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X- ray & UV Spectroscopy for 
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Company Profile

Core Research F acility

X-ray and UV  Instrument s
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Established Time

2017.8.18

Core team

from 

National Synchrotron Radiation 

Laboratory (NSRL) of USTC and  

the State Key Laboratory of 

Nuclear Detection and Electronics

Main Market

Large Scientific Facility

Analytical Instrument

Team

~ 150

R&d personnel 60%

Master and Doctor 25%

SPCREATION Focused on

X- ray & UV Spectroscopic Instrument ation  used by Core Research 

Facilities w ith C omprehensive Capabilities



Typical application areas of shortwave spectroscopy

Major scientific and technological 

infrastructure

-  Optical physics experiment

Extreme ultraviolet/deep ultraviolet 

lithography machine

- Device testing

Semiconductor/quantum chip

-  Defect detection

New energy materials

-  Performance characterization

Space science

-  Calibration measurement

Environmental and Life Sciences

- Mechanism study



Products and Users

Core Research Facilities
Beamline Diagnostic Teminal

Standard instrument
XAFS, UV spectrometer



Campus

16,000  land with 40,130  floor space 

TH3-1
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Part of typical projects

Beamlines

ÅDCLS × 1

ÅNSRL beamline × 4 : XPS/Mass spectrum/UV metrology

ÅIRFEL, THz × 3

ÅHALF beamline × 4

ÅAnhui Univ × 1

End-stations

ÅXAFS spectroscopy station

ÅSSRF x-ray Raman

ÅSSRF XES

ÅDCLS Coherence detection & Polarization detection

ÅEUV-damage experimental system

ÅVon Hamos curved crystal spectroscopy system

Photon -particle interaction

ÅSSRF Inverse Compton Scatter

ÅSHINE self-seeding × 2

Diagnostic and alignment

ÅSHINE FEL-II diagnostic spectrometer

ÅIRFEL alignment laser system

ÅLight -magnetic facility diagnostic system



Length 30m ε4 line α8 station sβ

Wavelength Range σ30-180nm

Acceptance angle σ713ƧC433qp

Spot size at sample σ1.0× 1.0 mm 2

On-line spectral diagnosis : 10,000 
resolving power

Vacuum: 5 × 10 -8Pa

Turn -key B eamline s for FEL

Physics/optical design ʞEngineering design ʞKey components ʞManufacture ʞTest & measurement ʞon - line commissioning



Energy range 100-1000 eV

Resolution 4000-8000

Spot  size at sample Smaller than 1mm

Photon  flux 1× 1010 phs/s @244eV

Energy repeatability at the 
carbon K absorption edge

Better than 0.1eV

Center height of 
incident/outgoing light

1400mm

Vacuum Better than 5× 10-8Pa

Turn -key B eamline s for Synchrotrons



Self -seeding system for FEL

Energy range 400 - 1500 eV

Transfer 
efficiency 0.5% - 1%

Resolution 5,000

Vacuum 5× 10-8 Pa

Å High resolution, high throughput spectral transmission 

Å Base on physical requirement to improve and research

Å Perfect engineering design and optical -  thermal -  mechanical simulation

SASE Undulator Seeded  Undulator

Monochromater



Specification

FEL-I

5 Ɋ13KeV

< 0.01% @ 12.4 KeV

<10 -5 @ 12.4 KeV

FEL-III

10-15 KeV

< 0.01% @ 15keV

<10 -5 @ 15keV

Monitoring system, adjustment 
and support components

Diffraction spot monitoring system

Vacuum Chamber

Gate Valve

Bellows welding assembly

Monochromator assembly translation 
adjustment mechanism

Marble base

Video surveillance 
for Crystal

ion pump

Ion 
pump,adustment

& support 
componentsView from side :

View from top :



FEL-II  Diagnostic spectrometer

Working photon energy range 0.4 -3 KeV

Energy resolution E/ŽE>1E4 (0.4-3.0 KeV)

Repetitive frequency εHzζ 10Hz



É X-ray emission spectrum testεXESζ

É High precision coupling adjustment of three mechanisms of ternary 
crystal, sample and detector

É The chamber operates in two modes: low vacuum and low pressure 
helium

É Match the two test stations switch use

Turn -key End station for Synchrotrons

Sample

Cavity bottom 
plate

Central 
Axis

Detector

Crystal

Crystal ternary 
analysis adjustment 

mechanism

Detector adjustment 
mechanism

Sample adjustment 
mechanism



Key technology -Spectrometer  support σ

ː The height  of  the  support  needs  electric  adjustment ιrange ± 10mmιresolution
5Ƥpιrepeat  accuracy± 10Ƥpψ

ˑ The rotation  angle  of  the  base is 90°ιthe  accuracy  is better  than 0.05°ψ

˒ In the actual test, the distance between O point and the center of each crystal is
measured, and the deviation from the theoretical values OC1, OC2 and OC3 is less
than 1mm

˓ The total  weight  of  the  base and  support less than 200kg

X-ray Raman spectrometer

Turn -key End station for synchrotrons



Magnetic confinement fusion diagnosis

To meet the needs of plasma diagnosis in magnetic 

confinement devices, various types of plasma diagnostic 

spectrometers have been developed, which can also be 

widely used in various devices including particle source, 

laser tailfield acceleration and laboratory plasma 

diagnosis.
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UV spectrum analysis instrument
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UV Spectrometer

Å Detector calibration problem
Å Aerospace coating materials
Å Key components of spectral instruments

high -end equipment manufacturing

Å Photoelectric physical diagnosis
Å ITER Plasma Diagnostics
Å Synchrotron radiation beamline
Å Nuclear fusion research
Å Attosecond light source diagnostics

Major scientific and technological 

infrastructure

ÅNanoscale material morphology
ÅComponent detection

Quantum science and technology

ÅExtreme UV light source diagnosis
ÅCalibration of optical components
ÅOptical system performance testing

Integrated circuit



UV spectrum analysis instrument

EUV, VUV  band  coherence  measurement,  reflectivity  calibration,  

wave  front  detection  and  other  series  products

Å  Short -wave coverage : minimum 1-5nm

Å  Hyperspectral  resolution χ0.015nm@ 13.5nm

Å  Wide  band  coverage  and  light  customization  capabilities



UV spectrum analysis instrument

Advantages

ü Visible laser guidance, convenient spectrometer and light source alignment;

ü The standard filter holder is used to filter visible light ψ

ü All - round attitude adjustment (optional), can be customized optical shaft 

height

ü Switchable grating (optional) ψ

ü UHVιSuitable for CCD, MCP and other detectors ψ

ü Ex-factory wavelength calibration ψ

ü Optional front optical system for optimal collection efficiency/resolution 

combination ψ

ü Optional monochromator output;


