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(Small Angle X-ray Scattering : SAXS)
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Technique : Small Angle X-ray Scattering (SAXS), Wide Angle X-ray Scattering (WAXS)
Applications : Nano structural investigation of materials, Nano particle size analyses
Radiation source : Mulfipole wiggler

Photon flux at sample : ~1x10"" phs/s

Photon energy range : 6-10 keV (optimized at 9.5 keV)

Beam collimation : 3 slits + 1 guard slit

Monochromator type : Double Multilayer Monochromator (W/B4C)

Energy bandwidth : 1%

Focusing element : Toroidal mirror

Detectors : CCD (Mar165) / Image Plate Mar 345

Sample-detector distance : 140 - 5000 mm (WAXS/SAXS modes)

Minimum g : 0.06 nm’

Measurable characteristic length : ~ 1 - 100 nm

Sample type : Powder / solid / liquid / fiber

Sample environment : In air

Beamline status : Operational
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stuududsvuavi 2.2 : inaliamsgandusvaianduuu Time Resolved

(Time Resolved X-ray Absorption Spectroscopy : TRXAS)
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Element can be measured
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Electron energy : 1.2 eV L e @ MSedge . L3 edge
Operational photon energy : 2.4-12 keV Q7 et

Symbol

Crystal : Si (111) size 250 x 25 x 1 mm° [107.868] — mome mass

Detector : NMOS linear image sensor (1,024 pixels, Hamamatzu) @. Vil
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(Photoemission Electron Spectroscopy : PES)
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Photon sources

Synchrotron from the undulator U60 (VLSPGM)Photon energy: 40 -160, 220-1,040 eV
Resolving power: 10,000@flux 1x10'° phs.

Beam size: 0.3 mm (H) x 0.1 mm(V)

He UV discharged lamp (Hel: 21.22 and Hell: 40.8 eV)
Beam size: T mm (H) x 1 mm(V)
Operating pressure: 10® mbar

PES Modes of operation

Angle-resolved/integral PES (ARUPS10/ALPHAT10)
Auger electron spectroscopy (AES: <bkeV; @ <0.1mm)
Low-energy electron diffraction (LEED)

Molecular beam epitaxy (MBE)

Reflected high-energy electron diffraction (RHEED)
Surface magneto-optic Kerr effect (SMOKE)

in-situ surface treatment

Ar ion sputtering (<3keV)

Annealing (-120 ~ 1,000 °C)

UHP gas exposure (Ar, He, Oz, N2)

XPS: Soft x-ray PES

Angle-intergral PES (CLAM2)

Absoption spectroscopy in total yield mode
in-situ surface treatment: Ar ion sputtering (<3keV)
Beam size: 3.7 mm (H) x 0.8 mm(V)
Sample holder: 20 mm x 30 mm

XAS: Soft x-ray absorption

Electron yield & channeliron yield modes
Sample holder: 20 mm x 20 mm

Sample requirements

Preferably electrically conductive
i

|
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Sample size < 8mm x 8mm x t1mm for ARPES,

inorganic & organic MBE, in-situ freatments
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(Photoemission Electron Microscopy : PEEM)
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Jayamuinain
Technique : Photoemission Electron Microscopy (PEEM)

Applications : Electron microscopy for surface, interface and thin-flm researches.

Radiation source : U-60 undulator

Photon flux at sample : ~10" phs/s at 100 eV

Photon energy range : 40-160eV and 220-1040 eV

Monochromator type : Varied-line-spacing plane-grating monochromator

Energy bandwidth : 0.01% minimum

Model : Eimitec PEEM IlI

Image resolution : 30 nm

Sources : Synchrotron, Hg UV lamp, electron gun for low-energy electron
microscopy (LEEM)

Samples : Must be flat and smooth, ulfra-high vacuum compatible, and
electrically conductive. Sample holder for flat and thin samples
can heat up to > 1500°C. Non-conductive samples can be coated . - T’
with metal films before imaging. —

Detectors : Micro-channel plate, Sensicam QE CCD camera

Analyzer : Hemispherical electron energy analyzer

Sample environment : Ultra-high vacuum. Base pressure at ~10" torr.

Beamline status : Operational
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(Infrared Spectroscopy : IR)
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Photon Energy range : Between 0.0124-0.496 eV
Wavelength : 1-100 microns
Source : Edge and Bending Magnet Radiation Horizontal 87 mrad x Vertical 25 mrad
Optics : Combination of flat, cylindrical and spherical mirrors. Beam divided to feed up to 3 IR spectrometers
Flux @ 1st optical element : 3.11 x 10E13 Photons/s/0.1% bw @ 10 um for 100 mA stored current
Polarization : Both linearly (bending magnet emission) and radially polarized (edge radiation)
Beam size@sample : at diffraction limit (~5x5 pmz)
Flux on sample : 1st Branch: Sz Photons/s/0.1% bw

2nd Branch: ~ 7.00'? Photons/s/0.1% bw

3rd Branch: ~ 5.95'2 Photons/s/0.1% bw

before entrance fo the interferometer

Mode of measurement : Reflection, Transmission, Transflection

Equipments
Spectrometer : Vertex 70 spectrometer
Microscope : Hyperion 2000 microscope
Detector : 250 micron MCT
Objective : 15X Schwarzschild Objective
36X Schwarzschild Objective
ATR Objective
Grazing Angle Incidence Objective
ACEEEelEs Y
- Fluorescence accessory for Hyperion 2,000, Mercury arc source, power supply, mechanical and
optical adaptation of lamp housing. Filter set for fluorescence observation with excitation fiter and beam
splitter (excitation 420-490 nm, observation 520-1,100 nm, dichroic beam splitter 505 nm)
- Heating stage (up to 150°C)
Softwares : Opus 7.0®
Unscrambler X®

Cytospec 2.0®

— e
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(SUT-NANOTEC-SLRI XAS Beamline)
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Energy range : 1380 eV-12100 eV

Crystal type : InSb(111) LazGe(220)

Beam size at the sample : 13 mm (width) x T mm (height) (Tronsn?si l mode)
20 mm (width) x 1 mm (height) (Fluorescefi@ mode)

Flux : 10*-10" photons/sec at 100 mA

Energy resolution : 2 x 10

Experimental Setup : Transmission mode with lon chambers

Fluorescence mode with 4 element $° drift detector
Supported in-situ cell : heating cell (Transmission mode and Fluorescene mode)

Sample conditions : sdids and liquids
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(Deep X-ray Lithography : DXL)
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Energy range : 2 keV - 8 keV

Source - to - sample distance : 17.99 m

Beam size at the sample : H : 79 mm, V : 15 mm
Vertical scanning length of sample : 120 mm

Exposure area : Up to ¢ 76 mm or square 76 mm x 76 mm

Photoresist thickness : 1 -1300 pwm for SU - 8

1 -500 um for PMMA
Mark - resist rotation : + 60°
Scanning Speed (vertical scanning) : 2.87 mm/s
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(micro X-ray Fluorescence Spectroscopy/Imaging : u-XRF)
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Technique : Micro X-ray Fluorescence Spectroscopy/Imaging
Photo energy : 2 —10 keV (white beam)

Sample : 9K, W4, Meg1edidin wu luld

Beam Size : 30 x 50 pm?

Detector : Si(PIN) detector with energy resolution of 160 eV
Sample environment : 8INA

Silicon drift detector 139 eV
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(Macromolecule Crystallography : MX)
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Technique : Macromolecule Crystallography

Radiation source : superconducting wavelength shifter

Photon energy : 12.7 keV

Flux : 1 x 10° photon/second at 100 mA

Sample : Protein crystals

End-station : mardtb single-axis goniometer system

Cryogenic system : 100K with Oxford Cryosystems: 700 series
cryostream nitrogen cooler

Detector : marCCD with 165 mm in diameter (21,000 mm?)

Crystal-to-detector distance : Up to 390 mm
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( X-ray Absorption Spectroscopy : XAS )
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Technique : X-ray absorption spectroscopy (XANES and EXAFS)
Research area : Chemical and structural analyses

Energy range : 1.25 keV to 10 keV

Source type : bending magnet

Beam size : 10 mm (h) x T mm (V)

Flux at sample : 1x10° to 1x10"" photons/s.100mA

Energy resolution : 1x10* to 3x10™

Beamline status : Operational
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