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Something about me…

• Bachelor in Physics @Universidad Autonoma del Estado de Morelos
• Summer Internship @ Fermi National Laboratory

• Master’s in Modelling and Simulation of Complex Realities @ ICTP
• TRIL Programme with SISSA and Elettra Sincrotrone Trieste
• PhD in Neuroscience @SISSA
• Postdoc SISSI-Bio beamline @Elettra
• Postdoc TWINMIC beamline @Elettra
• Postdoc @Monash University in Australia
• Postdoc SISSI-Bio @Elettra
• Next: Marie Curie Fellowship
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Synchrotrons I have been

• Elettra
• CLS (Canadian Light Source): Mid-IR
• ESRF (European Synchrotron Radiation Facility): ID-21 

with Hiram Castillo
• Diamond Light Source: Scanning X-ray Microscopy 

Beamline I08 – SXM with Burkhard Kaulich.
• ANSTO (Australian Nuclear Science and Technology): 

Infrared microspectroscopy with  Mark Tobin and Pimm 
Vongsvivut
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ICTP Diploma Programme
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ICTP Master’s Programme
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For students: ICTP PhD Fellowships in Trieste
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TRIL (Training and Researche in Italian 
Laboratories) Programme
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For students: Hercules School

• https://hercules-school.eu/
• Applications open September 4th. 
• Some grants can be requested for emerging countries.
• 5 weeks course. 
• It includes lectures, practicals, tutorials, and visits of Large Facilities: ALBA in 

Barcelona, KIT in Karlsruhe, DESY and European XFEL in Hamburg, Elettra and 
FERMI in Trieste, ESRF and ILL in Grenoble, SOLEIL in Paris-Saclay, and PSI in 
Villigen.
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X-ray Fluorescence
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What’s Infrared?

Vibrational Energy of organic molecules
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IR active are only the vibrational modes that produce a net change of 
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What is IR spectroscopy used for?

Microwaves THz FIR                MIR             NIR UV

Low-frequency molecular vibrations

Intramolecular vibrations

Intermolecular motions

Rotation modes (gas molecules)

Overtones and combination 
bands

Crystalline phonons
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Exploitation of Infrared Synchrotron Radiation advantages

• Higher S/N
• Faster data collection

Flux Adavantage in 
FIR and THz

• Complete data collection
Broadband nature

• Higher S/N ratio
• Faster data collection

Brightness
advantage

• BM Linear polarization
• ER radial polarizationPolarization

• Time structure provided by electron 
bunching (in the ps regime)Time structure

FIR and THz spectroscopy

Spectroscopy, Microscopy, 
Nanoscopy

Microscopy and Nanoscopy

Spectroscopy and Microscopy

Advantage Application

Time-resolved spectroscopy
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~ 20 μm
~ 30 μm
~ 50 μm

Min Max

Diffraction Limited FTIR Microscopy is practically achievable only with IRSR

Conventional 
Source IRSR

SISSI-Bio: far field spectromicroscopy

E=2.0 GeV
I=330 mA
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Polyvinylfluoridene (PVDF) aerogels

Torres-Rodriguez J, et.al Gels 2022, 8, 727

β γ
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Development and improvement of new technologies
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Synergy with other techniques

• Using FTIR 
microspectroscopy as a 
probe to evaluate the X-
ray radiation damage due 
to sampling using LEXRF.  

 Combining X-ray 
microtomography, 
Raman spectroscopy, 
and ATR-FTIR. 
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Suggestions for a successful beamtime

• Before the proposal:
• Talk to the scientist of the beamline to know the potential of the technique for your 

purposes.

• For proposal:
• Talk to the scientist of the beamline
• Plan the experiment very carefully and in advance (Time is limited)
• To have clear objectives

• For the experiment:
• Be open to learning how to use the instruments
• actively participating in the beamtime

• After the experiment:
• Be proactive in the analysis, beamline staff has limited time.
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New requirements for many projects:
Open Science
• Open access articles
• FAIR (Findable Accessible Interoperable Reusable) Data 
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How to apply?

https://www.ceric-eric.eu/

Deadlines twice per year
April and October

https://www.nffa.eu/

https://www.trieste.nffa.eu/

https://www.elettra.eu/

Deadlines twice per year
March and September
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https://www.iaea.org/events/evt2205740



Thank you for your attention!
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