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https://doi.org/10.1140/epjc/s10052-025-14257-z
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The Lohengrin Experiment
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Inspired by the L.

DMX proposal arXiv:2508.11833



https://arxiv.org/abs/2508.11833

Lonhengrin Experiment Concept
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Lonhengrin Experiment Concept

Dark Bremsstrahlung
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Lonhengrin Experiment Concept

Electro Nuclear Reactions
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https://www.pi.uni-bonn.de/elsa/de

The Lohengrin Experiment
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The Lohengrin Experiment

Magnet

[
B® Target

g Recoill
Tracker Tracker

\/

DMLab 2026 — The Lohengrin Experime

10



Lohengrin LO-Trigger

LO-Trigger: Event reduction by factor 10-20

3 GeV electron
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Column  Rows  chip0 — chipl chipl — chip0

5 400, 200 29.89 ns 21.68 ns
100 329, 160 23.59ns 19.71 ns
219 480, 48 62.63 ns 54.31 ns
220 128, 124 2.54 ns —0.36 ns
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75 MeV electron
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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

L Testbeam: T
oL P DBSCAN L
- +

Goal: Graph Neural Network with coarse track fit
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The Lohengrin Experiment
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fadronic 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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The Lohengrin Experiment
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Whitepaper ECAL Setup

CALICE SiW ECAL — sampling calorimeter with 30 layers of Si and W

Total Hits
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— Bend e out of ECAL, find high energetic
y on top of low energy QED background

DMLab 2026 — The Lohengrin Experiment — Cedric Breuning

S/\S+B

2.5

1.5

0.5

— Most sensitive for £, < 100 MeV

reca = 0.24m, d

reca, = 0.32m, d

=2.7m
=3.5m
=5.3m

ECAL

ECAL

ECAL

200

400

600

800

1000

1200

1400

1600

E, ..t [MeV]



~CAL Timing
Current technology

7 = 180 ns
Signal efficiency — 0%
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Faster ECAL
7 = 30ns
Signal efficiency — 68 %
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Moving the target back Orginal position
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Removing electrons in the ECAL

Choose Working Point

X

Photon Energy Fraction: (E, ¢/ E, o)) Tor E'in ECAL
Recoil Electron Energy Fraction: (E, o /E, o) TOr Ein ECAL
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Electron Energy Fraction
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Roadmap
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Conceptual Studies
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Phase 1 (No HCAL)
QED Bremsstrahlung,
Virtual Compton Scattering

v

Phase 2 (with HCAL)
Neutral Hadron Backgrounds

v

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

Experimental Phases
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Proof of Concept
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Conceptual Studies
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Phase 0 (No HCAL, with/without ECAL)

Electron Scattering Measurements

!

Phase 1 (No HCAL)
QED Bremsstrahlung,
Virtual Compton Scattering

v

Phase 2 (with HCAL)
Neutral Hadron Backgrounds

v

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

Experimental Phases
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EXisting magnets

Simulation: Electron gun + magnet + ECAL

Only 0.5-0.7T
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— resolving the electron in the ECAL would become necessary anyways
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~lectron Nucleus Scattering Cross section

519 MeV @ 60 deg 620 MeV @ 60 deg 680 MeV @ 60 deg
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— 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
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.053001
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More aggressive SR, more eot
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Where are

E =32GeV, &+ = 184w
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Assuming a perfect detector...

Eur. Phys. J. C. 85, 600 (2025)

Green Area: promising for my, € [1,100] MeV

Run Days to

produce 100 A’
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1000 O(10-7) O(108) - O(10°7
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https://doi.org/10.1140/epjc/s10052-025-14257-z

[Lohengrin Tracker

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

TJ Monopix, Obelix like tracking ASICs
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Tracking

Whitepaper Simulations, ACTS
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T'he magnet bulk variable d

_|_ .
n,p, ",y with
variable E
c 200_ ﬁ
(&) s
= B
> 150 —{1200
100
i - —1000
50—
i 800
o
- 600
=50
B 400
-100[—
_150:_ 200
_20bllll|lIllIlllIIlllllllllIllll|Illl|lll| 0
-%oo -150 -100 -50 O 50 100 150 200

X incm
DMLab 2026 — The Lohengrin Experiment — Cedric Breuning



‘he magnet bulk variable d

n,p,w",y with

variable E
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