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New Rigaku solutions for X-ray and 
electron diffraction
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• Business  Description:   Manufacturing & Sales of Scientific Instruments

• Address:                         Headquarters・Tokyo Factory・Ｘ-ray research Lab
Matsubara-cho, 3-9-12 Akishima, Tokyo 196-8666

•
• Osaka Office & Factory
• Akaoji-cho 14-8, Takatsuki, Osaka 569-1146
•

◦ Yamanashi Factory
◦ Wakamiko 4495-8 Sutama-cho, Hokuto, Yamanashi 408-0112

• Representative:              President & CEO Hikaru Jun KAWAKAMI

• Founded: 6th December 1951

• Capital: 100 Million Japanese Yen

• Employees: Approx. 1,800 Group Employees (2022)

• Annual Sales: 63 Billion Japanese Yen ($420 million)  (FY2022)     

•

Rigaku Corporate Profile
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Rigaku’s high-performance solutions
XtaLAB Synergy-R/-DW VHF

SINGLE CRYSTAL X-RAY DIFFRACTOMETER
XtaLAB Synergy-ED

SINGLE CRYSTAL ELECTRON DIFFRACTION 
DIFFRACTOMETER

SmartLab
AUTOMATED MULTIPURPOSE X-RAY

DIFFRACTOMETER
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RIGAKU SMARTLAB
PDF Analysis: Rigaku Recommended Configuration
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Photon MAX and Detector New wide slit Software

1. Source: Photon MAX: 6.0kW(Ag) 9.0kW(Mo)
2. Beam: Convergent beam CBO-E
3. Detector:  HyPix 3000 HE or D/teX Ultra 250HE
4. Slit: New wide slit for HyPix3000
5. Software: SmartLab Studio II PDF plugin
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① ②③ ④⑤⑥ ⑦

⑦Attachment base

③Selection slit

②Ellipsoidal multilayer 
X-ray mirror (CBO-E)

①X-ray source

④Incident soller slit
⑤Incident slit

⑥Length limiting slit

⑩⑪

⑨
⑧

SmartLab Configuration (CB) for PDF application

(8) Receiving slit 1

Kβ filter

(12) Detector

Attenuator

(10) Receiving soller slit
(9) Parallel slit analyzer

Apparatus configuration

X-ray source
Filament type
Voltage - Current

Ag Kα （λ=0.560880 Å）, Mo Kα （λ=0.710741 Å）
Fine focus
Ag: 45 kV - 133 mA, Mo: 45 kV - 200 mA

Goniometer radius 300 mm

Optics CB

Selection Slit
Soller slit
Length limit slit 
Divergence scatter cut parts

CBO-E + CB
Incident soller slit 5.0°
10 mm
Disuse

Attachment base
Attachment head
Capillary material
Capillary diameter

Standard ATT. base
Capillary rotation attachment
Borosilicate glass
0.5 mm

Receiving scatter cut parts
Receiving optical unit 1
Receiving optical unit 2

Scattering protector
PSA OPEN
Receiving soller slit 5.0°

Direct beam stopper
Detector

Use
D/teX Ultra 250 HE

Measurement condition
Measurement mode
Energy mode

1D (scan）
Standard

Scan axis
Scan range
Step
Speed
Number of times

2θ
3-157.5°
0.02°
1 °/min
3

Incident slit
Receiving slit 1
Receiving slit 2

0.9mm
15.6 mm
19.1 mm (Open)
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RIGAKU SMARTLAB

• Rigaku XSPA-400ER with and energy resolution of 340eV
• Allows to suppress the Kβ lines of Cu
• Better fluorescence suppression

New 2D high resolution energy detector (e< 340eV)
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• In combination with the CBO-α we can 
improve the backgroud and have a 
better detection of Li2CO3 phase in the 
sample

RIGAKU SMARTLAB
New 2D high resolution energy detector (e< 340eV)
Examples of application 

• Improuve the trace phase detection in 
steel samples
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• Low signal attenuation : transmssion
better than 97%

RIGAKU XRD PRODUCT LINE
New Air-Tight Sample holders

• Long time stability : more than 3 days
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Rigaku’s high-performance solutions
XtaLAB Synergy-R/-DW VHF

SINGLE CRYSTAL X-RAY DIFFRACTOMETER
XtaLAB Synergy-ED

SINGLE CRYSTAL ELECTRON DIFFRACTION 
DIFFRACTOMETER

SmartLab
AUTOMATED MULTIPURPOSE X-RAY

DIFFRACTOMETER



Home

XtaLAB Synergy-ED
• A dedicated electron diffractometer, 

made for crystallographers
• Highly optimized hardware design for 3D-ED
• Seamlessly integrated hard- and software, from 

instrument control to structure solution
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ELECTRON DIFFRACTION: BREAKING THE 1-MICRON 
BARRIER
• X-rays reach down to micron size crystals
• Electrons reach up to micron sized samples, due to orders of 

magnitude stronger interaction and weaker radiation damage
• X-ray and electron diffraction are complementary techniques, to 

study samples from hundreds of microns down to the nanoscale

12

1 micron

~0.3 µm~1 µm ~300 µm Decreasing sample size



Home

SYNERGY-ED PAPERS INCOMING!
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...many more in preparation

Truong, K.-N. et al. Making the Most of 3D Electron Diffraction: Best Practices to 
Handle a New Tool. Symmetry 15, 1555 (2023).
Kubens, L. et al. The structure of Maneb: An important manganese-containing 
bis(dithiocarbamate) fungicide. Chemistry – A European Journal n/a, 
e202301721 (2023).
Andersen, C. E. et al. Vapor-phase synthesis of low-valent metal-organic 
frameworks from metal carbonyl synthons. J. Mater. Chem. C (2023) 
Stolar, T. et al. Base-pairing of uracil and 2,6-diaminopurine: from cocrystals to 
photoreactivity. Preprint at https://doi.org/10.26434/chemrxiv-2023-9slr1 (2023).
Perera, T. A. et al. Photochemical reactions of a diamidocarbene: 
cyclopropanation of bromonaphthalene, addition to pyridine, and activation of sp3 
C–H bonds. Chem. Sci. (2023) 
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Determined by Electron Diffraction. Angewandte Chemie International Edition 62, 
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Xue, Z. et al. Fine Pore-Structure Engineering by Ligand Conformational Control 
of Naphthalene Diimide-Based Semiconducting Porous Coordination Polymers 
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Kahlenberg, V., Vinke, J., Krüger, H., Ito, S. & Schürmann, C. J. Na2Ca3Si2O8 or 
γ-Na2Ca6Si4O15? A hybrid approach combining 3D single-crystal electron and 
powder X-ray diffraction. Journal of the American Ceramic Society 105, 6976–
6998 (2022).
Steinke, F., Otto, T., Ito, S., Wöhlbrandt, S. & Stock, N. Isostructural Family of 
Rare-Earth MOFs Synthesized from 1,1,2,2-Tetrakis(4-
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e202200562 (2022).
Pearce, N. et al. Selective photoinduced charge separation in perylenediimide-
pillar[5]arene rotaxanes. Nat Commun 13, 415 (2022).
Ito, S. et al. Structure determination of small molecule compounds by an electron 
diffractometer for 3D ED/MicroED. CrystEngComm 23, 8622–8630 (2021).
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METAL-ORGANIC FRAMEWORKS 
As a Prime Target of Electron Diffraction
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METAL-ORGANIC FRAMEWORKS
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As a Prime Target of Electron Diffraction
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COFS, ZIFS, 1D/2D COORDINATION NETWORKS
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As a Prime Target of Electron Diffraction
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METAL-ORGANIC FRAMEWORKS
As a Prime Target of Electron Diffraction
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3DED/MICROED IN-SITU
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from: Ling et al., Nature Communications 13, 6625 (2022)
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CRYO-TRANSFER: STUDY OF HYDRATED SAMPLES

Metal-organic framework is prevented from lattice collapse
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No useful diffraction data 0.60 Å data, immediate structure

Vacuum

RT
(297 K)

Vacuum

Cryo-Transfer
(100 K)
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3DED/MICROED IN-SITU
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from: Ling et al., Nature Communications 13, 6625 (2022)
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MOF PHASE TRANSITION IN-SITU

• α-phase at low temperature (RT) shows 
tetragonal distortion of CuN6 coordination 
octahedra

• Reversible phase transition to undistorted β-
phase: Grzywa, M. et al., Dalton Trans. 41, 4239 
(2012).

• Characterized by SCXRD (α)/PXRD(β), 
spectroscopic, and thermogravimetric analysis

• ED collection at 20°C / 200°C on identical 
crystal proves reversible transitions

• Cells, space group, and bond lengths 
consistent with XRD

Cu(ta)2 α/β polymorph transition

21
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20° 200°

Hummingbird Scientific
MEMS heating chip
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ONGOING PROJECTS

• Automated dynamical structure solution

• Automated polymorph screening (SerialRED)

22

Key workflow R&D topics right now:

D-tyrosineL-tyrosine
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SYNERGY-ED

• Possible to offer 1 day beam access on Rigaku Europe SE Synergy-ED

• Contact me :
◦ Laurent.loos@rigaku.com
◦ +33 (0)7 88 75 83 89
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THANK YOU 
CONTACT US

Rigaku-France@rigaku.comRigaku Europe SE
Laurent.loos@rigaku.com+49 (6102) 77 999 51
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