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Proposal for a new experiment using a 
Laser and XFEL to test quantum physics in the strong-field regime

https://luxe.desy.de/
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THE VACUUM

With	LUXE	we	want	to	boil	the	vaccum

Classical	Theory: Quantum	(Field)	Theory:

• “space devoid of matter”

• “space-time region where all elements of 
stress-energy tensor are zero”
→ no momentum, energy, particles or 
fields

The	Vacuum

Vacuum,	pre-1900 Vacuum,	post-1900	

• “state with lowest energy”

• average is zero, but variance non-zero

• vacuum consists of virtual particles
→ can be charged, couple to fields



Presence of strong external field: 
• work by field over Compton wavelength > than two rest masses of particles→ 

Schwinger-Limit 

1) Field-Induced Pair Creation: 

• pair production from vacuum

2) Modified Compton Spectrum:

• electron becomes “dressed” => larger effective me

THE CRITICAL FIELD
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• Use laser to generate electric field
• Use high energy electron beam 

• Laser intensity required to reach 
Schwinger field (𝝌~𝟏):
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LASER AND PHOTON BEAM

=>	Much	beyond	currently	achievable	values

=>	Can	use	well-tested	laser	technology	(~100	TW)
=>	State-of-the-art	laser	needed	(~10	PW)

ξ =
𝑒𝜀E

𝑚G𝜔E𝑐
∝ 𝐼EKLG# χ ≈ 𝛾

𝜀E
𝜀"#$%

∝ 𝐼EKLG#
� 𝐸RGKS

Photon	energy	 ILaser [W/cm2]

1			eV 2x1029

1	GeV ~1022

10	GeV ~1020

EU.XFEL Ebeam up to 17.5 GeV 
=> 𝛾 = 34,000

DESY	is	uniquely	positioned	to	reach	critical	field	in	well	controlled	
environment	with	local	infrastructure



MAIN PROCESSES OF INTEREST
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High energy electron or photon interacts with laser
•Also higher order process “trident”:  
•E144 experiment probed                    process in perturbative regime 
•LUXE first to directly probe                              [ɣ from Brem or inverse Compton]

Low-energy	photons	
from	laser

𝜸 + 𝒏𝝎𝑳 → 𝒆^𝒆_𝒆_ + 𝒏𝝎𝑳 → 𝒆_ + 𝜸	

𝒆_ + 𝒏𝝎𝑳 → 𝒆_𝒆^𝒆_
𝒆_ + 𝒏𝝎𝑳
𝜸 + 𝒏𝝎𝑳 → 𝒆^𝒆_

Compton Breit-Wheeler:	pair	production



• Prediction for rate of positrons per laser shot
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ABSORBING LIGHT WITH LIGHT

𝜉 ≫ 1:	𝑅Ge ∝ 𝜒gexp	 −
8
3𝜒g

𝜉 ≪ 1:		𝑅Ge ∝ 𝜉mn ∝ 𝐼n

☚ Non-perturbative	regime:	departure	from	power-law

☚ Perturbative	regime:	strong	rise,	follows	power-law

High-energy		(relativistic)	photon	

Low-energy	photons	from	laser

𝛾
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Sept.	2nd 2019

GOALS OF LUXE EXPERIMENT AND LOI

Goal:	Probe	quantum	physics	in	novel	regime	
• Be	the	first	experiment	to	pioneer	QED	in	critical	
field	regime	in	electron- and	photon-laser	
interactions

• Observe	transition	from	perturbative	to	non-
perturbative	regime

• Make	precise	measurements	to	challenge	
theoretical	predictions

38	people,
12	institutions

(pert.)

arXiv:	1909.00860



• Laser
• Plan to use existing 40 TW laser in initial phase
• Major developments on infrastructure and technical feasibility

• Included visit of XS1 building with laser experts
• Experimental area

• Revised design to ensure technical feasibility
• CAD drawings and Geant4 simulation 

• Detector strategy and design optimised
• Background estimates ongoing (Geant4, FLUKA)

• Physics Case
• More realistic simulations of SF QED processes (ongoing)
• New BSM physics case 

• Work ongoing on Conceptual Design Report
• At present: 57 authors from 22 institutions
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MAJOR NEW DEVELOPMENTS SINCE APRIL PRC



LASER: JETI-40 LASER BY UNI JENA
• Institut für Optik und QE of University of Jena (M. Zepf et al.):

• Intends to lend LUXE their 40 TW laser!
• Queens University of Belfast (G. Sarri et al.): 

• Intends to provide oscillation and synch box for this laser
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SCHEMATIC LAYOUTS OF EXPERIMENT

10

Detectors	(not	shown)	need	to	measure	electrons,	positrons	and	photons



LUXE

LOCATION OF EXPERIMENT
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XS1 BUILDING

IP



LASER CLEAN ROOM

1
3

Designed to host
•JETI-40 laser
•350 TW laser
(later)

•Diagnostics 

Clean room class: iso6



LAYOUT OF LASER INSTALLATION

1
4

Services Compression	Chamber Diagnostic	chamber Two	way	beam-line



LASER BEAMLINE

1
5

Laser guided from laser clean room to 
IP via 40 m long pipe and six mirrors

Final focusing done just before IP via 
dedicated chamber

Laser	clean	
room

Laser	pipe

IP

Mirror	1

Mirror	2

Mirror	3

Mirror	4

Mirror	5Mirror	6

Designed	by	I.	Pomerantz	(Tel	Aviv	U)



LASER DIAGNOSTICS 

Need 3D characterization of laser: energy, pulse length and spot size
•Goal: 5% on intensity => plan many (partially redundant) measurements
•Resources from Helmholtz-Innovationspool to develop diagnostics tools with 
current lasers (e.g. JETI200)

16



TOP VIEW OF EXPERIMENT
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Beam	floor

Laser	floor

Visit of XS1	annex (June	2020)



• Goal: Detection of electrons, positrons and photon fluxes and measure their energy spectra
• Particle fluxes vary between ~0.01 and 109 (in different locations) per laser shot!

• Use technologies adapted to respective fluxes of signal and background

LAYOUTS OF EXPERIMENT: e- and 𝜸𝑩-laser modes
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Figures	by	N.	Tal	Hod	(Weizmann	I)



• High rate regions:
•Cerenkov detectors
•Scintillaton screens

• Low rate regions
•Silicon pixel detectors
•High granularity calorimeters
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DETECTORS

e- trajectories

Scintillator	screen
+	camera

Ĉerenkov detector

photo	detectors

dipole	magnet

15.5	GeV 9	GeV13.5	GeV

R.	Jacobs,	J.	List	(DESY),
J.	Hallford,	M.	Wing	(UCL)

Designed	N.	Tal	Hod	et	al.	(Weizmann	I)

Two complementary technologies used in 
each case for cross-calibration, reduction 
of syst. uncertainties



E-LASER MODE: COMPTON SCATTERING

20

Low-energy	photons	
from	laser

𝒆_ + 𝒏𝝎𝑳 → 𝒆_ + 𝜸	

•Expect ~109 electrons and photons per laser shot 
• Chose detectors that can cope with this high rate => Cerenkov & Scintillator

•Using custom Monte Carlo generator by A. Hartin (UCL) to guide design of detectors
• Cross-checks by other theorists involved ongoing (Gothenburg, Plymouth, Skoltech, MEPHI, Jena)

JETI40	laser
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INSTRUMENTATION OF BEAMLINE

Laser	and	beam	
synchronised via
existing	and	 working	
system	to	10	fs	



• Two complementary technologies:
• Gaseous (Ar) Ĉerenkov detectors and scintillator (GADOX) screen

• Ĉerenkov detectors
• Fine segmentation (1mm) => SiPM
• Low refractive index gas (Ar) and optical filter to reduce light yield
• Based on prototype for ILC polarimetry
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HIGH RATE REGIONS: CERENKOV AND SCINTILLATORS

e- trajectories

Scintillator	screen
+	camera

Ĉerenkov detector

photo	detectors

dipole	magnet

15.5	GeV 9	GeV13.5	GeV

R.	Jacobs,	J.	List	(DESY),
J.	Hallford,M.	Wing	(UCL)

• all	particles	charged	above	Cerenkov	threshold	hit
the	detector	from	the	front	

• particles	are	very	collimated

• most	“non-primaries“	close	to	the	beam

Cerenkov	detector
&	Scintillator	screen

dipole	magnet	
vacuum	chamber

16.5	GeV	electron



SCINTILLATOR SCREEN
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Basic principle
•Camera takes pictures of scintillation light
•Position determines energy
•Measure particle flux vs energy
•Used e.g. by AWAKE experiment at CERN



ĈERENKOV-DETECTOR AND SCINTILLATOR SCREEN
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e- trajectories

Scintillator	screen
+	camera

Ĉerenkov detector

photo	detectors

dipole	magnet

15.5	GeV 9	GeV13.5	GeV

Ĉerenkov:	linearity	vs	current	

Scintillator	screen:	energy	spectrum

Thesis:	C.	Bartels
https://bib-pubdb1.desy.de/record/88522/files/Thesis.pdf

AWAKE	Coll.,	Nature 561, 363–367	(2018)
https://www.nature.com/articles/s41586-018-0485-4



COMPTON-EDGE SHIFT
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Compton energy spectrum modified:
• Compton edges shifted to lower energies 
as electrons acquires an effective mass:  

𝑚∗ = 𝑚 1 + 𝜉m�

=> Goal: measure these edges

u=E(photon)/E(e-beam)



COMPTON-EDGE ANALYSIS: RECONSTRUCTION
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• Gaussian laser pulse: superposition of different ξ → edges overlay in spectrum

• Position and shape of edges sensitive to dependence of nonlinear Compton cross-section on ξ

• Edge reconstruction vis Finite Impulses Response Filter (FIR) → max. in response = edge position



COMPTON-EDGE ANALYSIS: SIMULATED RESULT
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JETI40	laser

First harmonic kink position (edge of maximum ξ) as a function of ξmax

compared to theory prediction



E-LASER MODE: TRIDENT PRODUCTION
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𝒆_ + 𝒏𝝎𝑳 → 𝒆_ + 𝒆^ + 𝒆_

•Expect ~1 e+e- pair per laser shot
• Important to have good means to reject background

• Background simulation and analysis in progress

JETI40	laser



TRACKER
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Four layers of ALPIDE silicon pixel sensors
•Sensors developed for ALICE tracker upgrade
•Acceptance x efficiency>98% for E>2 GeV
•Momentum resolution: 0.3%

N.	Tal	Hod,	A.	Santra (Weizmann	I)

Pixel	Chips

Spaceframe

FPC HIC



CALORIMETER
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High granularity calorimeter
•20 layers of 3.5 mm thick tungsten plates
•Silicon sensors (5x5 cm2 pads, 320 µm thick) in 1mm 
gaps between plates

•Readout via FLAME ASIC (developed for FCAL) 
•Resolutions: qr

s
= tu.v%

s/xGy� , 𝜎{ = 0.78	𝑚𝑚 H.	Abramowicz,	Y.	Benhammou,	A.	Levy	(Tel	Aviv	U),	
W.	Lohmann	(DESY,Aachen)	,	M.	Idzik	(Crocow AGP)	et	al.



BSM PHYSICS

Three ideas being explored at present
1. Use high photon flux from strong-field Compton process for beam dump type experiment => neutral 

particles that couple to photons (axion-like particles)

2. Produce directly neutral particles at IP => neutral particles that decay to photons or electrons
3. Milli-charged particles

31

G.	Perez,	Y.	Soreq et	al.,	
to	be	published

detector

detector

=> Prel. Indications are that sensitivity promising



DRAFT SCHEDULE
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Year	
after	T0

1 2 3 4 5 6 7

Civil	C. Plan/
R&D

install

Accelera
tor

commis
sion

operation

Laser:	
JETI40

40	TW	laser	operation

Laser	
350	TW

350	TW	laser	operation

Detector
s

install

Simulati
on

Analysis

T0=approval	of	project

Technically	driven	schedule,	subject	to	schedule	of	EU.XFEL	&	identifying	funding



CONCLUSIONS
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• Significant progress on all aspects of the 
experiment since Spring
• Much more realism included than in LOI!
• Simulation results not quite ready yet

• We still think the experiment is doable and find it 
even more exciting now
• Collaboration is strong and growing
• Responsibilities shared and largely defined

• CDR draft now planned for end of 2020
• Will include preliminary costing
• Would then very much welcome a review

IP

M. Peskin at Snowmass 20/21: 
”…the motivation of exploring the 𝜒 > 1 regime is very strong”



BACKUP
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LASER PARAMETERS
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• Laser	Parameters	are not	pushing the state-of-the-art	today.
• Focus	is on	stability rather than maximum power	



COLLABORATION
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PARAMETER SPACE
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Quantum	parameters:

𝜒G = (1 + cos 𝜃)
𝐸G
𝑚G

ℇE
ℇ"#

𝜒g = (1 + cos 𝜃)
𝐸g
𝑚G

ℇE
ℇ"#

Intensity	parameter:

𝜉 = 4𝜋𝛼� ℇE
𝜔E𝑚G

=
𝑚GℇE
𝜔Eℇ"#

Collision angle	𝜃:	17.2	degrees

• LUXE has good chance to be first to actually break into 𝜒 > 1 regime
• And only experiment proposed to directly explore photon-laser interactions



BEAMLINE LAYOUT

38DRAFT
Figure 13. CAD model of the end of the European XFEL accelerator tunnel and the shaft building with the two existing
beamlines XT1 and XT2 to the undulators (SASE1 and SASE2) and the XTD20 tunnel, where the LUXE experiment can be
installed. The beam extraction and the beam line towards the experiment is sketched with the dashed line.

magnets is used for the design of the beam extraction and beam transfer. In the beam extraction part two kicker magnets and 4464

septa are used. In the transfer line, 11 dipole magnets, 10 quadrupoles and 10 corrector dipoles are needed. In addition, an array465

of diagnostic elements are foreseen.466

Figure 14. Design of the beamline extraction. The different magnets (kicker, dipole, quadrupole) are shown in different
colors. The new kicker magnet which kicks out one bunch towards TD20 is indicated. The horizontal and vertical scales are in
units of m. The LUXE experiment starts at the end of the area shown (z = 270 m). The XS1 building starts at z ⇡ 235 in this
drawing, 30 m upstream from the Septa indicated.

For the kicker magnets, a new design will be used [49] while all other components use a design already used in the467

XFEL.EU. Also for power supplies and general infrastructure, e.g. vacuum system, beam instrumentation, water cooling,468

cabling, safety systems the already installed and tested standard XFEL.EU components will be used.469

3.3 Installation Procedure470

The installation of the extraction and transfer line requires major construction work both in the XTL tunnel and in the XS1 shaft.471

Additional infrastructure has to be installed in the XS1 building. While some of this prepatory work can be done in parallel to472

XFEL operation, the bulk of the work has to be done during shut-down periods. In order not to affect XFEL.EU operation, the473

installation of the extraction and transfer line is planned to be compatible with regularly scheduled shutdown periods. It should474

be noted, that during these periods the technical personnel of DESY is fully committed to regular XFEL.EU maintenance and475

upgrade work. Thus this additional installation work requires the hiring of additional qualified personnel.476

The different phases of the installation are listed in the following:477

19/39

Design of magnets for beam extraction and then beam transfer to LUXE
• Most magnets use design already operating today in XFEL.EU 
• New fast kicker magnets 

Installation requires 
• 5 weeks for extraction
• 7 weeks for transfer line

F.	Burkart,	W.	Decking

XTD20 Electron Beam Transfer Line
Conceptual Design Report

Editors: Florian Burkart, Winfried Decking

with input from: R. W. Assmann, R. Brinkmann, F. Burkart, W. Decking,
H. Eckoldt, N. Golubeva, B. Heinemann, M. Huening, L. Knebel,

M. Koerfer, B. Krause, D. Lenz, L. Lilje, C. Martens, M. Scheer, M. Schmitz,
F. Obier, R. Platzer

August 2019



Machine Advisory Committee (MAC) of XFEL.EU met late October
•W. Decking presented plans for beamline towards LUXE (CDR)
•Conclusions by MAC positive: “The MAC believes that the design outlined in 
the extraction line CDR should meet the requirements of the LUXE 
experiment. Risks (either for LUXE, or for regular XFEL operations) appear 
small, and can be managed. All the major issues have been considered, 
and addressed appropriately, though one possible remaining issue that should 
be looked at is achieving the beam stability needed to ensure good overlap 
between electron and photon beams during collision be managed. Possible 
alternative configurations, such as locating the experiment after the undulators, 
have been considered and found to have significant disadvantages.”

•
39

XFEL.EU MAC



photons

SCHEMATIC LAYOUT FOR BSM

•Have ~3-6 m space before the final wall for decay + detector: physics ∝ exp	(−𝐿)
•Use as “beam dump experiment” => detector technology still to be decided

40

2.2	T	
magnet

1.4T	
magnet

Coll. Beam	
dump Cavern	

wall

IP
.

target

4.5	m 4.5	m2	m 0.5	m

18	m

3-6	m 1m

Decay	“tunnel”	for	ALPs

1	m

Photon	converts	to	ALP	via	Primakoff-process	
when	colliding	with	nucleus	in	dump



SILICON DETECTORS
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ALPIDE pixel detectors
•Developed by ALICE collaboration
•Staves of 27 cm length; sensor size 1.5x1.5 cm2

• Achieve full coverage with two staves placed next to each other
•Pixel size: 27 x 29 μm2 => Spatial resolution ~5 μm
•Plan to use four layers staggered behind each other 

Redundant tracking possible, important for beam background rejection

N.	Hod (Weizmann	Inst.)



CALORIMETERS
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High granularity silicon Tungsten calorimeter
•Developed for luminosity measurement at linear colliders (LUMICAL)
•20 tungsten absorber plates (3.5mm), Si layers in gaps (320 μm)
•Geometry adapted to fit needs of LUXE (~50cm long, vertical spread <1mm)
•Moliere radius 8 mm, Prototyped and test beam measurements available

Y.	Benhammou,	H.	Abramowicz,	A.	Levy	(Tel	Aviv	U)	



• Simulation of converter using Geant4
•Tungsten Target with 0.01 X0 (35 μm) => 1% at IP

• Spectrum of photon energies important to know
•Measure by observing electrons and positrons right after 
dipole magnet

• Particle detection
•2T magnet followed by array of Cherenkov detectors 
measures flux vs impact position => energy spectrum

43

HIGH-ENERGY PHOTON FLUX
photon
converter

Dipole magnet,
up to 2.2 T

10-15 Cherenkov
counters

Electron beam dump

Positron
 detector

Shielding

1.0 m 1.0 m 1.5 m1.0 m 2.0 m 1.5 m

Co
nv

er
te

r
ta

rg
et

IP

Electron
 detector

10-15 Cherenkov
 counters

Ab
so

rb
er

Ab
so
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er
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GENERAL OVERVIEW: XS1 BUILDING

IP
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no cuts
detector acceptance cuts

PHOTON ENERGY MEASUREMENT

Photon energy determined from measured 
electron energy to within ~10%: 

𝑬𝜸 = 𝑬𝒃𝒆𝒂𝒎 − 𝑬𝒆
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Ebeam

Ee

Eγ

tungsten	foil	

RMS=8%



•Relevant to numerous phenomena in our Universe
•Astrophysics: 

•Hawking radiation, surface of neutron stars (magnetars), early Universe
•Condensed matter and atomic physics (nuclei with Z>137)
•Accelerator physics: high energy e+e- colliders

•Main goals:
•Testing theoretical predictions in novel regime 

•gain deeper understanding of quantum physics 
•Measure transition from perturbative to non-perturbative regime 

•could teach us about other non-perturbative regimes, e.g. understanding confinement [Gribov, 
hep-ph/9902279]

•Schwinger field has never been reached experimentally in clean environment
•Exciting to be the first to explore this … we might be surprised what we find!

46

WHY EXPLORE STRONG-FIELD QED?
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LOCATION



• Use Chirped Pulse Amplification (CPA) technique 
•Half of the NP 2018 shared by Gerard Mourou and 
Donna Strickland for "for their method of generating 
high-intensity, ultra-short optical pulses.”

• Ti:Sa laser with 800 nm wavelength
• Energy focussed in time and space => high int. 
• Laser diagnostics system required

•Goal: precision ~5%  

48

LASER TECHNOLOGY

DRAFT

In a second phase, the laser power will be upgraded to 300 TW, which will imply, for a 14 GeV (17.5 GeV) electron beam,553

x = 6.2 and c = 1 (c = 1.3). As a final stage we will then reduce the focal spot size, in order to increase the peak intensity in554

focus. Achieving a focal spot FWHM of 3 µm will then result, for a 14 GeV (17.5 GeV) electron beam, to x = 16 and c = 2.6555

(c = 3.3).556

These considerations are summarised in table 5, for an electron beam energy of 14 GeV or 17.5 GeV.557

5.2 High power laser technology558

The high-power laser system (HPLS) will utilize the Chirped Pulse Amplification (CPA) technique [50], which is illustrated in559

Fig. 16. An ultrashort, low-energy laser pulse is stretched in time, amplified up to the required energy, and then compressed560

back. This way, light level is kept below the amplifying media’s damage threshold. The result is high-peak power, fs-scale561

duration laser pulses.

Figure 16. Cartoon depiction of the Chirped pulse Amplification technique.
562

A typical optical layout of a commercially available high-contrast HPLS is shown in Fig. 17, which includes the following563

components:564

• Front end565

The laser chain starts with a commercial femtosecond oscillator which delivers a ⇡ 75 MHz pulse train. Each of these566

pulses is a few-fs long with a few-nJ in energy. The system picks one of these pulses at a rate of 5�10 Hz, and amplifies567

it to about 1 mJ. This part of the system is known as the front-end. Different amplification technologies may be employed568

here. They differ in their cost, reliability, and achievable pulse contrast; i.e. the light intensity level which precedes569

the main laser pulse. Our front-end will be based on either non-linear pulse cleaning [51], or on short-pulse optical570

parametric chirped pulse amplification [52], both of which have proven to provide excellent contrast. A low contrast571

system can result in significant fraction of the pulse energy being outside the main pulse temporally, which is undesirable572

in the context of precision experiments.573

• Optical pulse stretcher574

Following the front-end, the pulses are sent into a grating-based pulse stretcher. There they are steered to hit an all-575

reflective 1500 lines/mm grating four times. The stretcher bandpass is set to about 100 nm to avoid clipping effects that576

would reduce pulse contrast.577

• Multi-pass 10 Hz Ti:Sapphire power amplifier578

Following the stretcher, the pulses have approximately 0.3 mJ of energy. These pulses are spatially filtered and amplified579

in 3-5 amplification stages. Each stage consists of a Ti:Sapphire crystal pumped with ns-long green (532 nm) laser pulses.580

Following each stage, the beam is expanded to remain below the damage threshold of the following optics in the optical581

chain. The number of amplifiers required in this section will depend on the final peak power to be achieved. For a 30 TW582

laser, three amplifiers will be typically needed, with this number increasing to 4 or 5 for the 300 TW system.583

• Optical pulse compressor584

The fully amplified pulses will be expanded and sent through a window into an optical pulse compressor which operates585

under vacuum. The compressor design is based on two large gold-coated diffraction gratings. The compressor design586

will also set the practical repetition rate. Thermal aberrations limit the practical repetition rate to 1 Hz in the absence of587

grating cooling or active compensation. This ultimately limits the repetition rate of the whole system to about 1 Hz.588

In order to perform precision studies, it is crucial to have high quality diagnostics to closely monitor the effects of shot-to-589

shot fluctuations and long-term drifts on the precision of the data. High-power, femtosecond laser systems are precision tools590

and respond with significant performance changes to relatively small drifts in alignment. This is because small variations of591

spatial and spectral phase have noticeable effects on the peak intensity. Such variation can be caused by thermal effects, air592

23/39
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SIMULATION RESULTS

• Monte Carlo simulation of 
expected signatures used 
•By A. Hartin, UCL

• Energy spectrum ranges between 
1 and 15 GeV
•Energies significantly lower for 
trident process

• For trident process uses “two-
step” process only
•Calculation of one-step trident 
ongoing

Positron	Energy	Spectrum

𝒆_𝒆^𝒆_

𝒆^𝒆_



POSITRON RATE VS LASER INTENSITY
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Main result of experiment

Low laser intensity
•Encounter power-law behaviour

High intensity
•Should observe deviation from 
power-law behaviour

•Aim to quantify by extracting 
coefficient 

2 3



THANKS!!
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DESY directorate:
• DESY Strategy Fund funded many of studies presented here
DESY technical groups:
• MVS (Vacuum Modification)
• MIN (Kicker, Beam Dump)
• D3 ( radio protection advice)
• MEA (installation and Magnets)
• ZM1 (Construction Input)
• MKK (Power/Water)
• IPP (CAD integration)
DESY divisions
• MXL, MPY, MPY1 (from M), FLC (from FH)



LUXE PARAMETER SPACE: THEORY VIEW

LUXE will probe three different regimes as the laser intensity is varied
• Dedicated teams for calculations and simulations contributing to LUXE
• All results based on custom simulations (A. Hartin, UCL)

• Cross-checks by other theorists involved ongoing (Gothenburg, Plymouth, Skoltech, MEPHI, Jena)
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Laser	intensity

(pert.)

three	processes	at	LUXE



SNOWMASS SESSION: HIGH FIELD PHYSICS WITH 
INTENSE ELECTRON AND LASER BEAMS

53https://indico.fnal.gov/event/44870/sessions/16264/#20201007

Oct.	7th 2020

M.	Peskin


