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Was the HERA jet program not already done?
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F. Zhao et al. DIS 2022: Jet azimuthal anisotropy in ep collisions
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Was the HERA jet program not already done?
NOT QUITE YET...
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The H1 experiment at HERA

- Tracking system

(silicon tracker, jet chambers,
proportional chambers)

- LAr calorimeter (em/had)

- Scintillating fiber calorimeter

Both combined using
an energy flow algorithm

1% Jet energy scale

0.5-1% lepton energy scale
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Unfolding with Omnifold (via machine-learning).

Andreassen et al. PRL 124, 182001 (2020)
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Omnifold allowed us to

do a simultaneous,
unbinned “unfolding”

First-ever
measurement that
uses
machine-learning to
correct for detector
effects.
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Jet substructure observables with machine learning

https://www-h1.desy.de/h1/www/publications/htmlisplit/H1prelim-22-034.long.html
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Event shapes with grooming using Centauro metric

https://www-h1.desy.de/h1/www/publications/htmlisplit/H1prelim-22-033.long.html
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Charge-asymmetryjet substructure
https://www-h1.desy.de/h1/www/publications/htmlsplit/H1prelim-22-032.long.html
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The road towards EIC during this decade

Every jet-related

observable in ep collisions

can and will be measured &
with H1 data C

St
(TN

0"
L J

The ultimate “reference” gt N
for future polarized ep and
eA data at EIC
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Some speculative stuff
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H1 Collaboration Phys. Rev. Lett. 128, 132002
was the first baby step towards unbinned cross-sections...

Nature

Simulation

Detector-level

Step 1:

Geant3

Pull

Push
Weights

Particle-level

e

e

Step 2:

Reweight Gen.

-

First-ever demonstration of
unbinned unfolding,
unbinned acceptance corr.
unbinned efficiency correction

But we reported
Binned cross-sections...
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Check out our white paper on the subject.

PAPER
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8 Conclusions and Outlook

This report has presented a proposal for publishing unbinned differential cross section

measurements and predictions. The methodology for unbinned measurements has been

enhanced in part because of recent advances in machine learning. Uil MLt e

can always be rebinned and analyzed with traditional methods. In order to make best use
of future measurements that use these tools, it is important to have some community stan-
dards and guidelines. We hope that this paper will serve the purpose of having a concrete
proposal to discuss with all of the relevant experimental and theoretical communities. This
is foreseen to be the start of an evolving community dialogue, in order to accommodate
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future developments in this field that is currently rapidly evolving.



