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SXP instrument

The 7" instrument SXP (Soft X-ray Port)

M. Izquierdo, Townhall meeting European XFEL, 10 October 2023
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SXP instrument

SXP laser capabilities:

Output lines
[ | 800Nm=2mJ @ 15-300 fs
M 1030nm=40mJ @ 1 ps—500 ps
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PP laser

High Harmonic Generation (HHG)

Separator | Switch SHG/THG

SHG-BBO delay: 800nm

N2: 400nm
SHG Output

Input s Combinator

SHG-BBO

THG Output Separator Il

HHG and OPA at 100 kHz mode

Optical Parametric Amplifier (OPA)
TOPAS prime

Light Conversion

http://lightcon.com/
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Pergament et al., Optics Express 22, 22202 (2014) & 24, 29349 (2016)



SXP instrument

SXP laser capabilities: AFS 60W

Active Fiber Systems 60W laser amplifier

: : 4
4 & a‘nvgﬁha,,r
~ <

http://www.afs-jena.de/

Delivering 1030nm, 200fs, 200uJ pulses @ 300kHz!
Continuously adjustable repetition rate up to 20MHz.

Acousto-optic modulator to mimic 10Hz bunch structure.

Same seed oscillator as NOPA, thus synchronizable.
Installed and commissioned

Compression to 40 fs Heriot-type Multi Pass Cell
(collaboration with Christoph Heyls group @DESY
and LAS@XFEL)

L J | European XFEL
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SXP — Time-resolved photoelectron spectroscopy standard configuration

MCP-DLD

17
iy

spin resolved
drift branch Jet T 1streal space-image

k-aperture
1stachromatic k-image
(back focal plane)

20 K cryostat

Review of Scientific Ins-truments 91, 013109 (2020)

@8 Momentum microscope spectrometer
M No spin
B Large angular cone ~ 4Q°
B Delay line detector
B AE ~ 130 meV
B Ak ~0.06 At

Photon parameters

M Energy: 0.4 -3 keV
B 352 pulses @ 1.1 MHz
B 800 pulses @ 4.5 MHz

M  Beam size on sample
B 3-500 pum
M default ~2 x 30 um

B Omicron type mount for solid samples

Load lock/ vacuum suitcase port
preparation chamber



SXP instrument

EBIT (Electron Beam lon Trap)

SQS R&D project:

coIIaboratlonJ Crespo MPIK Heldelberg

1 Electron lon extraction +
gun ’,'v tofspectrometer

=¥ viewports

-0 .
W J -

e 1

Compact EBIT source
Production of highly charged ions
- H-like up to Fe, He-like up to Xe

Fluorescence or ion time-of-flight detection
L J | European XFEL
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thomas.baumann@xfel.eu/ michael.meyer@xfel.eu

First user experiment at SQS (May 2023)
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SXP X-rays transported to the experimental station
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SXP updates: data analysis

github.com, now 3N @

Implemented into XFEL data structure Image

OpenCOMPES

OO ES e o™ orrections

o s @ hupsiginerimmpes ool Teminal 1 % | [ 2-Binning X binning.py X | Eutipy X | = pyprojecttX |  processoryX | = momentunX |  delaypy X | = eneraypy X || [ Conversion._pipeline_mimiciX
|+ XA > mC o e v testing env O & B+ XOO»mcow e v testing_env O &
import numpy as
@ Overview |J Repositories 2 [ Projects 3 ) Packages At Teams 3 A People 12 dmport matplotlib.pyplot as plt
import sys

. Sys.path.append(”. /")

Pinne idx = 10000229

start_= sun(offset|v] for v in range(2))
) E . end_ = sun(offset[v] for v in range(3))

atpid 2 = polars_dra(start_send . -]
I Load Data

CPU tines: user 146 ps, sys: 73 ps, total: 219 ps
Wall tine: 236 us

import sed.core as sedc

[ mpes-nexus

1 dataPath = '../../' # Put in Path to a sto least 20 Gbyte free space.
hon  fr if not os.path.exists(dataPath + "/WSe2.zij fig, axs = plt.subplots{2, 2, figsize=(10, 6))
DEOD‘E os.system(f"curl --output {dataPath}/WSe2.zip https://zenodo.org/record/6369728/files/WSe2.zip") fig.suptitle("With jitter®)
i ot o5, path. s0r(dstapath + -/ Scan0ds not 0. path 1sdi (dstapath + "en=rgycal 2015 01 05/ axis - axs. flatten()
shutil.unpack archive(dataPath + '/WSe2.zip', extract dir=dataPath)

for 1, k in enunerate(hs_dic.keys()):
axis[i].hist(

1 dataPath = *fhome/jinenezn/_scratch/SXP/Datasets’ dfpid 2.select (£ (K} jitter),

1 # The Scan directory

dataPath + '/Scand4d 1'

eate sed processor using the config fi
sp = sedc.SedProcessor (folder=fdir, config

histtype="bar",

/tests/data/config/config.yanl ") edgecolor="45A9662"
i color="#DDFFOD"
AN f Top languages .
P languag 1 sttime
s axis[1].Legend (frameon=False)
@ Pythor or can be provided as List.
Figure 3
CPU tines: user 4.13 ms, sys: 119 us, total: 4.25 ns
mpes-nexus WALl tine: 3.98 15 With jitter

1 # Inspect data in dataframe Columns.
s oty o

£
<
2 > 300000
. 166, 166, I 300000 =
) 1860), (130060, 140080). (¢ + 250000 il |
= B b 250000 :
sp. viewEventHistogram(dfp o 200000
- 200000
B
S“ lg e EVGI lt Da.ta ral | le ¢ 1000 o
I 100000 100000
C TR = s0000 s0000
T30 0 730 1000 1750 1900 170 T 250 w0 130 1000 1250 1500 150
e S
. 12
125000 at [ ADC
10
100000
b 0
T : 75000
0
m o 50000 0a
25000 0
/ \ ol o0
e S T o am wo  meo
mpes | 1exto
# sp = sedc.SedProcessor(folder=fdir, config="../tests/data/config/config.yaml")
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SXP status
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TR-XPES proof of principle experiment done in August 2023

Au/Si chessy with Hg lamp

Au/Si chessy with FEL @ 1 keV Au/Si chessy with FEL + Hg lamp

Time-resolved data analysis: on-going

2023 user program: 3 community proposals

Id Title Proposer
4515 Bulk ferroelectricity coupled to Dr. Viadimir M.
Strokov
4461 Community Proposal: Twisted Dr. Markus
Scholz
4316 Community Proposal on ultrafast Dr. Giancarlo
Panaccione

] | European XFEL

Principal
Proposer email investigator

vladimir strocov@psi.ch Prof. Dr. Claude
Monney

markus scholz@desy.de Prof. Dr. Kai
Rossnagel

panaccione@iom.cnr.it Dr. Tommaso
Pincelli

4515: Bulk ferroelectricity coupled to electron and lattice dynamics in GeTe
4461: Twisted bilayer MoS, and Au nanopatrticles on TiO,

4316: Ultrafast screening dynamics and collective excitations in
hybrid plasmonic heterostructures
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SXP upgrades: bendable KB system

B Mirror delivery December = implementation latest S2 2024

Source M2  M3a/M3b IHF qu\)/(s KB-HFM KB-VFM F1 F2 F3
1 | |
|
| | | BTL#1
|
|
|
: HF @ 0.3 KeV VF @ 0.3 KeV
| BTL#2
| 2.08 1.39
| 2.64 2.78
|
| | BTL#3 4.37 5.09
| | | |
| | [ | | [ | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
® O O O O O O O O o
12.2 283.9 300 374 400 420.35 421.07 423.0 424.2 426.5
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SXP upgrades: HHG source

; vl
|

B Active Fiber Systems 60W laser amplifier K. > —— -
http://www.afs-jena.de/ —_ k

8 R&D position, 3 years: Open Positions (xfel.eu)

We are hiring!

I B Y European XFEL
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SXP instrument

Suggestions during proposal writing
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Limited available time =» ideally 3 days per experiment

Consider societal challenges in your scientific case

Less is more = a sound scientific case with a very concise scope

Select carefully your parameter space = FEL hv, fluence, , laser parameters

Be explicit = write down ALL values of your ideal parameter space

Add preliminary data = synchrotron, lab experiments, theory ...

Think of the whole process = theory and all

Contact us: sxp@xfel.eu

L J | European XFEL
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Thank you for your attention!

Contact:
B sxp@xfel.eu or manuel.izquierdo@xfel.eu
B Webpage: Scientific Instrument SXP (xfel.eu) or browse for SXP XFEL

European XFEL
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