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Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter :15.0m
Overalllength  :28.7m
Magnetic field :3.8T

Pixel (100x150 gm?) ~1.9 m* ~124M channels
Microstrips (80-180 ym) ~200 m* ~9.6M channels

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000 A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers

PRESHOWER

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HC.
Brass + Plastic scintillator ~7,000 channels

Endcaps: 540 Cathode Strip, 576 Resistive Plate Chambers

Silicon strips ~16 m* ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels



Jet events on the calorimeter

Cross section of cylindrical

detector

Unroll cylinder and cluster into jets

Jet tagging

Azimuthal Angle ¢

® Top Jet 1 ® Top Jet 2
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Goal of jet tagging: use
hCal measurements to

classify what type of event
occurred at the parton level.

Key features of hCal data:
e spatial location is meaningful
e minimal overlapping support

* |ow resolution
(pT measured ~200 locations;
Fashion MNIST 784 pixels)

normalization...



Previous work

[Komiske, Metodieyv, Thaler 2019], [Komiske, et. al. 2020]
1) Compute W, distance between images
2) Apply KNN (balanced 100K training sample, 20K test sample)

N 1.0
Benefits:

e outperforms classical collider
observables

® approaches accuracy of NN,
superior interpretability

S
o0

4 EMD: W Jets vs. QCD Jets

o
o

QCD Jet Background Rejection

Challenges: 0.4 1
e PEN [AUC = 0.919]
e requires O(N?) evaluations of - [[illjlg - 83(1)3
OT distance: ~16 years on a “21 — EMD kNN [AUC = 0:87]
laptop using POT library B0 /B=0  [AUC = 0.776]
e large storage burden “Y00 oz o4 05 08 10

W Jet Signal Efficiency
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