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Interaction of radiation with matter

When the electromagnetic radiation interacts with matter and its energy is not in resonance with any energy level
difference, absorption does not take place but scattering processes can occur at second order in perturbation theory
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Optical spectroscopy techniques includes all the experimental
techniques which use the electromagnetic radiation as a probe




Vibrational spectroscopies: IR w
vs Raman
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Raman scattering

When the electromagnetic radiation interacts with matter and its energy is not in resonance with
any energy level difference, absorption does not take place but scattering processes can occur at
second order in perturbation theory
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Inelastic scattering experiments
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Raman scattering
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Raman effect

Raman bands arise from changes in the molecular polarizability during the vibrations
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Resonant Raman scattering W

Spontaneous Raman
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UV Resonant Raman scattering W
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Further advantages on the use W
of UVRR

« Absence of fluorescence background on the spectra

« Measurements in water and/or buffer solutions at
low solute concentrations

 Higher Raman cross section with respect to the
Raman scattering performed exploting visible near/IR
laser sources
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Exciting wavelength selectivity W

Laser: fixed wavelength sources

SR: tunable CW wavelength source — better selectivity
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Exciting wavelength selectivity

» Laser: fixed wavelength sources

 SR: tunable CW wavelength source — better selectivity

Spectral Scan of Aromatic Amino Acids
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UVRR set-up, IUVS at Elettra
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UVRR set-up, IUVS at Elettra
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UV micro Raman system

Ablation on
PMMA

SignalA=InLens StageatT= 0.0 U
Mao= 1309K X Stage atZ =40.203 mm

www.ceric-eric.eu/project/pages



https://www.acdlabs.com/resources/freeware/chemsketch/ W

O RCA / @@®W MAX-PLANCK-INSTITUT FUR

An ab initio, DFT and semiempirical SCF-MO package CGC CHEMISCHE ENERGIEKONVERSION

N

https://cec.mpg.de/orcadownload/
https://sites.google.com/site/orcainputlibrary/
https://orcaforum.kofo.mpg.de/app.php/portal

https://en.wikipedia.org/wiki/ORCA_(quantum_chemistry program)



https://www.acdlabs.com/resources/freeware/chemsketch/

AVOGADRO

https://avogadro.cc/

Avogadro Download Manual Discuss Thanks Contribute Teach

Avogadro is an advanced molecule editor and visualizer designed for cross-platform use in computational chemistry, molecular
modeling, bioinformatics, materials science, and related areas. It offers flexible high quality rendering and a powerful plugin
architecture.




CHEM sketch

https://www.acdlabs.com/resources/freeware/chemsketch/
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ACD/ChemSketch for Academic and Personal Use

Resources Chemistry Software ACD/ChemSketch Freeware

A Free Comprehensive Chemical Drawing Package

ACD/ChemSketch Freeware is a drawing package that allows you to draw chemical structures including organics, organometallics, polymers, and
Markush structures. It also includes features such as calculation of molecular properties (e.g., molecular weight, density, molar refractivity etc.), 2D
and 3D structure cleaning and viewing, functionality for naming structures (fewer than 50 atoms and 3 rings), and prediction of logP. The
freeware version of ChemSketch does not include all of the functionality of the commercial version — see a brief overview of the differences [
Visit ACD/ChemSketch to learn more about the commercial version.







