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Scientific Scope: Small Quantum Systems (SQS) SASE3 Soft X-Ray Beamline Beam Transport and KB mirrors |
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Spectral encoding.
THz streaking.

Imaging the spatial dispersion of

Differential pumping.
the SASE spectrum

FEL total pulse energy measurement.

Developed with A. Koch, et al. (XFEL WP-74) Developed by K. Tiedtke, et al. (DESY) *  Optical laser In-coupling. « Differential pumping.
e Clean-up slits. «  Clean-up slits. - Optical imaging of a scintillator Developed with J. Liu, et al. (XFEL WP-74).
* 2 FELImagers. « 2 FELimagers. - X-ray streak camera
»  Optical laser In/Out-coupling.
Atomic-like Quantum Systems (AQS) F1 Spectrometers | Nano-sized Quantum Systems (NQS)
VMI spectrometer with angular resolution
Electron and lon Spectroscopy

Electron and ion spectrometer.
Energy resolution E/AE = 100.

High energy (E < 1200 eV).

4 1T Sr acceptance.

Operation with fast phosphor screen +
camera

Electron TOF spectrometers (6x)

| Electron energy 5 eV to 5 keV.

| Energy resolution E/AE up to 10000.
| Acceptance angle 0.14% of 4 .

Double VMI spectrometer with conical electrodes

BE  Electron kinetic energy up to 150 eV.

BE 417 sr acceptance.

B®  Full view angle for the scattering detector is max. 60°.

B Operation with MCP and phosphor screen or delay-line anode.
Options: Magnetic bottle spectrometer, Scienta analyzer [7].

Single Shot Scattering Imaging
DSSC-DEPFET sensor [9]
Single photon resolution for 0.5 keV at 2.5 MHz and 1 keV at
4.5 MHz.
Detection efficiency 100% from 0.5 keV to 10 keV.
Detector size 210x210 mm?2 composed of 1024x1024 pixels.
Pixel size (hexagonal) 236x272 pum?2.
Dynamic range >6000 photons/pixel/pulse @ 1 keV.
800 frames / bunch train, 10 Hz read out frequency.

F1' Spectrometers
Magnetic bottle electron spectrometer
Electron energy up to 3keV;
E/AE = 500 @(transmission=50% of 41r);
Single pulse sensitivity.
Possible operation with iTOF for
coincidences, M/AM=50
1d imaging XUV spectrometer [3]
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| Photon energy 250-1000 eV
B Energy resolution E/AE up to 10000. Fast CCD detector [8]
. B8 Spatial resolution along the beam 10um = 1fs B®  Single photon resolution for 0.5 keV to 1.5 keV.
/ W transmission=5¢10 of 41 B Detection efficiency 70% from 0.25 keV to 0.6 keV and 90%
| Surface Concept multi delay line anode. from 1 keV to 6 keV.
I | BN Detector size 57.8x22.8 mm2 composed of 1920x960 pixels.
. BN Pixel size (hexagonal) 30x30 pum2.
s B Dynamic range 1000 photons/pixel/pulse @ 1 keV.
VMI performance test (PO4@Petra lll) [2] e;'(iF@pPerIorrlrlllange test g | zgo Hz readgut frequgncy. i i
Ar 2p photoelectrons, KE up to 400eV ( Worl der(;iorci ([a'll OF 3, MCP-based scattering detector
Different voltage configurations tested resolution achieved @ :"_% BE  Detection efficiency 15% from 0.5 keV to 1.5 keV.
Energy resolution down to 2% possible Good transmission at i= BE  Detector size 75 mm in diameter.
“06 | | | low energy BN Spatial resolution 30x30 pumz2.
= AE/E = 3.5% B Dynamic range 1000 photons/pixel/pulse @ 1 keV.
400 v %H B 50 Hz readout frequency.
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3 T Sample Delivery at SQS (AQS, NQS, REMI)
Cluster sources
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[+ '+ emission from molecules

B®  He droplet cluster source [6].
BE  Metal cluster microplasma source [4].
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o / Controlled molecules (COMO) [5].
% o ,.u,».-.wv"’: Moderate temperature oven for metallic vapors.
g 901 w009 410 dor 02 wws wos s Atomic or molecular supersonic jet.
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Optical Pump-Probe Laser
P ump- | . Status of the Instrument
Non-collinear Optical Parametric Amplifier (NOPA) developed by M. Lederer et al. (WP-78).
e ve - aswhz Mz 2000z 800NM, Assembly and test of individual components is ongoing at Hera South labs.
J, v o g | § E var. 15-300fs Experiment hutch ready in early 2018.
[=8 rechir g . . o
oMz 5 —— Instrument installation in the hutch from spring 2018.
g’ﬁﬂ}'ﬁ' JTF%T:%?"EEZ First FEL beam possible from summer 2018.
[12, 13] Beamline and instrument commissioning in the third quarter of 2018.
o wa 1 3 B 2 User operation starts in autumn 2018.
x-ray - optica P - = @
laser overlap 45 10r0.2MHz %;E gﬂE gg " & > Pump-probe laser scheduled to operate second half of 2019.
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Laser in-coupling
Motorized laser in-coupling mirrors.
Mirrors vibrationally decoupled from chamber.
Two screens to monitor FEL beam.

Electron-lon coincidence measurement. Fragment energies of few eV. Differential : A | ; o1e (>
Complete 3d momentum reconstruction of all lon momentum resolution of 0.05 a.u. Differential pumping between KB and AQS. : [11] FEL Imager: A. Koch, et al., Proc. SPIE 9512, 95121R (2015).
_ _ .. : o pumping [12] Pergament et al., Optics Express 22, 22202 (2014) .
Will be used in F1 focal position. Breadboard installed within AQS chamber. \si.ror mount apertures [13] Pergament et al., Optics Express 24, 29349 (2016).

charge reaction fragments.
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