (AE)

One way to identify the anomalies is by training an Autoencoder.
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Credit: Sefik Serengil

encoder: compresses the input data into lower 
dimensional representation (dimensionality 
reduction).

Bottleneck: The most compressed 
representation of the input data (latent). 
Contains only the most important features 
needed to reconstruct the data.

Decoder: reconstructs the input data from the 
latent representation by progressively 
increasing dimensionality



Anomaly detection using Autoencoders
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Credit: Gabriel Matos



Why Anomaly detection?
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• The BSM signatures are vast, and 
traditional search methods are 
optimised for specific models. 

• Anomaly detection provides a model 
agnostic approach to searches 
(maybe some unexpected new 
physics) .

Illustration by Sandbox Studio, Chicago 
with Ana Kova



Roadmap
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Event Selection

Construct input features & train AE

Define signal region from 
reconstruction loss

Fit background & search for BSM



Search for new physics in Dilepton + X

• The search targets the signature of dilepton + X, which consists of two charged 

electrons/mons and X, which could be other leptons, jets, b-jets, photons, or missing 

energy.

• The training of the autoencoder was done using 1% of the Run 2 data and early Run 3 

data from the ATLAS detector (the 1% ensures that the probability of having a BSM 

model signal in the training set is suppressed).

• The training was first performed using the kinematic variables 𝑝𝑇
𝑚𝑖𝑠𝑠, 𝑝𝑇

𝑚𝑖𝑠𝑠𝜑, ∆𝑅𝑙𝑙, ∆𝜑𝑙𝑙, 

the 𝐸, 𝑝𝑇 , 𝜂 𝑎𝑛𝑑 𝜑 of jets, b-jets, 𝑒, 𝜇 𝑎𝑛𝑑 𝛾. 

• The input variables were then changed to the deltas between different particles:  

Δ𝐸, Δ𝑝𝑇 , Δ𝜂 𝑎𝑛𝑑 Δ𝜑 with 𝑝𝑇
𝑚𝑖𝑠𝑠, 𝑝𝑇

𝑚𝑖𝑠𝑠𝜑, ∆𝑅𝑙𝑙 as well. 
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Anomaly score
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Anomaly score from 
AE trained using the 
delta inputs



Summary
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• Work in progress on TRP code updates.

• Work in progress on anomaly detection in dilepton + X.



Backup



IS architecture

Credit: IS user guide
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Level 1 publish rate

Publish time

Getting trigger rates

Update the IS partition with the 
new rates
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Autoencoder
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Criterion: MSE loss

Optimiser: AdamW



Anomaly score
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Anomaly score 
from AE trained by 
the first input  



S/B ratio comparison at 99% background
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New input

Old input
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