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FaXToR overview

Spectrum at an angular opening of 1x0.4 mRad2

(HxV) and 250 mA of electron ring current. 

2,5 T Multipole in-vacuum wiggler Double multilayer monochromator

Energy range [keV]: 8-50

High flux means faster acquisition

Bandwidth

Monochromatic Illumination in a broad range of energies



Experimental hutch

Tomography 
Sample Stage

Four blade 
slits

Fast Shutter

Detector 1 Detector 2

• 750 rpm
• 20 Kg max weight
• 350 mm vertical
• ± 6 mm high precision

Maximum beam size:
36 × 12 mm².
Opening/closing time: 10 ms.



Multiscale imaging
Detection Stage 1:
Visualize <µm details

• Pixel size: 6,5 µm; 4,5 µm;
11 µm

• Magnification of 2x, 5x,
10x

• Frame rate: up to 80 or
1000 fps

*Foreseen for 2027

Detection Stage 2:
Visualize <µs events

• Pixel size: 11 µm 20 µm
• Magnification of 2.1x,

1x, 0.47x
• Frame rate: >5000 fps
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New detection stage*:
• Monochromatic

beam
• Pixel size: 6,5 µm;

4,5 µm; 11 µm
• 20x



ENDOR : ENvironment for Defining and ORcherstrating workflows
Data  acquisition and processing pipeline of FaXToR

• A user-friendly interface for the 
configuration and execution of data 
processing workflows.

• It allows users to easily set up and run 
complex processing pipelines, as well 
as to visualize and analyze the 
results.

• It is built on top of Ewoks, a Python 
library for meta-workflow 
management and execution

• “on the fly” reconstruction

• Remote access for reconstruction
and data analysis

Orchestration module to be executed

User interaction with the App



Data  acquisition and processing pipeline
• Friendly user acquisition and reconstruction pipelines
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Data  acquisition and processing pipeline
8
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Users modalities
in-operando micro-CT:

• High-flux 
capabilities 

• Customized sample 
environments

Absorption and Phase 
propagation

• Soft tissue contrast 
• Micrometer spatial 

resolution

Grating 
Interferometry:

• Sub-pixel structure 
with dark-field 
imaging

Acquisition and reconstruction pipelines
Friendly interface and on-the-fly reconstruction

Scientific community
Materials, Life science, Cultural Heritage, Paleontology

Mosaic tomography:

• Centimeter field of 
view in high 
resolution
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Scientific Cases
First users



Our community: Life science and medicine
Liver cirrhosis: tissue morphology via virtual histology

Collaboration with: G. Campreciós and J.C. García Pagán (FRCB-IDIBAPS, Hepatic Hemodynamics, Spain), B. Bijnens and M. Lourenco Seabra (UPF, 
Department Tecnologies de la Informació i les Comunicacions, Spain)

Segmented Vasculature
Blood Flow Modelling Pressure Estimation

Lin et al. BMC Veterinary Research (2020) 

Detailed Anatomy: 14 local tomographies 8135×3062 pixels, 190 GB, 0.65 mm pixel size. 
Settings: 20 keV, 200 mm SDD, 2000 projections, 20% overlap
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Our community: Life science and medicine
Breast cancer: efficiency of the treatment with ATTACK

Collaboration with the Spanish National Cancer Research Centre – CNIO and the Banc 
de Sang i Teixits.

Control sample: tumor masses are visible in boxes 1 and 2, whereas
vascular tissue in boxes 3 and 4.
Antibody treated sample: expanded adipose regions with vacuoles,
such as in box 2 are evident, such as vessels in boxes 1 and 3. Potential
invasions with visible cells in box 4.

Preliminary Analysis

Control sample:
• Tumoral masses have typical size

(height×width) of 268.4×135.0 um
(1) and 188.5×124,0 um (2)

• Cells area mean value is of 76±6
um2 (3)

Antibody treated sample:
• Tumoral masses have no defined

contours
• Adipose regions of vacuoles with

mean area of 836.4±41.3 um2

Duct of 
dimension 

413×65×50 
um (L×D×W), 
surrounded 
by adipose 

tissue 



Our community: Life science and medicine
Alzheimer´s disease: imaging the procoagulant state

Users from:
Consejo Superior de Investigaciones Científicas - Institut de Ciència de Materials de Barcelona
Centro de Neurociencia Caja – Consejo - Superior de Investigaciones Cientificas

1,3 mm

Scientists have detected IONPs accumulation in the brain of AD mice
by PET imaging but they cannot capture exact location where the
IONPs are being accumulated (intra vs. extra-vascularly). To this end,
they have analyzed the ex-vivo brains of AD and WT mice pre-
injected with the IONP tracer using synchrotron-based phase-contrast
tomographic microscopy at FaXToR, allowing us to visualize and/or
quantify the presence of iron to evaluate their specific accumulation in
brain micro-thrombi.

Iron Oxide 
Nanoparticles 

(IONPs) 
accumulation



Our community: Paleontology
La Huérguina Formation (Las Hoyas) - Spain

J.Marugan, Universidad Autonoma de Madrid “Proyectos de Generación de Conocimiento 2023”.

Bone

Feather

Fossil of a dinosaur
Around 125 million years ago

Acquisition settings:
50 keV
6.5 µm pixel size
5x magnification

0,25 mm
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User: V. Blanco, Instituto de Ciencia de Materiales de Barcelona (ICMAB), Barcelona, Spain

Our community: New materials characterization
Li-Batteries

Acquisition:
35 keV
6.5 um pixel size
10x magnification
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Schwarz P Structure
Area: 12 mm2

Our community: New materials characterization
Deformation by compression of 3D lattices

• Device communication
• Continuous acquisition
• Compression and acquisition 

synchronization
• Phantom detector: 9.5 µm 

effective pixel size

L. Doyle, Instituto Madrileño de Estudios Avanzados de Materiales, Madrid, Spain
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Compression of wood – operando experiments

Experimental setup: Integrated 
loading stage; wood sample

Our community: Natural wood characterization

Collection of 16 species of  natural wood

• Device communication: Lemu and Ethernet ports of the gonio stage
• Continuous acquisition
• Compression and acquisition synchronization: 

Rotation rate:
Acquisition speed: 34, 6 degrees/s (1 tomo per second)
Compression rate: 0,0016 mm/s
Exposure time: 0,25 ms

• Phantom detector: 9.5 um effective pixel size

Bingrui Chen, Laboratory of Wood Technology (UGentWoodlab) 13



It was possible to follow the oscillation of
the stone at 200 Hz with a special 

resolution of 0.65 µm

Inner ear movement of a fish under acoustic fields.

Our community: Life science/dynamic imaging

Cross section of the head of a codfish 
showing the brain and the location of the 
saccule. Figure copyright by Anthony D. 
Hawkins

User: M. Solé et al. UPC. 

Sample environment at 
the beamline

ω=3
ω=1

……

θ=0° θ=90° θ=180°



Dark field imaging with Grating Interferometry

Foreseeing nanostructure 
characterization with a millimeter field 

of view

DetectorG1 G2

Sample Stage

(Under commissioning)

G2 placed at a Talbot 
distance

G1

Detector

G2

Transmission (T) Differential Phase 
Contrast (DP)

Dark-Field 
(DF)

T = 1 −
𝒂𝟎,𝒔
𝒂𝟎,𝒇 Δφ = 𝝓𝒔(𝒊, 𝒋) − 𝝓𝒇(𝒊, 𝒋) DF =

𝒂𝟏,𝒔
𝒂𝟎,𝒔

𝒂𝟎,𝒇

𝒂𝟏,𝒇

𝑰𝒔 𝒊, 𝒋; 𝒙𝒈 = 𝒂𝟎,𝒔 + 𝒂𝟏,𝒔𝒄𝒐𝒔
𝟐𝝅

𝒑
+ 𝝓𝒔(𝒊, 𝒋)

𝑰𝒇 𝒊, 𝒋; 𝒙𝒈 = 𝒂𝟎,𝒇 + 𝒂𝟏,𝒇𝒄𝒐𝒔
𝟐𝝅

𝒑
+ 𝝓𝒇(𝒊, 𝒋)

(D) =
λeff𝐿

𝑃(𝐷)
Correlation length



Dark field imaging with Grating Interferometry

ᶓ 0 ᶓ 1 ᶓ 2 ᶓ 3 ᶓ 4 ᶓ 5 ᶓ 6

Dark-field retrieval of silica microparticles of (left) 0,84 um and (right) 1,54 um at different correlation lengths (ᶓ)

First results: Length sensitivity in the microscale

Silica microspheres with (left) 
0,84 um and (right) 1,54 um  

diameter size. 



In summary, for our users community: 
in-operando micro-CT:
• High-flux capabilities 
• Customized sample 

environments

Absorption and Phase 
propagation
• High contrast 
• Micrometer spatial 

resolution

Grating 
Interferometry:
• Sub-pixel structure 

with dark-field 
imaging

Mosaic tomography:
• Centimeter field of 

view in high 
resolution

Static – conventional 
micro-CT

Interactive GUI and automatized acquisition and reconstruction protocols 
with a modular workflow environment 

On the fly reconstruction

Reconstruction pipeline 
with alias.

Simultaneous three 
signals retrieval: 
Absorption, 
Differential Phase 
and Dark-field

Stitching Automatized continuous 
acquisition. Devices 
synchronization.
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Thank you!

Federico Cova
BL Scientist

Alessandra Patera
BL Responsable

Caori Organista
BL Scientist
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Reach out to us during the poster session



Next call deadline
September 7, 2026
faxtor@cells.es

Postdoc position open soon!
Info apatera@cells.es

Industrial applications
Anytime
industrialoffice@cells.es
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