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Two unified 
regression values

Global Particle Transformer for 
boosted-jet tagging and mass 
regression in the CMS experiment 

Outline

1. Method

2. Performance

Congqiao Li (Peking University) on behalf of the CMS Collaboration

BOOST 2026, Kraków

GloParT v2 (May 23–Dec. 23) GloParT v3 (June 24–Dec. 24)

Multiclass classification: our strategy is to define a rich, fine-
grained set of output classes. Why? –Preserve max. information!In mid-2022, CMS envisioned a transformer-based, inclusive, 

pretrained large-R jet model 

Multiclass pretraining over the full boosted-jet phase space 

Spans broad jet mSD (0–650 GeV) and pT (200 GeV–13.4 TeV) 
spectra with explicit decorrelation 

This is an early realization of a foundation-model paradigm for 
boosted jet analyses!
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Now CMS has GloParT v3 
✅ A universal model that delivers the best performance across all tagging tasks 
✅ A base model with strong fine-tuning ability for various downstream tasks

3. Fine-tuning capabilities

Based on: 
CMS-DP-2026-104 
CMS-DP-2026-105

→ derive mass-correlated taggers
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→ derive “Scouting GloParT”

GloParT v1 (Sept. 22–May 23)

Full-model fine-tuning

16M params; 
Pretrained on 

300M jets

GloParT v3

G l o P a r T

Frozen-backbone fine-tuning

better

better
better

Scouting GloParT (AK8) Scouting GloParT (AK15)

Both examples have 
been deployed

Similar improvements 
across other nodes Fine-tuned GloParT outperforms mass-correlated ParticleNet Excellent performance on scouting stream & for HLT use

https://cds.cern.ch/record/2966239
https://cds.cern.ch/record/2966240

