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DECTRIS detectors transforming protein crystallography

DECTRIS detectors for Protein Crystallography SARS-COV2 portein structures in PDB

determined with DECTRIS detectors
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DECTRIS accelerates modern drug development
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Hybrid Pixel Counting



HPC — Hybrid Pixel Counting Detectors

HPC Félensor ‘ ) ¢ Hybrid after bumpbonding
- CdTe or Silicon 3 K

X-rays/electrons

Hybrid pixel
technology

single
photon/electron
counting
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Single-electron counting
Direct electron absorption and energy deposition
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Single-electron counting

Amplification
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Single-event counting
Comparator and energy threshold
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Single-electron counting
Comparator and energy threshold
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Single-electron counting
Comparator and energy threshold
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Single-electron counting
Digital counting and readout
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Hybrid Pixel Counting detectors for electron detection

Key benefits

4.0

® High count-rate capability : T
® Noise-free counting : —e— 40keV
® High dynamic range 35 1 —e— 60keV
® Excellent Point-Spread-Function : —o—B0keV
® High-frame rates | - 120keV
g R 200keV
o . . : S —e— 250keV
Optimise MTF, DQE and rate capability, depending on = et S
the application needs. £ 2.5-
=
. =
Stability 2 o
Radiation hardness (nA) *
Room-temperature operation

20 40 60 80 100 120
X-rays: M. Bochenek, et al., IEEE Trans. Nucl. Sci. 65 (2018) 128¢ Threshold Energy [keV]
Electrons: S. Fernandez-Perez et al (2021) JINST 16 P10034
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Why a fast, noise-free detector?

For successful data collection, the dose (exposure) needs to be calibrated and properly selected. For protein data collection, it is

recommended to use less than 1 e-/A2 total dose during data collection.
Unge et al. Standards for MicroED, Acta Cryst. (2025)
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wien

Weak, diffuse reflections CuPd alloy diffracting to 0.4 A Intense low resolution reflections

High dynamic range

Background 15-20 counts, peak ~ 30 counts " - Maximal count: 380’476
200 kV, 0.02508 A, D: 483 mm, By courtesy of Prof. Klaus Richter, Dr. Juan Chen and Dr. Tim Grune
0.5 ° oscillation Department of Functional Materials and Catalysis

University of Vienna
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Fine @-slicing improves data quality

High background in 3DED
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https://doi.org/10.1107/S0907444911049833

Integration & Applications



eLDIcCo—
SCIENTIFIC

03 — ELDICO ED-1 THE ELECTRON DIFFRACTION COMPANY

ELDICO ED-1 Dedicated Electron Diffractometer

State of the art Goniometer Octagon Minimum number of Lenses
Higher rotation speed up to 4°/sec Spacious and versatile chamber. No calibration needed after setup.
Maximum precision and stability allowing 200° Flanges to add CRYO, EDX or other High depth of STEM image sharpness when sample is

rotation modules. | tilted.

NANOTUAL)

DECTRIS De[ector Easy transfer sample compartment with Electron beam source
CRYO and inert transfer capabilities

Hybrid-pixel (readout in real time) detector: Low- directly from glove-box.

noise and high dynamic range.

LaBg source operating at 160 keV.

Drift Tube

Freely and undisturbed flying electrons for reduced distortion and highly accurate unit cells.



Diffraction movie 3D visualization of the reciprocal space

MicroED of acetaminophen — A small molecule

« High-SNR, low noise, and fast frame rate allow Stela to solve high-resolution structures of
small molecules

- Electron counting maximizes the SNR to detect the weakest diffraction reflections

3D reconstruction courtesy of Dr. dos Reis, Northwestern University. Gatan— 17



Tescan TENSOR

v" Increased Productivity
v" Unprecedented Usability

v" Enhanced Performance

v Multimodal Versatility

v" Perfect Synchronization

v" Full Integration

Tescan | Boosting STEM Productivity

Dedicated
STEM detectors

BF/DF/HAADF

Column Design
Optimized for
Beam Precession

72,000 Hz

Hybrid pixel
Direct Detector

Up to 4,500 fps

Near-UHV
Vacuum System

ELECTROSTATIC
BEAM BLANKER

Up to 1.0 MHz

3-LENS CONDENSER

Stability and Flexibility

Technology Behind

Sample ~10-¢ Pa

Windowless
Symmetrical
Dual EDS System

Solid angle 2.0 sr

100kV Schottky
Field Emission Gun

Up to 10 nA (@1nm)



Precession Assisted
3D ED Workflows

= 0




Tescan TENSOR Precession Assisted Electron Diffraction Tomography (PEDT)

v" Increased Productivity

7 Lplreae e e o iy Stepwise 3D ED Acquisition Nano-EDT (5D-STEM)

¢ Enhanced Performance LIUCUICICIEACI0
v Multimodal Versatility = : ) ----..-..

v" Perfect Synchronization

v" Full Integration
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» Integrated Bragg reflection intensities ...-..-..

= Decreased dynamical scattering effects

o . . . = Distribution of electron dose during scanning
= Longer acquisition time (~30 mins/series) = Selection of pixels with good diffraction data

= Data processing using PETS Enhanced = Tracking of different nanodomains (grains)

M. Gallagher-Jones, et al., [UCrJ (2020). 7, 490-499

Tescan | Boosting STEM Productivity




Tescan TENSOR

v" Increased Productivity
v" Unprecedented Usability
v Enhanced Performance
v Multimodal Versatility
v" Perfect Synchronization

v" Full Integration

Tescan | Boosting STEM Productivity

Determining Unknown Phases in Polycrystalline Thin Film

= 4D-STEM orientation mapping

Collaboration with Prof. Phillipe Boullay, University of Caen, FR

enargite phase stannite phase

= Cu-rich sulfide ceramics (Cu,3Mngy,GeS,) = 4D-STEM phase mapping
= Known structure of the stannite phase
= Unknown structure of the enargite phase

21




Tescan TENSOR

v" Increased Productivity

v" Unprecedented Usability

v Enhanced Performance

v Multimodal Versatility

v" Perfect Synchronization

v" Full Integration

Tescan | Boosting STEM Productivity

SerialPED for Structure Determination and Accurate Dynamical Refinement
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= Baryte (BaSO,) ED pattern without and with

precession (0.92 °)

= Averages out non-systematic dynamical effects

(Kikuchi lines, double diffraction, diffuse
scattering). Less partial intensities.

= Completeness 62.1=>99.1% R;;;23.3=>13.1%

Sergi Plana-Ruiz et al. .

SerlalED Kmematlcal

SerialPED - Kmematlcal

Rl(obs) 26. 5%
26=33¢/A

R1(obs) = 29.5%
20=2.8¢/A

SerlalPED Dynamlcal

Tilt-series 3D ED Dynamlcal

I—Nl R1(obs) = 11.15% Lm’

R1(obs) = 13 9%
20=0.62e/A 20=0.82¢e/A

= Refined structure models along b-axis with difference Fourier
maps (yellow positive, light blue negative electrost. potential)
= Dynamical refinement
= Anisotropic ADP refinement

= Reduced noise of residual electrostatic potential
= Significantly improved figures of merit (R, R,, RMSD)

Beam precession for serial electron crystallography J. Appl. Cryst. (2025). 58, 1249 22




Recent research highlights

Article

Experimental determination of partial i nature comiscentificreports
chargeswith electrondiffraction

scientific reports

https://doil.org/10.1038/541586-025-09405-0  Sohell MahmoudI™?, Tim Gruene'=, Christlan Schroder®=, Khalll D. Ferjaoul®, Erik Fréjdh®,
Aldo Mozzanica*, Kiyofumi Takaba', Anatolly Volkov®, Jullan Malsriml*®, Vladimir Paunovié™®, W) Check for updates
Received: 3 July 2024 Jeroen A. van Bokhoven™ & Bernhard K. Keppler'

P i 0 AT 207 OPEN Cu,0SeO, turns trigonal with

Atomic partial charges, Integral to understanding molecular structure, Interactions
Open access and reactlvity, remain an amblguous concept lacking a precise quantum-mechanical -

™| Check for updates deﬁnltion‘-z.r'yr he accurate detegrminatlonofl:;mmlc ;nﬁalcharges has far-reaching St rU Ct U ra I tra n Sfo rm atl o n a n d
o implications In fields such as chemical synthesls, applied materials sclence and . . . ]
theoretical chemistry, to name a few’. They play essentlal parts in molecular dynamics Im p I ICa t 1o0NsS fo rs kyr mions

simulations, which can act as a computational microscope for chemical processes®,

Until now, no general experimental method has quantified the partial charges of Alla Arakcheeval™", Priya Ranjan Baral'"*, Wen Hua Bi, Christian JandI?, Oleg Janson® &
indlvidual atoms In a chemical compound. Here we Introduce an experimental Arnaud Magrez'""

method that assigns partial charges based oncrystal structure determination through
electron diffraction, applicable to any crystalline compound. Seamlessly Integrated
Into standard electron crystallography workflows, this approach requires no

The formation and characteristics of magnetic skyrmions are strongly governed by the symmetry of
the underlying crystal structure. In this study, we report the discovery of a new trigonal polymerph of
Cu,05e0,, observed exclusively in nanoparticles. Electron diffraction and density functional theory

speclalized software or advanced expertise. Furthermore, it Is not limited to specific calculations confirm its R3m space group, sharing C;, symmetry with Néel-type skyrmion hosts. This
classes of compounds. The versatllity of this method Is demonstrated by Its application polymorph is likely stabilized by surface effects, suggesting that size-induced structural changes may
to awide array of compounds, Including the antiblotic ciprofloxacin, the amino aclds drive a transformation from Bloch-type to Néel-type skyrmions in Cu,05e0,. This hypothesis could
histidine and tyrosine, and the Inorganic zeolite ZSM-5. We refer to this new concept be consistent with prior unexplained observations of Néel-type skyrmions at the surfaces of bulk

crystals, which may result from surface-specific structural distortions. Overall, these findings provide
insights into the interplay between size, structure, and magnetism, opening pathways for controlling
skyrmionic properties in nanoscale systems.

aslonic scattering factors modelling. It fosters amore comprehenslve and precise
understanding of molecular structures, providing opportunities for applications
across numerous fields In the chemical and materlals sclences.

Mahmoudi et al., Nature, 645, 88 Arakcheeva et al., Scientific Reports, 15, 31945
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Conclusions

1. Hybrid pixel counting detectors are ideally suited for 3DED in terms of dynamic range, speed and
radiation hardness

2. Key advantages: data quality, throughput, robustness => extend scope of method
3. Automatic processing can build on MX automation efforts at synchrotrons during last 2 decades

4. SINGLA is currently the largest HPC detector for 3DED

DECTRIS



DECTRIS Cloud

https://www.dectris.cloud/



https://www.dectris.cloud/

DECTRIS Cloud

Compute with Autonomy : Scale Your Way Science in Sync : Collaboration Simplified
Run compute, data and memory heavy tasks and workflows: Collaborate instantly across teams, institutions, and disciplines:
. On-demand access to hundreds of CPUs . Instant sharing of data, software environments & workflows
. Elastic storage bursts to petabvte scale . Custom projects with shared data drive & logbook
_ g P y . Real-time multi user access to same dataset
. No queuing system or workflow language
. Upgrade your machine with a click of a button
. Auto-orchestration of complex compute jobs
Trust Your Science : Custom & Reproducible Instant Insight : Tools & Data Ready
Capture workflows, environment & data for future use: Start processing and analysing within a click from your browser:
o |nteractive|y customizable environments with full isolation ° Virtual machine sessions for interactive anaIySiS and 3D visualization
. Custom jobs for automated processing and analysis . Community curated software packages preinstalled and ready to use
. Full admin rights for every user . Data always mounted via high speed connection
-  Automated versioning of environments and automated jobs . Repository of automated workflows and processing jobs

. Temporary data versioning for overwrite/delete protection

DECTRIS DECTRIS CLOUD for EM



DECTRIS CLOUD Engine

Compute Environments
Elastic Isolated Software
Performance containers
per task versioned
DECTRIS

——
Interactive
Sessions

£

Automated
Jobs

o o
jupyter

soon!

O Rk

DECTRIS CLOUD for EM
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DECTRIS CLOUD Engine

DECTRIS

Environments

Isolated Software
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Trust your Science : Custom and Reproducible

A} E

Admin rights for Isolated Auto-versioning of
full customization environments data and software
of your workspace. ensure stability. for reproducibility.

+

Full autonomy - no troubleshooting of permissions & rules.
A safe area to experiment and push science forward.

+

DECTHRIS DECTRIS CLOUD for EM



Highlights of the Ready-to-use Tools

Z)  ocom

Yad SBGrld

CONSORTIUM

o 6@ B
>500 additional tools
.:. Coming Soon!
ﬁ& cryoSPARC RE LL(_-ZU) ‘.t 'J . CC P-EM
oy4DSTEM
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Want to explore more?

app.dectris.cloud

Contact : Oliver Harder

oliver.harder@dectris.com

DECTRIS

Discovery
Free 1-month license

for 1 month

Free license
Access to data and tools

for Electron Diffraction and
adjacent EM techniques

DECTRIS CLOUD for EM



clemens.schulzebriese@dectris.com
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