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We also have something like that: ELSA
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Lonhengrin Experiment Concept

QED Bremsstrahlung
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— Low energetic recoil electron + ECAL Signal



Lonhengrin Experiment Concept

Dark Bremsstrahlung
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— Low energetic recoil electron



Lonhengrin Experiment Concept

Electro Nuclear Reactions
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Where are we

E =32GeV, o+ = 15IW
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Eur. Phys. J. C. 85, 600 (2025)

Green Area: promising for my, € [1,100] MeV
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D4hep setup
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LO-Trigger: Event reduction by factor 10-20
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Difference between multiple chips (Hit-Or)
needs improvement (here: TJ-Monopix2)
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Al engine driven track trigger

2 successful testbeams in 2025

it Testbeam: hE
.. SBSCAN. ..
"l'.- r "'*- r

Goal: Graph Neural Network with coarse track fit

Patrick Schwabig



[Lohengrin Tracker

Requirements: Need a fast tracker
Reasonable hit rate per pixel 1,4.2 !\ W — Simlinpinl |
Low material budget 12 Hit not
_: — N
o registered
Current Studies: |

TJ Monopix, Obelix like tracking ASICs
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Tracking

Whitepaper Simulations, ACTS
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For more details: Laney'’s talk this afternoon!

Proplematic Hadronic Backgrounds

How problematic is this?
Signal: 10> — 0(10°)

Background
Only geometric: O(10%) — 6(10%)
Incl. components: O(10°)
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How to solve these background proplems

Other target materials
Revisit simulations

Magnet
. Move target
| B® Target Sack
Instrumentation I I I
inside magnet\

Ta Recoul
Tracker Tracker

/

No tracking information used, yet
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Whitepaper .
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Eur. Phys. J. C. 85, 600 (2025)

L oetup

CALICE SiW ECAL — sampling calorimeter with 30 layers of Si and W
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— Most sensitive for E, < 100 MeV

y on top of low energy QED background 2
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FECAL TTming
Current technology
7 = 180ns

Signal efficiency — 0%
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Faster ECAL
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Removing electrons in the ECAL
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Z,=2m

—— Reconstructed Energies 1
—— Corrected Reconstructed Energies
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- X1sting magnets

Simulation: Electron gun + magnet + ECAL
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— resolving the electron in the ECAL would become necessary anyways

Hits
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Phase 3 (Physics Run)
10'* — 10" electrons on target per year

Experimental Phases
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~lectron Nucleus Scattering Cross section
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PHYS. REV. D 102, 053001 (2020)

— MC Generators not accurate enough =% |mportant for v scattering (e.g. DUNE)

— No data available at low angles —Pp \We can cover part of that!

What do we need?

Tracker Q Target W
— TJ-Monopix2/Timepix3

1
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More aggressive SR, more eot
Lower E, threshold can be lowered



