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Synchrotron based infrared microspectroscopy: Introduction

Reich, G. (2016). Mid and Near Infrared Spectroscopy. https://doi.org/10.1007/978-1-4939-4029-5_3
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Synchrotron based infrared microspectroscopy: Introduction

The IR spectroscopic process

A criterion for IR absorption is a net change in dipole moment in a molecule as it vibrates or rotates.

As a molecule vibrates, there is a fluctuation in its dipole moment (which is determined by the magnitude 
of the charge difference and the distance between the two centers of charge), this causes a field that 
interacts with the electric field associated with radiation. 

R. Osibanjo, R. Curtis and Z. Lai (2022). Infrared Spectroscopy. Chem.libretexts.org
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Synchrotron based infrared microspectroscopy: Introduction

IR vibrational modes
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Synchrotron based infrared microspectroscopy: Introduction

*42 spectra: Average
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Synchrotron based infrared microspectroscopy: Introduction
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Synchrotron based infrared microspectroscopy: Why synchrotron?

Courtesy of Dr. Ibraheem Yousef (Beamline responsible of MIRAS beamline at ALBA)

The synchrotron source achieves this

performance by delivering up to 103 times

more IR light onto a 3 µm spot than a

conventional IR Globar source (black body

radiation).
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Synchrotron based infrared microspectroscopy: Examples

1. S, N-doped carbon dots-based cisplatin delivery system in adenocarcinoma cells: 
Spectroscopical and computational approach

T. Ducic, et al. Journal of Colloid and Interface Science 623 (2022) 226-237. doi.org/10.1016/j.jcis2022.05.005
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Synchrotron based infrared microspectroscopy: Examples

2. Lipid Status of A2780 Ovarian Cancer Cells after Treatment with Ruthenium Complex 
Modified with Carbon Dot Nanocarriers: A Multimodal SR-FTIR Spectroscopy and
MALDI TOF Mass Spectrometry Study

M. D. Nesic, et al. Cancers 2022, 14, 1182. doi.org/10.3390/cancers14051182
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Synchrotron based infrared microspectroscopy: Examples

3. UV Effect on Human Anterior Lens Capsule Macro-Molecular Composition Studied by 
Synchrotron-Based FTIR Micro-Spectroscopy

X. Lumi, et al. Int. J. Mol. Sci. 2021, 22, 5249. doi.org/10.3390/ijms22105249
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Synchrotron based infrared microspectroscopy: Examples

4. Linear unmixing protocol for hyperspectral image fusion analysis applied to a case 
study of vegetal tissues

A. Gomez-Sanchez, et al. Scientific Reports (2021) 11:18665. doi.org/10.1038/s41598-021-98000-0
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Synchrotron based infrared microspectroscopy: Examples

5. Calcium oxalate kidney stones, where is the organic matter?: A synchrotron based 
infrared microspectroscopy study

I. H.Valido, et al. J. Biophotonics. 2020;e202000303. doi.org/10.1002/jbio.202000303
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Synchrotron based infrared microspectroscopy: Examples

6. Tooth whitening, oxidation or reduction? Study of physicochemical alterations in 
bovine enamel using Synchrotron based Micro-FTIR

C. Babot-Marquillas, et al. Dental Materials 38 (2022) 670-679. doi.org/10.1016/j.dental.2022.02.006
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Synchrotron based infrared microspectroscopy: Examples

7. Boron-Based Functional Additives Enable Solid Electrolyte Interphase Engineering in 
Calcium Metal Battery

C. Bodin et al. Batteries& Supercaps2022,e202200433(1 of 13). doi.org/10.1002/batt.202200433



23

Synchrotron based infrared microspectroscopy: Examples

8. Pressure-Driven Symmetry-Preserving Phase Transitions in Co(IO3)2

A. Liang, et al. J. Phys. Chem. C 2021, 125, 31, 17448–17461. doi.org/10.1021/acs.jpcc.1c04659
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Synchrotron based infrared microspectroscopy: Wrap-up

Why use SR-µFTIR?

Advantages

➢ Simple

➢ Quick

➢ Non-destructive

➢ Sensitive

➢ Coupling with other techniques

➢ Flexible: solids, liquids, powders, thin films…

Applications

➢ Astrophysics

➢ Biology

➢ Plant biology

➢ Chemistry

➢ Geology

➢ Heritage Science

➢ Pharmaceutics

➢ Physics

➢ Polymers

➢ Surface sciences

➢ Environmental science
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شكرا
Merci!

Thank you!

¡Gracias!
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