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Motivation
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* The lightest neutralino (x?) m(71,r) [GeV]

is @ Dark Matter candidate

Aim: use the ATLAS Run 2 dataset and ML techniques to cover this region
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Analysis strategy

Target process

J ¢ (eorp)
» 0 e 2 same flavour opposite sign leptons (e or p)
* Jet from initial state radiation
T~ =0
X = * Large missing transverse energy
¢ (eor p)
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Analysis strategy

Target process

BDT Approach

* Train 5 BDTs on different signal models,

J t (eorp) -
grouped based on Am(l,)(f)
- % * Maximise sensitivity to the simplified models

“i* !
Also have a cut-based approach but no

¢ (e orp)
oo [ ] .
time to talk about it here
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Analysis strategy

Target process

BDT Approach

* Train 5 BDTs on different signal models,

J t (eornp) -
grouped based on Am(l,)(f)
~0 . . e e e . .o
- Xi * Maximise sensitivity to the simplified models
\i% %! /
/eorp) Background estimate
— 200
> .
8l .  Use BDT score to define:
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X BDTsp . o
B o e target major bkgs (top, diboson) and
i seoEtR R R Tabhim extract normalisation factors.
2  Dedicated VRs for each BDT to validate
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ATLAS

EXPERIMENT

Largest deviation in:
BDT — SR346+50

Single SR significance: 2.0c

BDT SRs

Post-fit, CR only results
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Events / 0.275

Data / Bkg

BDT — SR5+1O A closer look

Kinematic distributions of SR, , 1,2,3 combined, with example signal models
Events characterlsed as: back—to back in ¢, di-muon invariant mass = 20-30 GeV
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Not seen in BDT — SRt% ,, or the dedicated VRs, and orthogonal to cut and count.
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Alessandro Ruggiero @ATL

Interpretations

* In each interpretation, simultaneous CR+SR fits to extract a CLs for each signal model
* Contours interpolated using the BDT SRs with the best expected CLs.
A “discovery” significance is also calculated for each signal model.

Selectron only interpretation
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Maximal discovery significance: 1.90
For model: m(é, x7) = (375,335) GeV
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Interpretations

* In each interpretation, simultaneous CR+SR fits to extract a CLs for each signal model
* Contours interpolated using the BDT SRs with the best expected CLs.
A “discovery” significance is also calculated for each signal model.

Smuon only interpretation

Selectron only interpretation
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Conclusion

Presented results from ATLAS search for sleptons in the
compressed mass corridor: arXiv:2503.17186
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Backup
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CR summary plot
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Cut and count approach
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Cut and count VRs
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CC — SR*°
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Additional BDT material
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EXPERIMENT

Excess SR tables

Table 17: Summary of observed and predicted yields in SR-BDTs, 0 using the CR-only fit. The category ‘Other’
contains rare backgrounds from processes such as #7V, multi-top and triboson production. Uncertainties in the fitted
background estimates combine statistical and systematic uncertainties.

SR SRl-BDT§iw SR2-BD'I§‘1I0 SR3-BD'I§e+10 SRI-BDT‘S‘fl0 SR2-BDT§‘flO SR_’,-BD'I“S‘:‘10
Observed 10 11 5 23 26 4
Fitted SM events 123+ 3.1 10,6 £2.5 35+1.0 13.7+2.6 13.7+2.6 39+1.1
Top 3.0+0.9 2.1+0.5 0.62+0.19 3.7+0.8 33+0.7 1.10+0.27
Diboson 43+19 43+1.7 1.6 +0.7 45+19 58+23 25+1.0
Fake/Non-Prompt 45+23 3719 1.2+0.8 49+1.6 35+1.3 0.3t‘(’,-_‘;
Other 0.6+04 0.50+0.35 0.09 £0.05 0.6+0.5 1.1+0.6 0.05+0.04

Table 20: Summary of observed and predicted yields in SR-BDT g, 50 using the CR-only fit. The category ‘Other’
contains rare backgrounds from processes such as 77V, multi-top and triboson production. Uncertainties in the fitted
background estimates combine statistical and systematic uncertainties.

SR SRI-BDTS,, SR2-BDTS,,, SR3-BDTS,, SRI-BDTX* ~ SR2-BDT**_  SR3-BDT.

40450 40+50

Observed 9 6 7 3 9 4
Fitted SM events 8.2+2.0 6.2+1.4 2.8+038 9.1+1.9 63+12 3207
Top 27+12 2612 0.5+04 3.7+1.6 19+1.0  0.53:0.28
Diboson 3812 3408 2.1+0.5 5311 42+038 2.6+0.5
1.3 0.31 +0.31 +0.15 0.18 +0.09

Fake/Non-Prompt 124 g.orisal 0.01%03! 0.00%555 0.01°5 0.04*0%
Other 041+025  028+024  0.15+0.08 0.16*032 022/ 0.07+0.05
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ATLAS

EXPERIMENT

BDT VR summary
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Additional BDT — SR5+1O olots
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BDT — SRt% 1, plots
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BDT — SRt% 1, plots
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Additional BDT — SR§3. =, plots
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Additional BDT — SR§3. =, plots
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