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Techniques

Beamline technique(s): Resonant Soft X-ray Scattering (RSoXS) & Scanning 

Transmission X-ray Microscopy (STXM) + ptychography

Two endstations:

RSoXSSTXM + 
ptychography
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Techniques: Transmission X-ray Microscopy (STXM) 

Organic electronics:

NEXAFS

6 mm x 6 mm

A. Rodríguez-Rodríguez, et al. Polymer 77 (2015) 70-78



ALBA II Long Beamlines Workshop, 15th November 2022 maricruz@iem.cfmac.csic.es

Techniques: Transmission X-ray Microscopy (STXM) + ptychography

D.A. Shapiro et al. Science Advances 6 (2020) eabc4904.

Spatial resolution

Conventional STXM: around 25 nm. 

Limitations: the spot size on the sample      the quality of the X-ray focusing lenses.

STXM + ptychography: 6 to10 nm.

Spectromicroscopy of a LixFePO4 microplatelet (battery cathode material)

Cryogenic microscopy of a frozen hydrated yeast cell.

Average optical density Chemical composition map

1 mm1 mm
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Techniques: Resonant Soft X-ray Scattering (RSoXS) 

P3HT

PC71BM

Scattering contrast
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q = 0.39 nm-1

d = 16 nm

A. Rodríguez-Rodríguez, M.C. García-Gutiérrez, et al. Physical Review Materials 2 (2018) 066003.



ALBA II Long Beamlines Workshop, 15th November 2022 maricruz@iem.cfmac.csic.es

Science case

Which scientific or community need will be addressed:
Soft matter in general, including: Organic electronics, liquid crystals, polyelectrolyte solutions and gels, 

membranes and porous materials, self direct assembly, polymers, nanocomposites, interfacial 

structures, low Z catalysis, biology, etc. In summary this beamline will provide solutions for the ALBA 

priority areas: energy, health and sustainable information technology.



ALBA II Long Beamlines Workshop, 15th November 2022 maricruz@iem.cfmac.csic.es

Science case
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Science case
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Beam properties

Beamline type: Long; ID (elliptically polarized undulator)

Energy range : Soft   (0.1-2 KeV)

Beam size and specific conditions: 250 mm for RSoXS and  0.02 mm for 

STXM. Polarized beam. Coherent beam for ptychography.

Expected benefit from ALBA II:
• Increase of total flux will be useful for decreasing exposure times and increasing speed 

for operando experiments.

• Decrease of beam size will improve resolution in the real space.

• Increase of beam coherence will enable ptychography as a high resolution extension of 

conventional STXM imaging.
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User community 

Potential or existing user community (communities or also institutes):
• Soft and Polymeric Matter Group (SOFTMATPOL) Instituto de Estructura de la Materia (IEM-CSIC)

• Lasers, nanostructures and materials processing (LANAMAP) Instituto de Química Física Rocasolano (IQFR-CSIC)

• Nanostructured Functional Surfaces Group, IMDEA Nanociencia

• Chemistry of low dimensional Materials Group, IMDEA Nanociencia

• Organic Photophysics and Photonics Group, IMDEA Nanociencia

• Biomolecular Nanotechnology Group, CICbioMAGUNE

• NEMS and Nanofabrication Group, Instituto de Microelectrónica de Barcelona (IMB-CNM-CSIC)

• Multifunctional Nanocomposites Group, IMDEA Materiales

• Nanostructured Polymers and Gels Group, Instituto de Ciencia y Tecnología de Polímeros (ICTP-CSIC)

• Macromolecular Engineering Group (ICTP-CSIC)

• Functional Nanoscale Devices for Energy. Instituto de Nanotecnología de Madrid (INM-CNM-CSIC)

• Nanostructured Materials for Optoelectronics and Energy Harvesting Group (ICMAB-CSIC)

• Laboratory of Colloidal and Supramolecular Chemistry. Departamento de Química Física I, UCM

• Innovative Polymers Group, POLYMAT UPV/EHU

• Nanomidas Group, Universidad de Zaragoza

• Liquid Crystals and Polymers Group. Universidad de Zaragoza

• Martin Fabiani’s Group, Loughborough University (UK)

• Laboratory for X-ray Nanoscience and Technologies (LXN), PSI

• Nano4energy

International competition:
• There are only two RSoXS facilities devoted to soft matter investigation worldwide, both of them in the States: one at 

ALS and a new one at NSLS-II.

• Several STXM beamlines are available around the world included Europe, but few in the Soft range with ptychography.


