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Laser Und XFEL Experiment LUXE

The Collaboration
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Laser Und XFEL Experiment LUXE
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Laser Und XFEL Experiment LUXE

Experimental Schematic: Electron-Laser Mode
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Laser Und XFEL Experiment LUXE

Strong-Field QED Processes
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Laser Und XFEL Experiment LUXE

Strong-Field QED Processes
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New Physics at Optical Dump
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New Physics at Optical Dump NPOD

Beam Dump and Collider Constraints
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New Physics at Optical Dump NPOD

Optical Dump Concept

new physics search
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New Physics at Optical Dump NPOD

Production and Decay Mechanisms

Primakoff production

new physics search photon decay channel
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New Physics at Optical Dump NPOD

10.1103/PhysRevD.106.115034

ILC IDT WG3 Physics Group Meeting

Background Estimation
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N, 4 16.5
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SNR 5 0.1
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New Physics at Optical Dump NPOD

Expected Phase-Space Coverage
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New Physics at Optical Dump NPOD

NPOD Detector Option: LUXE ECAL-E

technology:
- high-granularity SiW calorimeter

configuration:
- three modules, each 18 x 18 cm?

- 15 sandwich layers

- 0.5 mm thick silicon with a 5.5 x 5.5 mm? readout structure

- tungsten absorbers of 7 x 2.8 mm and 8 x 4.2 mm thickness |1

10.48550/arXiv.2004.12792
10.1016/j.nima.2019.162969
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New Physics at Optical Dump NPOD

NPOD Detector in DD4HEP Framework
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Prospects for Future e'e” Beams
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Prospects for Future e’e” Beams

(Future) Linear Colliders

E. population BX separation train rate
EU.XFEL [ 17 GeV 0.15x 10'° e7/BX 220 ns 10 Hz
ILC 2] 125 GeV 2 x 100 e7/BX 554 ns 5 Hz
C3 [ 125 GeV 0.62 x 100 e7/BX 526 ns 120 Hz

[1] DOI: 10.1140/epjs/s11734-021-00249-7
[2] DOI: 10.48550/arXiv.2203.07622
[3] DOI: 10.48550/arXiv.2203.07646
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Prospects for Future e’e” Beams

Colliders - Effective Luminosities

X assumptions:
Lop = NN, 2220 2

714 - 107 sruntime (32% uptime over 1 year)
mgo - laser triggers at train rate (up to 120 Hz)
fed: - tungsten dump

A = atomic mass number

p = density in [g/cm?] . . e

X, = radiation length in [cm] effective luminosities:

m, = nucleon mass in [g] _ EUXFEL: 43 fpbl

collider dependent: = [LC: 285 fb!

N, = number of electrons per bunch
N,, = number of bunch crossings

- C* 212.0 fb™*
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Prospects for Future e’e” Beams

Laser Systems

power intensity intensity (norm) trigger rate
LUXE phase-0 [ 4 x 108 W 2.0 x 10" W/cm? 3 1 Hz (10 Hz)
LUXE phase-1M 35x10“ W 1.2 x 102 W/cm? 24 1 Hz (10 Hz)
CoRelLS @ 4 x10° W 11 x 102> W/cm? 220 0.1 Hz
Future B34 O(10'8) W O(10%5) W/cm? O(2000) O(100) Hz

[1] DOI: 10.1140/epjs/s11734-021-00249-7
[2] DOI: 10.1364/0ptica.420520

[3] DOI: 10.1017/hpl.2023.69

[4] DOI: 10.1016/j.0ptcom.2011.10.089
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Prospects for Future e’e” Beams

Optimal Laser Parameters
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simulation parameters:

A =800 nm
Wo =2 um
ooy = 20 fs

a=17.2°
polarization = linear

EY >1GeV
0 <25 mrad
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Prospects for Future e’e” Beams

Electron-Laser Interaction - Optical Dump (Ptarmigan)

1 Ec=17 GeV, §=40 simulation parameters:
E. =120 GeV, £ =80 : _
Ee =125 GeV, £ =80 A =800 nm
- Bremsstrahlung, thin - Wy=2Pm
Ee=125GeV, £ =3 ) _
Tevnm = 20 fs
- a=172°

- polarization = linear

dN, / dN, per GeV

E, [GeV]
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Prospects for Future e’e” Beams

Phase-Space Coverage of Linear Accelerators

S, i existing bounds
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Prospects for Future e’e” Beams

Conclusion
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