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SSS-introduction

SSS - Soft X-ray Scattering and Spectroscopy Endstation

Technique:

soft X-ray resonant elastic scattering, absorption, and resonant inelastic X-ray scattering spectroscopy based
time resolved studies.

Scientific scope — solid state samples:
sub pico-second non-equilibrium evolution of the charge. spin and orbital dynamics in condensed matter
physics, chemistry and energy materials.

Main parameters:

energy range: 400~1700eV

energy resolution:

100meV@930eV 50meV@930eV
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Major components and the floor plan
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Hutch overview
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Summary of the updates

Detector and supporting

Signal arm

Optical chamber

Sample chamber

End peripheral device

X-ray & laser coupling chamber

Standard element chamber

Laser alignment chamber

Center conf.: ~40pm & ~60um
Height variation: ~ 60pm
Loading deformation: ~ 15 pm

In production

Mechanics was ready; optics problem

Fixed ports: In production
Sliding seal: pre-FDR

In production
N/A
In production

N/A

Status in Oct

Vibration: amplification 1 + 3%;
Motion accuracy tested;
Project closed

Installed; vacuum tested;
Tuning rotation

Optics problem solved;
Installation in Dec

FAT done; installation in Dec
In production; delivery next year

Delivery in Nov.
Delivery in Oct.
Installed; Project closed

Delivery in Oct.



Construction - Detector and supporting
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Construction — signal arm

3.5 T weight v.s. floor condition

CH 1 Pleitter IKR 270

9.57E-10 Torr

Relay ON

N Plefler IXR 270

5.00E-02 v
{J) Relay ON

CH2 Pleiffer IKR 270

5.09E-10 Torr

Relay ON

CHA Pleiffer

5.00E-02
L‘) Relay ON




Construction — optical chamber
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Construction — sample chamber fixed ports
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Construction — sample chamber sliding seal

Tabie 3 Ports compavisan

Bestec vessel

Ports

Cinel vessel

Changed angle and distance

Changed distance (now @ 780 from
the sample rotation center) and pipe
shape (cross section locally reduced)
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Construction —

PD2 PD1
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Construction — Standard element chamber
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Construction — coupling chamber & alignment chamber
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Commissioning — Al assisted alignment

* Convolutional Neural Network + golden-section search

* Tested with focusing mirror motion

* Will expand to full freedom after framework test
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Commissioning — spatial and temporal overlap




Commissioning — data collection
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Scientific planning

energy range: 400~1700eV energy resolution:

On day-one Design objective

100meV@930eV 50meV@930eV

Initial measurements @ resolution ~100meV, rep-rate ~ 10K:

1. Optical triggered chemical process (photosynthesis) ;

2. Quasi-elastic response & inelastic response of the orderings in electron-correlated materials;
Cuprates :

CDW, SDW, phonon coupling, charge plasmon, charge continuum etc.
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Scientific planning — example:
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Scientific planning — example:
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SSS team:

Liu, Jun
Wang, Renshu
Feng, Jiatai

Li, Xiaoting
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Multi-magons
https://www.nature.com/articles/s41467-023-38341-8

Magnetic excitations beyond the single- and double-magnons

Fig. 1: Crystal structure and X-ray L3-edge measurements in a (0001) a-Fe;03 single

crystal.
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