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The Siam Photon Source 
 The Siam Photon Source (SPS) is a 1.2 GeV synchrotron  
light source. The injector system of the SPS comprises a  
40 MeV linac (LINAC) and a 1 GeV booster synchrotron (SYN).  
The electron beam energy is ramped to 1.2 GeV in the storage
ring (STR).

 

Figure 1.1. Layout of the Siam Photon Source. 

The storage ring

 The SPS storage ring comprises 4 superperiods of  
a Double Bend Acromat (DBA) lattice. The components of  
on period are shown in Figure 1.2. 

 

Figure 1.2. Lay out of DBA-lattice of a period
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Table 1.1 The SPS storage ring parameters

Synchrotron light spectra

 Currently, synchrotron light is generated from the 
SPS by bending magnets and the U60 (60 mm period  
length permanent magnet undulator). 

Figure 1.3. The photon flux density of SPS.
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Table 1.1 The SPS storage ring parameters 
 
Energy 1.20 GeV 
Circumference 81.3 m 
Revolution time 271.2 ns  

Bending Radius 2.78 m 

Betatron tune Horizontal  
                       Vertical 

4.75  
2.86  

Energy loss per turn  66  keV 
Natural emittance 41 nm-rad 
RF frequency 118 MHz 
Harmonic number  32 
Bunch length       52.3 mm 
 
Synchrotron light spectra 
 
Currently, synchrotron light is generated from the SPS by 
bending magnets and the U60 (60 mm period length 
permanent magnet undulator).  
 

    

 

 

 
 
 
 
 
 
 
Figure 1.3. The photon flux density of SPS. 
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BL4: Time-resolved XAS (Bonn-SUT-SLRI) 
 

Unlike conventional x-ray absorption spectroscopy 
(XAS) which relies on a point by point mechanical scanning 
for  collection procedure, the energy dispersive XAS 
employs a bent crystal to disperse and focus a range of X-ray 
energies. The attractiveness of energy dispersive scheme 
also consists of the fact that the sample is located in the 
polychromatic focus area which permits to study small 
amount of sample. The transmitted x-ray is detected 
simultaneously with the position sensitive detector (PSD). 
The PSD used at BL4 is the NMOS linear image sensor 
which consist of 1024 element photodiode. The combination 
of EDM and PSD allows the simultaneous detection of the 
absorption spectra within a short period of time. Thus this 
beamline is capable of obtaining the information of 
electronic and structural changes under applied factors such 
as temperature, pressure, electromagnetic field, and 
irradiation (in-situ measurement). 
                     

The energy bandwidth (ΔE) of the polychromatic x-
ray can be calculated via;  
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where R, p, q, θ, E and l are crystal radius, source-to-crystal 

length, crystal-to-focus length, Bragg angle, photon energy 

and crystal length, respectively. 

  
 
 
 

BL1: Time-resolved XAS (Bonn-SUT-SLRI)

 Unlike conventional x-ray absorption spectroscopy  
(XAS) which relies on a point by point mechanical scanning  
for collection procedure, the energy dispersive XAS  
employs a bent crystal to disperse and focus a range of X-ray  
energies. The attractiveness of energy dispersive scheme 
also consists of the fact that the sample is located in the  
polychromatic focus area which permits to study small  
amount of sample. The transmitted x-ray is detected  
simultaneously with the position sensitive detector (PSD).  
The PSD used at BL4 is the NMOS linear image sensor  
which consist of 1024 element photodiode. The combination  
of EDM and PSD allows the simultaneous detection of the  
absorption spectra within a short period of time. Thus 
this beamline is capable of obtaining the information of  
electronic and structural changes under applied factors  
such as temperature, pressure, electromagnetic field, and  
irradiation (in-situ measurement).
 
 The energy bandwidth (∆E) of the polychromatic x-ray  
can be calculated via; 

 

where R, p, q, θ, E and l are crystal radius, source-to-crystal  
length, crystal-to-focus length, Bragg angle, photon energy  
and crystal length, respectively.
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Beamline specification

 21

Beamline specification 
Radiation source Bending magnet  
Photon Energy 3-8 keV 
Wavelength 4.13-1.55 Å 
Energy 
Resolution (ΔE/E) 10-1 

Spot size (H×V) 2 mm × 2 mm 

Detectors NMOS  
(S3904-1024, Hamamatsu) 

Sample type Powder / solid / liquid  
Applications/ 
Research Field 

Investigation of electronic and 
structural changes, In-situ XAS 
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BL2.2: Small Angle X-ray Scattering (SAXS)

 BL2.2 is a Small Angle X-ray Scattering (SAXS)  
beamline dedicated for nano-scale structural investigation of  
materials such as nano-particle, polymer, fiber and colloid.  
In order to optimize the photon flux, the beamline adopts  
a  Double  Mult i layer  Monochromator  (DMM) for 
monochromatizing synchrotron x-ray from the bending  
magnet number 2 of the Siam Photon Source.

Beamline specification

For 9 keV x-ray and Mar SX165 CCD detector, the relations  
between a chosen sample-detector distance L, range of the  
amplitude of the scattering vector

   
where the scattering angle is 2θ, and range of measurable  
characteristic length of the structure
   

are given in the following table.
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materials, nano particle size 
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For 9 keV x-ray and Mar SX165 CCD detector, the relations 
between a chosen sample-detector distance L, range of the 
amplitude of the scattering vector 

  q=(4π/λ) sinθ ,  
where the scattering angle is 2θ, and range of measurable 
characteristic length of the structure 
   d=2π/q  
are given in the following table. 
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Table 2.1. q-range and measurable characteristic length
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Table 2.1. q-range and measurable characteristic length 

L (m) q-range (nm-1) d (nm) 
0.5 0.46-7.45 0.84-13.78 
1.0 0.23-3.75 1.67-27.56 
1.5 0.15-2.51 2.51-41.33 
2.0 0.11-1.88 3.34-55.11 
2.5 0.09-1.50 4.18-68.89 
3.0 0.08-1.25 5.01-82.67 
3.5 0.07-1.07 5.85-96.44 
4.0 0.06-0.94 6.68-110.22 
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1exp()( 2222

0 cRqAqI −= ρ
 

Radius of gyration of the thickness Rt 
)exp()( 2222

0 tRqTqI −= ρ  

Pair Distribution Function 
Globular particles 

∫
∞

⋅⋅=
0

2 )sin()()(
2

1)( dqqrqrqIrp
π

 

Rod-like particles  
∫
∞

=
0

0 )())((
2
1)( dqqrJqrqIrp cc π

 

Flat particles  
∫
∞

=
0

)cos()(1)( dqqrqIrp tt π
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Table 2.2.  Relation between radius of gyration and 
 geometrical parameters

 9

Table 2.2. Relation between radius of gyration and 
geometrical parameters 

Shape 2
gR Shape 2

gR

Sphere 
5

3R Hollow 
sphere 3

1
3
2

5
1

5
2

5
3

RR
RR

−
−

Rod 
1212

22 RL
+

Hollow 
cylinder 122

22
2

2
1 hRR

+
+

Ellipsoid 
5

222 cba ++ Thin rod 
12
L

Prism 
12

222 cba ++ Thin disk 
2
R

Elliptic 
cylinder 124

222 hba
+

+ Guassian 
chain 6

2Nl
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BL3.2a:  Photoelectron Emission 
  Spectroscopy (PES)

 An Undulator (U60) provides a highly collimated light  
with high photon flux in the region of VUV and Soft X-rays  
(photon energy from 40 to 1040 eV) for BL3.2. The beamline  
is divided into 2 branch-lines, BL3.2a Photoelecron Emission 
Spectroscopy (PES) and BL3.2b Photoemission Electron  
Microscopy (PEEM). By using PES technique, the energy 
of electrons emitted from sample’s surface by photoelectric  
effect are measured to calculate the binding energies of  
elemental compositions in the sample. Such information  
obtained is very useful, particularly for studies of variety of  
material surface and interface.  The end-station of BL3.2a  
is equipped with electron energy analyzers, LEED optics,  
electron and ion guns, the molecular beam epitaxy (MBE)  
system with reflected high-energy electron diffraction (RHEED)  
optics and the surface magneto-optical Kerr effect (SMOKE)  
system. 
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Beamline specification

 11

Beamline specification 
Radiation source Undulator (U60) with λU= 60 mm 

Photon Energy 40-160 eV 
220-1040 eV 

Wavelength 309.96-77.49 Å 
56.36-11.92   Å 

Energy 
Resolution 
(ΔE/E) 

10-4 

Spot size (HxV) 

4.7 mm x 1.2 mm @ VSXAS#1,   
3.7 mm x 0.8 mm @ VSXPS,  
1.2 mm x 0.3 mm @ VSXAS#2 and  
0.3 mm x 0.1 mm @ ARPES 
 

Detectors 

Electron energy analyzers from 
Thermo VG Scientific:  
Angle-resolved (ARUPS10), Angle-
integral (Alpha110 and CLAM2) 
 

Sample type 
Solid, flat and smooth, UHV 
compatible and conductive. Powder 
form can be used in case of XPS 

Applications/ 
Research Field 

Surface, interface and thin-film 
researches, Material Science 
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BL3.2b: Photoemission Electron Microscopy 
(PEEM)

 At BL3.2b (PEEM), a sample is irradiated with  
monochromatic light from varied line-spacing plane-grating  
monochromator. Electrons created by photoemission and  
photoabsorption processes are projected by a set of magnetic 
lenses onto a micro-channel plate intensifier and a phosphor  
screen where the final image is formed. By scanning incident 
photon energy and capturing PEEM image at each energy  
step, a series of images which contains photoabsorption  
spectra from selective areas of the sample can be obtained.  
Alternatively, photon energy is fixed and an electron energy  
analyzer is used to determine the photoemission spectra of  
photoelectrons emitted from certain areas of the sample.
          PEEM is, therefore, an effective tool to study surface 
and interface phenomena. Examples of researches that  
benefit from PEEM’s capability include thin-film depositions,  
structural analyses of composite materials, study on novel  
electronic substrate, applied physics involving surface  
phenomena and the study of biological systems.
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Beamline specification

Electron Binding Energies
 Electron binding energies (electron volts, ev) of  
the elements in their natural form) are listed in Table 2.3 Values  
in the table are taken from X-ray Data Booklet (LNBL/PUB- 
490 Rev.2).

 13

Beamline specification 
Radiation source Undulator (U60) with λU= 60 mm 

Photon Energy 40-160 eV 
220-1040 eV 

Wavelength 309.96-77.49 Å 
56.36-11.92   Å 

Energy 
Resolution 
(ΔE/E) 

10-4 

Spot size (HxV) FWHM 0.22102 x 0.04229 mm   
@ 40 eV (from calculation) 

Detectors 
Micro-channel plate 
Sensicam QE CCD camera 
Electron energy analyzer 

Sample type Solid ,  flat and smooth, UHV 
compatible and conductive 

Applications/ 
Research Field 

Surface, interface and thin-film 
researches, Material Science ,  
Biological Imaging with μ–XAS 
technique. 

 
Electron Binding Energies 

Electron binding energies (electron volts, ev) of the 
elements in their natural form) are listed in Table 1. Values 
in the table are taken from X-ray Data Booklet (LNBL/PUB-
490 Rev.2).  
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BL 4.1: IR Spectroscopy and Imaging

 Infrared microspectroscopy is a very useful technique  
for the identification of chemical compounds. Because of  
high brightness of synchrotron radiation, synchrotron based  
Infrared microspectroscopy provides high spatial resolution,  
better signal to noise ratio and shorter data acquisition time than  
conventional technique. BL 4.1: IR Spectroscopy and Imaging  
is designed to extract the far- to mid-infrared light  
(spectral range between 4000-100 cm-1) from the 1.2 GeV  
Siam Photon Source. This beamline is divided into 2 branch-lines  
in order to provide 2 end-stations working simultaneously.  
An infrared beam of high brilliance in the 1-100 microns  
wavelength range, with a spectral region optimized between  
2.5-100 microns is delivered to an FTIR spectrometer, attached  
to an infrared microscope. FTIR Microspectroscopy has been 
used to identify and spatially resolved the chemical makeup  
of many samples such as biological materials, various plant  
and animal tissues, minerals, polymers films and laminates,  
semiconductors, forensics materials, pharmaceutical materials, 
etc.

Beamline specification
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BL 4.1:  IR Spectroscopy and Imaging 
Infrared microspectroscopy is a very useful technique for the 
identification of chemical compounds. Because of high 
brightness of synchrotron radiation, synchrotron based 
Infrared microspectroscopy provides high spatial resolution, 
better signal to noise ratio and shorter data acquisition time 
than conventional technique.  BL 4.1: IR Spectroscopy and 
Imaging is designed to extract the far- to mid-infrared light 
(spectral range between 4000-100 cm-1) from the 1.2 GeV 
Siam Photon Source. This beamline is divided into 2 branch-
lines in order to provide 2 end-stations working 
simultaneously. An infrared beam of high brilliance in the 1-
100 microns wavelength range, with a spectral region  
optimized between 2.5-100 microns is delivered to an FTIR 
spectrometer, attached to an infrared microscope. FTIR 
Microspectroscopy has been used to identify and spatially 
resolved the chemical makeup of many samples such as 
biological materials, various plant and animal tissues, 
minerals, polymers films and laminates, semiconductors, 
forensics materials, pharmaceutical materials, etc. 
Beamline specification 
Radiation source Edge and Bending Magnet 
Photon Energy 0.3-0.025 eV 
Wavelength 1.5-50 µm 
Spot size (H×V) 10 × 10 µm 
Detectors MCT (Mercury Cadmium Telluride) 

Sample type Powder / solid / liquid /  
fiber/ solid coated on IR slide 

Applications/ 
Research Field 

Soft Matter 
Biomedical and biological science 
Archeology 
Enviromental science 
Polymer science 
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Table 2.4  Principle absorption of main IR frequencies
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Table 2.4 Principle absorption of main IR frequencies  
 

Wavenumber 
(cm-1) 

Functional 
Group Type of vibration 

3300 – 3600 Alcohol O-H 
(Strong and broad) 

3000-2800& 
1500-1440 
 

Alkanes 
H-C-H Asymmetric & 
Symmetric Stretch & 

H-C-H Bend 
3100-3000& 
1675-1600 
 

Alkenes 
 

C=C-H Asymmetric 
Stretch & C-C=C 
Symmetric Stretch 

3300-3200 Alkynes  
1600-1500& 
1400-1300 

Nitro 
Groups N=O Stretch & N=O Bend 

3500-3100& 
1640-1560 

Amines-
Primary N-H Stretch & N-H Bend 

3500-3100& 
1550-1450 

Amines-
Secondary N-H Stretch & N-H Bend 

3500-3100& 
1670-1600& 
1640-1550 

Amides 
N-H Stretch (similar to 

amines) & C=O Stretch & 
N-H Bend 

3400-2400& 
1730-1650 

Carboxyl
ic Acids 

Hydrogen-bonded O-H 
Stretch & C=O Stretch 

1750-1625 ketones C=O Stretch 
1750-1625 aldehyde C=O Stretch 
1755-1650& 
1300-1000 

Esters 
 

C=O Stretch & 
C-O Stretch 
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BL6a: Deep X-ray Lithography (DXL)

 BL6a is a white light beamline for Deep X-ray  
Lithography used for LIGA process. X-ray LIGA is a technique  
using synchrotron radiation for micromachining and MEMS 
fabrication, with specific needs such as mass production,  
smooth side wall, various lateral shapes, precise metal parts  
and high aspect ratio microstructures. Design and fabrication 
of high aspect ratio microstructures using X-ray lithography  
can provide high precision micromolding for micro-component  
in industrial fabrication process. DXL can also be applied  
in MEMS technology which is use to fabricate sensors 
and actuators such as humidity sensor, accelerator sensor,  
pressure sensor, microswitch, microheater, and microvalve.  
LIGA process is shown in Figure 2.1.
 Since it is a white light beamline BL6a can also be  
used for irradiation of specimens. Experiments such as a 
study on effects of radiation on biological samples can be  
performed by irradiating sample with synchrotron light at BL6a.

Figure 2.1.  X-ray LIGA process
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Beamline specification

 25

Beamline specification 
Radiation source Bending magnet  
Photon Energy White beam 
Spot size (HxV) 87.2 mm × 7.4 mm 
Photoresist SU-8, PMMA, Dry film 

Applications/ 
Research Field 

Design and fabrication of high-
aspect-ratio microstructure, 
micromolding, micropart sensor, 
actuator and etc. 
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BL6b: Micro–X–ray Fluorescence (µ-XRF)

 BL6b, a beamline for synchrotron µ-X-ray fluorescence  
spectroscopy and imaging technique, utilizes continuous X- 
rays from a bending magnet. The synchrotron light with  
energy below 1 keV is filtered out by a beryllium window  
with 100 µm thickness. The horizontal and vertical  
divergences of the beam are 5.3 mrad and 1.1 mrad,  
respectively. The Polycapillary X-ray half-lens is then used  
in order to focus the white beam onto sample with spots 
size below 100 µm. This endstation is specifically for the  
elemental analysis of a wide variety of materials in Energy- 
Dispersive mode.
 This technique provides good-qualitative and  
quantitative XRF analyses, with advantages for samples with  
low mass density and small analysis areas. Moreover, the 
distribution mapping of specific elements in particular area  
can be achieved. This is a user-friendly and non-destructive 
technique, in which various research fields can be studied 
e.g. biology, chemistry, material science, life science,  
environment science, soil science, cultural heritage, etc.
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Beamline specification

X-Ray Emission Energies

 In table 2.5, characteristic K, L, and M x-ray emission  
lines are given for elements with 11 = Z = 92. Only the  
strongest lines are included: Ka1, Ka2, Kβ1, La1, La2, Lβ1, 
Lβ2, Lγ1, Ma1. Values in the table are taken from X-ray Data  
Booklet (LNBL/PUB-490 Rev.2). 

 27

Beamline specification 
Radiation source Bending magnet  
Photon Energy White beam 
Spot size (HxV) 95 × 95 μm 

Detectors Si(PIN) detector  
(energy resolution: 150 eV) 

Sample type Solid/powder/living samples (eg., 
plant) 

Applications/ 
Research Field 

Element analysis,  
element distribution analysis 
/biology, chemistry, materials, life 
sciences, environment science, soil 
science, cultural heritage and etc. 

 
 

X-Ray Emission Energies 
 

In table 2.4, characteristic K, L, and M x-ray emission 
lines are given for elements with 11 ≤ Z ≤ 92. Only the 
strongest lines are included: Kα1, Kα2, Kβ1, Lα1, Lα2, Lβ1, 
Lβ2, Lγ1, Mα1. Values in the table are taken from X-ray Data 
Booklet (LNBL/PUB-490 Rev.2).  
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Figure 2.2.  Transitions that give rise to the emission lines in  
 Table 2.5.
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Beamline specification

BL6b: X-ray powder diffraction

 X-ray powder diffraction technique (P-XRD) at BL6b is  
used in a time-sharing mode, as a complementary technique,  
with µ-XRF. The system consists of a single-axis goniometer  
and a proportional counter detector with receiving and  
scattering soller slits. The diffractometer is donated by the King 
Mongkut’s University of Technology (KMUTT). A Si (111)  
crystal is used to reflect the beam into the P-XRD branch.  
With the angle of approximately 14°, 8 keV X-rays can be  
selected for P-XRD end station. When the crystal is removed, 
white beam of X-rays can go to micro-XRF end station.  
 Powder diffraction is a powerful analytical technique  
for investigation of crystalline materials. Each crystal structure 
produces a distinctive diffraction pattern. The positions of the  
diffraction peaks give information on the lattice d-spacing of  
the crystal, and the relative intensity of the peaks indicates  
particular phase and type of material providing a fingerprint  
for material identification. Samples with mixed phases show 
superposed patterns containing information on relative  
concentration of the mixtures.
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BL6b: X-ray powder diffraction 

X-ray powder diffraction technique (P-XRD) at BL6b is 
used in a time-sharing mode, as a complementary technique, 
with µ-XRF. The system consists of a single-axis 
goniometer and a proportional counter detector with 
receiving and scattering soller slits. The diffractometer is 
donated by the King Mongkut’s University of Technology 
(KMUTT). A Si (111) crystal is used to reflect the beam into 
the P-XRD branch. With the angle of approximately 14°, 8 
keV X-rays can be selected for P-XRD end station. When 
the crystal is removed, white beam of X-rays can go to 
micro-XRF end station.   

Powder diffraction is a powerful analytical technique for 
investigation of crystalline materials. Each crystal structure 
produces a distinctive diffraction pattern. The positions of 
the diffraction peaks give information on the lattice d-
spacing of the crystal, and the relative intensity of the peaks 
indicates particular phase and type of material providing a 
fingerprint for material identification. Samples with mixed 
phases show superposed patterns containing information on 
relative concentration of the mixtures. 
 
Beamline specification 
Radiation source Bending magnet  
Photon Energy 8 keV 
Wavelength 1.55 Å 
Energy 
Resolution ΔE/E) 10-4 

Spot size (HxV) 10 × 3 mm 
Detectors Proportional counter 
Sample type Powder 

Applications/ 
Research Field 

crystalline material structure,  
atomic arrangement,  
/Chemistry, Material science 
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Figure 2.3.  The 14 Bravais Lattices of 3-dimensional Space.
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Body-centered
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Table 2.6   Equation of d-spacing for all seven crystal  
 systems
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Table 2.6 Equation of d-spacing for all seven crystal 
systems 

Crystal System  Equation 

Cubic               
2 2 2

2 2

1

hkl

k k l
d a

+ +
=

Tetragonal 
2 2 2

2 2 2

1

hkl

k k l
d a c

+ +
= +

Hexagonal 
2 2 2

2 2 2

1 4
3hkl

k hk k l
d a c

⎛ ⎞+ + +
= +⎜ ⎟

⎝ ⎠

Rhombohedral ( )2 2 2 2 2

2 2 2 3

sin 2( )(cos cos )1
(1 3cos 2cos )hkl

k k l hk kl hl
d a

α α α

α α

+ + + + + −
=

− +

Orthorhombic 
2 2 2

2 2 2 2

1

hkl

h k l
d a b c

= + +

Monoclinic 
2 2 2 2

2 2 2 2 2

1 1 sin 2 cos
sinhkl

h k l hl
d a b c ac

β β
β
⎛ ⎞

= + + −⎜ ⎟
⎝ ⎠

Triclinic 

( )

( )

( ) ( )

12 2 2
2

2 2 2
2 2 2

2 2 2

1 1 cos cos cos 2cos cos cos

2sin sin sin cos cos cos

2 2cos cos cos cos cos cos

hkld

h k l kl
a b c bc

lh hk
ca ab

α β γ α β γ

α β γ β γ α

γ α β α β γ

−
= − − − +

⎛
× + + + −⎜
⎝

⎞+ − + − ⎟
⎠
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BL7.2: Macromolecule Crystallography  
  beamline and end station (MX)
 The end station for Macromolecule Crystallography  
(MX) beamline has been installed at Siam Photon Laboratory 
(SPL) to promote the MX research and serve an increasing  
number of MX users in Thailand. While waiting for the  
installation of the wavelength shifter into the SPL storage 
ring and the construction of the BL 7.2 to complete, an x-ray  
diffractometer has been utilized for data collection, using  
rotating anode as an x-ray source. Diffraction data obtained  
can be analyzed to give three-dimensional structure of the  
macromolecule. The procedure for structure determination  
consists of crystallization, data collection, data processing,  
structure refinement/validation and model building. The  
information allows us to understand biological processes at  
the most basic level: which molecules interact, how they interact  
and how enzymes catalyze reactions. Since the three- 
dimensional structures of proteins and nucleic acids are  
essential for the understanding of reaction mechanisms,  
there are many applications of MX technique. For example,  
it is a powerful tool to determine how a pharmaceutical drug  
interacts with its protein target and what changes might  
improve it.

Beamline specification
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BL7.2: Macromolecule Crystallography beamline and  
end station (MX) 

The end station for Macromolecule Crystallography 
(MX) beamline has been installed at Siam Photon 
Laboratory (SPL) to promote the MX research and serve an 
increasing number of MX users in Thailand. While waiting 
for the installation of the wavelength shifter into the SPL 
storage ring and the construction of the BL 7.2 to complete, 
an x-ray diffractometer has been utilized for data collection, 
using rotating anode as an x-ray source. Diffraction data 
obtained can be analyzed to give three-dimensional structure 
of the macromolecule. The procedure for structure 
determination consists of crystallization, data collection, data 
processing, structure refinement/validation and model 
building.  The information allows us to understand biological 
processes at the most basic level: which molecules interact, 
how they interact and how enzymes catalyze reactions. Since 
the three-dimensional structures of proteins and nucleic acids 
are essential for the understanding of reaction mechanisms, 
there are many applications of MX technique. For example, 
it is a powerful tool to determine how a pharmaceutical drug 
interacts with its protein target and what changes might 
improve it. 
Beamline specification 
Radiation source Wavelength shifter 
Photon Energy 5-20 keV 
Wavelength 2.48-0.62 Å 
Energy 
Resolution ΔE/E) 10-4 

Spot size (HxV) 940 × 130 μm 
Detectors CCD (Mar SX165) 

Sample type Macromolecule crystal  
(proteins and nucleic acids) 

Applications/ 
Research Field 

Three-dimensional structural 
analysis used for agricultural, 
pharmaceutical and industrial 
applications 
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BL8: X-ray Absorption Spectroscopy (XAS)

 BL8 is dedicated to X-ray Absorption Spectroscopy  
(XAS). XAS is a powerful technique for determining 
chemical speciation and local structure (type of neighboring  
atoms, coordination number, inter-atomic distance) around 
the absorbing atom. Moreover XAS is a non-destructive 
tool which can be employed to study samples in different  
scientific areas, such as material science, biology,  
environmental science, archeology and geology. The  
technique can be applied to crystalline and amorphous  
samples in all physical forms.

 BL8 is a bending magnet beamline, tunable by a  
fixed-exit double crystal monochromator (DCM), equipped  
with several types of crystal for covering photon energy from  
1250 eV to 10000 eV. K-edge absorption of Magnesium  
up to Zinc can be studied. Other heavier atomic species can  
be investigated via L or M edges.

 XAS can be carried out in either transmission mode 
(TM-XAS) in which transmitted intensity of x-rays after the  
sample is detected or fluorescent mode (FL-XAS) in which  
intensity of fluorescent x-rays from the sample is detected. 

Figure 2.4  Experimental setup for TM-XAS and FL-XAS
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Beamline specification

Table 2.8  DCM crystal and energy range

 41

Beamline specification 
Radiation source Bending magnet  
Photon Energy 1.25 keV-10 keV 
Wavelength 1.24-9.94 Å 
Energy 
Resolution ΔE/E) 1e-4 to 3e-4 

Spot size (HxV) 13 mm × 1 mm 

Detectors 

10-cm and 40-cm long ion chamber 
(TM mode) 
13-element Ge detector (FL mode) 
Lytle detector (FL mode) 
Silicon drift detector (FL mode) 

Sample type Powder / solid / liquid / gas 

Applications/ 
Research Field 

Chemical and structural 
investigation of an absorbing 
element; providing oxidation state, 
local coordination number, 
interatomic distance and type of 
neighboring atoms 

 
Table 2.8 DCM crystal and energy range 

Crystal type 2d spacing 
(Å) 

Photon energy 
range (eV) 

KTP(011) 10.955 1250-4780 
InSb(111) 7.481 1830-3700 

Si(111) 6.271 2180-8350 
Ge(220) 4.001 3440-10000 
Si(220) 3.840 3570-10000 
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SECTION 3 
MISCELLANEOUS

Physical constants and unit conversion Table was taken from  
“The NIST Reference on Constants, Units, and Uncertainty” 
(http://physics.nist.gov/cuu/Constants/index.html.)
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Unit conversion

1 in.  =  2.54 cm

1 
0

A  = 10-8 cm

1 fm  =  10-13 cm

1 barn  =  10-24 cm2

1 newton  =  105 dyne

1 joule  =  107 erg

1 cal  =  4.184 joule

1eV = 1.602 176 5x10-12 erg

1 eV/c2  =  1.782 662x10-33 g

hc(1 eV)  =  1.239 842  µm

1eV/h  =  2.417 989x1014 Hz

1eV/k =  11 604.5 K

1 coulumb  = 2.997 924 58x109 esu

1 tesla  =  104 gauss

1 atm  =  1.013 25x106 dyne/cm2

0o C  =  273.15 K
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Useful Equations
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Useful Equations 
 

Relation ship between wavelength and photon energy 
]nm[/842.1239]eV[ λ=E  

 
Bragg’s law 

θλ sin2dn =  
 

Bragg’s law with refraction correction for multilayer 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= 2

241sin2
λ
δθλ
n

ddn
 

where δ is the period-averaged real part of refractive index  
 

Synchrotron 
Critical photon energy 

]GeV[]T[665.0]keV[ 2EBc =ε  

 
Energy loss/turn 

]m[/]GeV[54.88]keV[ 4
0 ρEU =  

  
Relativistic factor 

511.0/]MeV[2 E
cm

E

e

==γ
 

 
Undulator strength 

]cm[]T[934.0 UBK λ=  

 
 Fundamental wavelength of undulator 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
++= 22

2

2 2
1

2
θγ

γ
λλ K

n
U

n
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How to apply for beamtime at SLRI
To apply for the beamtime please follow the following 
steps 
 1. Go to SLRI webpage (http://www.slri.or.th/en/),  
  select ‘Login’ tab and login to your account. If you  
  do not have the username and password, please  
  register your account. 
 2. Select ‘Beamtime application’ (which will appear  
  after logging in).
 3. Fill in the beamtime application form.
 4. The technical proposal for the project is required to  
  be attached with the application form. The proposal  
  form can be downloaded from the beamtime  
  application page.
 5. Click ‘submit’ to send your beamtime application  
  form online.

  Technical data and specification of beamlines and  
end-stations are provided for your information on the web  
pages (under the ‘Beamline’ tab). You may need to take a  
look at these pages to make sure that the technique is  
applicable for your project proposal. For further information  
please contact the User Office or the beamline manager.

Contact SLRI 
  Web Site: www.slri.or.th 
  E-mail: useroffice@slri.or.th 
  Tel: 66 4421 7040 Fax: 66 44 217047
  Post Address: PO. Box 93 Nakhon Ratchasima 30000  
                          THAILAND 
  Location: 111 University Avenue, Muang, 
                  Nakhon Ratchasima, 30000
  
  Bangkok Office 
  Address: 75/47 Ministry of Science and Technology,  
  Rama VI Rd., Tungpayathai, Ratchathewi, Bangkok  
  10400 THAILAND 
  Tel: 66 2354 3954   Fax: 66 2354 3955



62

SLRI extension phone numbers

User Office 1605, 1606

Safety Office 1515, 1516, 1517

Emergengy 1555

Contact beamlines

Beamline BL manager  E-mail Tel.(ext.)

BL1 Dr. Yingyot  yingyot@slri.or.th  1487
  Puarporn 

BL2.2 Dr. Supagorn supagorn@slri.or.th  1491 
  Rugmai 

BL3.2a Dr. Hideki  hideki@slri.or.th  1483
  Nakajima 

BL3.2b Dr. Chanan  chanan@slri.or.th  1477
  Euraksakun 

BL4.1 Dr. Wanwisa wanwisa@slri.or.th  1480
  Pattanasiriwisava 

BL6a Dr. Rungrueng rungrueang@slri.or.th  1407
  Pattanakun 

BL6b Dr. Somchai somchai@slri.or.th  1476
  Tancharakorn 

BL7.2 Dr. Chompunuch chompunuch@slri.or.th  1485
  Songsiririthikul 

BL8 Dr. Wantana wantana@slri.r.th  1490
  Klysubun
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How to get to SLRI 

SLRI is located inside the campus of Suranaree University  
of Technology (SUT) which is approximately 20 km from  
the city of Nakhon Ratchasima (or normally called Korat).  
Korat is 250 km north-east of Bangkok.

Flying to Thailand
The main airport of Thailand is the Suvannabhumi  
International Airport. There are frequent Airport Link trains  
from the airport to the center of Bangkok, which take  
approximately 15 - 30 minutes.

Figure 4.1. SLRI map.

MITRAPAP HIGHWAY (BANGKOK-NAKHON RATCHASIMA)

ถนนมิตรภาพ กรุงเทพฯ-นครราชสีมา

NAKHON RATCHASIMA-PAK THONG CHAI

ถนนนครราชสีมา-ปักธงชัย

ไปกรุงเทพฯ

GO TO BANGKOK

UNIVERSITY AVENUE 4

ถนนมหาวิทยาลัย 4

UNIVERSITY AVENUE 3

ถนนมหาวิทยาลัย 3

UNIVERSITY AVENUE 3

ถนนมหาวิทยาลัย 3

UNIVERSITY AVENUE 1

ถนนมหาวิทยาลัย 1

PAK THONG CHAI JUNCTION
สามแยกปักธงชัย
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From Bangkok to SLRI

By Car

From Suvannabhumi Airport
 Get to the Bangkok-Chonburi Motorway (No. 7).  
From the Motorway turn right into the Eastern Ring Road  
(Kanchanapisek Rd.) going north to Bang Pa In. At the end  
of the Eastern Ring Road get into the Highway Number 1  
(Phahon Yothin Road) going to Sara Buri. 
 Just before reaching Sara Buri, turn right into  
the Highway Number 2 (Mittraphap Road) going to  
Nakhon Ratchasima. Just before reaching the city of  
Nakhon Ratchasima there is an intersection, left turn to  
Khon Khan, right turn to Pakthongchai and straight ahead  
to Nakhon Ratchasima. Turn right at the intersection into  
Pakthongchai Road (No. 304) going to Pakthongchai.  
Approximately 7 km from the intersection make a right turn  
into University Avenue. Approximately 5 km down the road 
is the main entrance of Suranaree University of Technology. 

From the north of Bangkok
 Get into Vipavadee-Rangsit Road and then into  
Highway Number 1 (Phahon Yothin Road) going to Sara Buri.  
Then follow the same direction as from the airport.

From the south of Bangkok
 The first option is to get into the Eastern Ring Road  
(Kanchanapisek Rd.) going north to Bang Pa In and then  
follow the direction as from the airport. The second choice is  
to get into Suvintawong Road (Number 304) going  
to Chacherngsao - Kabin Buri - Wang Namkiew - Pakthongchai - 
Nakhon Ratchasima (practically just stay on 304). You will 
reach the left turn into University Avenue, approximately  
20 km after Pakthongchai. 

 The trip from Bangkok will take approximately 3 hours.
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By  Bus
 The buses leave from the North-Northeast Bus  
Terminal (generally called Mor Chit Mai). The best way to get  
to the bus terminal is by a taxi (from the airport or from the  
center of Bangkok). At the terminal there are direct buses to  
Nakhon Ratchasima. Three companies run the direct buses,  
Air Korat Pattana, Ratchasima Tour and Suranaree Air.  
Their ticket booths are on the second floor of the terminal.  
You should get the ticket to New Korat Bus Terminal (or  
Bor Kor Sor Mai, in Thai). The ticket costs 198 Baht. A direct  
bus will take 3 hours. There are also non-direct buses which  
stop many places along the way. A non-direct bus will take  
around 5 hours.

 From Korat Bus Terminal there are buses to  
Suranaree University of Technology (the bus costs around  
20 baht). There are also taxis available at the bus terminal  
(the taxi costs around 200 Baht).

By Taxi
 It is possible to take a taxi directly from Bangkok  
to Nakhon Ratchasima. The taxi cost around 3000 Baht.

By Train
 There are a few trains leaving from the Hua Lampong  
train station in Bangkok to Nakhon Ratchasima. The train  
takes approximately 5 hours. From the Nakhon Ratchasima  
train station there are tri-cycle taxis (Tuk Tuk) to anywhere  
in Korat.

By Air
 There are planes flying from Bangkok and some other  
cities (such as Chiang Mai and Phuket) to Nakhon Ratchasima.  
The details should be checked with the airlines.
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Useful phone numbers in Nakhon Ratchasima

Post Office 044 - 242031
Poklang Police Station 044 - 211191, 
 044 - 211879,
 044 - 211403
Muang Nakhonratchasima Police station 044 - 242485, 
 044 - 255563
Taxi service center 044 - 342255, 
 044 - 371777
Tourist Police 044 - 341777
Train station 044 - 242044
Bus station (old) 044 - 242899
Bus station (new) 044 - 256006-9
Happy Air travellers company 044 - 252992, 
 044 - 252997

  Hospital 
Maharaj Hospital 044 - 254990-1
Khai Suranari Military Camp Hospital 044 - 273370-5
Bangkok Ratchasima hospital 044 - 429-999
St.Mary Hospital 044 - 242385
Korat Memorial 044 - 242662
Por Pat Hospital 044 - 230530 - 3 

  Hotel 
Dusit Princess Khorat 044 - 256629-35
K.S. Pavilion 044 - 261944-5, 
 044 - 263039
Orchid Hotel 044 - 278323
Pang Rujee Resort 044 - 933591-2
Ratchapruk Grand Hotel 044 - 262325-9
Rayagrand Hotel 044 - 354354
Sima Thani 044 - 213100
surasammanakarn 044 - 224880
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