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Synchrotron Facility

So far 47 facilities around the world



http://www.esrf.eu/

Synchrotron Light Research Institute (Public Organization)

. ~ SAKON N
PHITSANULOK ! i

KHON'KAEN: KALASIN
PHICHIT ° PHETCH&H_UN 3

ROIET

CHAIYAPHUM i ; YASOT
| SAWAN :

Thailand

N2ENON
RAT/@IASIMA S
LOPBURI
NBURI. SARABURI..
Bangkok _PRACHIN BURI' _
ﬂl.ﬂ‘l'l; g YWAT L. SA KAEO €3 Krong
CHACHOENGSAQ ; _ @ ' Siem Reap
; ‘ ' Krong-Poi Pet
1 . Lﬁsll%mfﬁﬁ T (ptiagunt
lr ﬂ

\\\}\\\\N‘IIMW///%

SYNCHROTRON
THAILAND
CENTRAL LAB




Light from bound electrons

_ o S . Heated filament Electrons are accelerated
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http://www.studyelectrical.com/
http://hyperphysics.phy-astr.gsu.edu/

Light from free electrons

» Continuous energy
» Defined direction
* High intensity

Maxwell’s equation 1873

“Accelerated charges emit light.”
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Fig. credit: http://www.biography.com, Copyright Jim Barton and licensed for reuse under this Cr


http://www.biography.com/

Light from free electrons

Have we seen this phenomenon before?

Crab Nebula
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Fig. credit: https://en.wikipedia.org/wiki/Crab_Nebula



Light from synchrotron

“Magnet”
-
Lorentz Force Law
F

Positive B
test
charge q Vv

Insertion device:
Multi-pole wiggler/undulator

Bending magnet
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http://hyperphysics.phy-astr.gsu.edu/

“Synchrotron produces high intensity light from an acceleration of
electrons moving at the speed approaching the speed of light.”

Fig. credit: S. Rugmai, SLRI j 57 cooe



Light from synchrotron

Siam Photon Source

Brightness (photons/sec/mmZ/mrad2/0.1%BW)
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Light from synchrotron

THE ELECTROMAGNETIC SPECTRUM
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X-rays interaction with matter

Scattering

Heat
Incident photon

—

No interaction

Absorption

Wil  SYNCHROTRON
. = THAILAND
TN CENTRAL LAB



SLRI beamlines

BL6 DXL/XRF
BL8 XAS

BL1.1 XAS/XRF/WAXS
3L1.2 XTM

Electron
storage ring

BL5 XPS,XAS

G BL2 TR-XAS
ASEAN : :
beamline BLAFT-IR BL3 PES/PEEM

with new MPW 1
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X-ray Absorption Spectroscopy, XAS (BL1.1W, BL2.2, BL5.2, BL8)
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XANES - x-ray absorption near-edge spectroscopy
I EXAFS — Extended x-ray absorption fine-structure
20 XANES 1
S Vv% » Local coordination environment
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ook | - Application
70007100 nr R - local structure refinement

o - Speciation
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X-ray Fluorescence, XRF (BL1.1W, BL2.2, BL5.2, BLS8, BL6b)
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Imaging and Tomography (BL1.2W)
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Application
- Microstructure
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Fig. credit: www.slri.or.th




X-ray photoelectron emission spectroscopy, PES, XPS (BL3.2Ua, BL5.3)

Relative Amount
Phase of Mo In Phase
- Mo3d Scan
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Application
- Work function
- Chemical state
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http://www.slri.or.th/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/
http://www.alux.lu.se/research/synchrotron-radiation-sources/x-ray-photoemission-spectroscopy-xps/

X-ray photoelectron emission microscopy, PEEM (BL3.2Ub)
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Infrared spectroscopy and imaging (BL4.1)

Bending vibrations
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Application
- Functional group identification

- mapping
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http://teaching.shu.ac.uk/hwb/chemistry/tutorials/molspec/irspec1.htm

Absorption: Deep X-ray Lithography, DXL (BL6a)

Cast PMMA X-ray
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- micro fabrication : proge LT S
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https://www.mems-exchange.org/MEMS/fabrication.html

X-ray Diffraction, XRD (BL1.1W)

Application

- Phase identification

- Stress/strain analysis

- Crystal structure refinement

Intensity(Counts)

Sample. raw

F3-0311> Gypsum, syn - CaS04R2H20
72-0916> Anhydrite - Ca{S04)
05-0536= Calcite, syn - CaC03
44-1481> Partlandite, syn - CaiOH)2
74-2220> Brucite - My(OH)2

64-0312> Quarz - 5i 02




Small and Wide Angle X-ray Scattering, SAXS-WAXS (BL1.1W, BL1.3W)

Application

- nano structure

- particle size and size distribution
- crystal structure

- crystal orientation

- crystallinity
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Fig. credit: www.slri.or.th, Orgel, J.
and Engineering R 58 (2007) p 77-11


http://www.slri.or.th/

Macromolecular crystallography, MX (BL7.2W)
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Application
- crystal structure of protein
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