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Trigger Rate Presenter (TRP)



What is TRP?
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What is wrong with TRP?

2- LVL1 publish rate
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TRP 4- TRP compatibility for phase Il update
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3- The ROOT files

1- Grafana compatibility




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

Home Starred

G

Full TRP Dashboard »

Some of the plugins used in the
TRP and HLT dashboards have
been deprecated and will not be
supported in future Grafana
updates.

partition | ATLAS v L1 Table Query EM

Recovery (Reason) Recovery (Cause)

Read our deprecation notice and migration advice.

+ Table - L1 rates

L1 Rates Tablef .

Metric

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.
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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 |l

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

ROOT file from 2022

ROOT file from 2025

Since these files are
no longer needed, the
code was edited to
stop producing them
altogether!

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

to collect relevant trigger information. ( work in progress)
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Anomaly Detection



Anomaly detection

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

11



Autoencoder (AE)

One way to identify the anomalies is by training an Autoencoder.

o — encoder: compresses the input data into lower Ut SB
o — dimensional representation (dimensionality & AUTOENCODER \
E reduction). i) “bottleneck” =

\l/ Bottleneck: The most compressed
~ O 4 representation of the input data (latent).
A1 < < Contains only the most important features
1\ needed to reconstruct the data.

g‘,x

E‘ :é;
7 -

O Decoder: reconstructs the input data from the —— _
Credit: Sefik Serengil

O—1—O latent representation by progressively
O increasing dimensionality
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Anomaly detection using Autoencoders

Anomaly Score

“Autoencoder”

e

0 1 |
Encode Decode

Data with outliers Learn to reconstruct the most Outliers are reconstructed poorly
abundant elements in dataset well
Credit: Gabriel Matos
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Why Anomaly detection?

« The BSM signatures are vast, and
traditional search methods are
optimised for specific models.

with Ana Kova
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lllustration by Sandbox Studio, Chicago

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

Event Selection

U

oSk - R = e Construct input features & train AE
ol T8
’3%; & ‘ﬂ—g}* \ ‘ Events

Define signal region from .
reconstruction loss

BSM

Reconstruction loss
AN

Fit background & search for BSM
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Search for new physics in Dilepton + X

16/12/2025

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 pJ**ss, pM$Sp, AR;;, Agy;,
the E, pr,n and ¢ of jets, b-jets, e, u and y.

The input variables were then changed to the deltas between different particles:
AE, Apy, An and Ag with pi¥ss, pissg AR, as well.
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Anomaly score
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Anomaly score from
AE trained using the
delta inputs
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Summary

« Work in progress on TRP code updates.

« Work in progress on anomaly detection in dilepton + X.
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Backup



IS architecture

sendCommand

_

Inform ation§
insert,

Provider
update,
remove

/m‘ormation

Information =

. findValue Reader
Repository

Credit: IS user guide

notify \I T subscribe

Information
Subscriber

20



Level 1 publish rate

LVL1RateAdapter: :L1CTcallback CTPCORE Run3(ISCallbackInfo *isc) {

(isc-=reason == ISInfo::Deleted)

( ctpcore newtime.c time() - ctpcore oldtime.c time() < m min time) : F)th)|i55r1 tirT]Ee

(m is publishing)
m_is publishing =

ISInfoDictionary *dict = ;
IPCPartition Partition(pPartitionName) ;
dirt = TSTnfoNicrtinnarv(Partition) -

( item : my items) {
my 11 rate.TBP = item.tbp;

my 11 rate.TAP = item.tap;

my 11 rate.TAV = item.tav; 1 1

my 11 rate.PS = item.prescale; Gettlng trlgger rates
my 11 rate.enabled = item.enabled;

my 11 rate.DT = (item.tap>0) ? 1 - item.tav / item.tap

std::string extension = "";
item.enabled
extension = "--enabled":

extension = "--disabled";
ctd:+ctrinng _ratename — nServerhName 4+ " " 4 jt+oam nAame + ovtencinn: Update the IS partition With the
dict->checkin(ratename,my 11 rate, ; new réitEBES
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Autoencoder

class Autoencoder(nn.Module):
def init (self, input shape, num nodesl, num nodes2,latent dimension):
super(). 1init ()
self.encoder= nn.Sequential (

nn.Linear(input shape, num nodesl),

nn.PRelLU(),

nn.Linear (num nodesl, num nodes2), Criterion: MSE loss
nn.PReLU(),

nn.Linear(num nodes2, latent dimension), o

nn.PReLU() Optimiser: AdamW

)

self.decoder = nn.Sequential(

nn.Linear(latent dimension, num nodes2),
nn.PReLU(),

nn.Linear(num nodes2, num nodesl),
nn.PReLU(),

nn.Linear(num nodesl, input shape),
nn.PReLU()

)
def forward(self, x):

encoded= self.encoder(x)
decoded= self.decoder(encoded)
return decoded
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Anomaly score
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S/B ratio comparison at 99% background

Signal counts SR, SUSY 1000 500 : 7323

Signal counts CR, SUSY 1000 500 : 3433

S/B ratio SR, SUSY 1000 500 : 9.257901390644754
S/B ratio CR, SUSY 1000 500 : 0.04388790877246811
S/VB ratio SR, SUSY 1000 500 : 260.37590495990895
S/VB ratio CR, SUSY 1000 500 : 12.274656443904366

Signal counts SR, SUSY 1100 400 : 7814

Signal counts CR, SUSY 1100 400 : 2507

S/B ratio SR, SUSY 1100 400 : 9.878634639696587
S/B ratio CR, SUSY 1100 400 : 0.032049806959678864
S/vB ratio SR, SUSY 1100 400 : 277.83385516273773
S/VB ratio CR, SUSY 1100 400 : 8.963752899757718

Signal counts SR, SUSY 1200 300 : 7792

Signal counts CR, SUSY 1200 300 : 1773

S/B ratio SR, SUSY 1200 300 : 9.850821744627055
S/B ratio CR, SUSY 1200 300 : 0.022666257574595384
S/VB ratio SR, SUSY 1200 300 : 277.0516252147495
S/vB ratio CR, SUSY 1200 300 : 6.339343395002168

Signal counts SR, SUSY 1300 200 : 1121

Signal counts CR, SUSY 1300 200 : 223

S/B ratio SR, SUSY 1300 200 : 1.4171934260429835
S/B ratio CR, SUSY 1300 200 : 0.0028508603717624197
S/VB ratio SR, SUSY 1300 200 : 39.858171440674305
S/VB ratio CR, SUSY 1300 200 : 0.797334222834452

Signal counts SR, SUSY 1400 1 : 1049

Signal counts CR, SUSY 1400 1 : 141

S/B ratio SR, SUSY 1400 1 : 1.3261694058154234
S/B ratio CR, SUSY 1400 1 : 0.0018025619390964179
S/VB ratio SR, SUSY 1400 1 : 37.298146156349105
S/VB ratio CR, SUSY 1400 1 : 0.5041440601778374

Signal counts SR, SUSY 1500 100 : 1040

Signal counts CR, SUSY 1500 100 : 151

S/B ratio SR, SUSY 1500 100 : 1.3147914032869785
S/B ratio CR, SUSY 1500 100 : 0.0019304032113727596
S/VB ratio SR, SUSY 1500 100 : 36.978142995808454
S/VB ratio CR, SUSY 1500 100 : 0.5398989580627904
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Signal counts SR, SUSY 1000
Signal counts CR, SUSY 1000

S/B ratio SR, SUSY 1000 500 :
S/B ratio CR, SUSY 1000 500 :
S/VB ratio SR, SUSY 1000 500 :
S/V¥B ratio CR, SUSY 1000 500 :

Signal counts SR, SUSY 1100
Signal counts CR, SUSY 1100

S/B ratio SR, SUSY 1100 400 :
S/B ratio CR, SUSY 1100 400 :
S/V¥B ratio SR, SUSY 1100 400 :
S/V¥B ratio CR, SUSY 1100 400 :

Signal counts SR, SUSY 1200
Signal counts CR, SUSY 1200

S/B ratio SR, SUSY 1200 300 :
S/B ratio CR, SUSY 1200 300 :
S/V¥B ratio SR, SUSY 1200 300 :
S/V¥B ratio CR, SUSY 1200 300 :

Signal counts SR, SUSY 1300
Signal counts CR, SUSY 1300

S/B ratio SR, SUSY 1300 200 :
S/B ratio CR, SUSY 1300 200 :
S/V¥B ratio SR, SUSY 1300 200 :
S/V¥B ratio CR, SUSY 1300 200 :

Signal counts SR, SUSY 1400
Signal counts CR, SUSY 1400
S/B ratio SR, SUSY 1400 1 :
S/B ratio CR, SUSY 1400 1 :

S/V¥B ratio SR, SUSY 1400 1 :
S/V¥B ratio CR, SUSY 1400 1 :

Signal counts SR, SUSY 1500
Signal counts CR, SUSY 1500

S/B ratio SR, SUSY 1500 100 :
S/B ratio CR, SUSY 1500 100 :
S/V¥B ratio SR, SUSY 1500 100 :
S/V¥B ratio CR, SUSY 1500 100 :

500 : 3633

500 : 7123

4.592920353982301
0.09106133824243819
129.1746091382424
25.468213763452027

400 : 3725

400 : 6596

4.709228824273072
0.08432410319347498
132.4457525571024
23.583930644915004

300 : 3651

300 : 5914

4.615676359039191
0.07560532842422847
129.8146154593237
21.14544660916121

200 : 527

200 : 817

0.6662452591656132

0.010444631944977117
18.737962844991397
2.9211751572006603

1 : 453

1: 737

0.572692793931732

0.009421901766766383
16.10682574721272
2.6351359741210367

100 : 476

100 : 715

0.6017699115044248

0.00914065096775843
16.924611601927715
2.55647519877414
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