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CESELIN, GIORGIA

Italian

Research fellowship “Study and simulation of structural, spectroscopic and energetic
properties of organic molecules interacting with solid substrates” at Scuola Normale
Superiore. The research activity is focused on the study of the adsorption of prebiotic molecules on
mineral surfaces adopting an integrated theoretical-experimental approach. The vibrational spectra
of adsorbed molecules are investigated experimentally by Diffuse Reflectance InfraRed Fourier
Transform Spectroscopy (DRIFTS) and the structural, energetic and vibrational properties of
adsorbed molecules are simulated by quantum chemical methods rooted into density functional
theory (DFT).

The research activity is also focused on testing the accuracy of the hybrid and the double hybrid
functionals coupled to different basis sets in the prediction of molecular structures, rotational- and
vibrational spectroscopic parameters using a benchmark set of molecules of atmospheric and/or
astrochemical relevance. In addition, the work is also devoted to enlarge the SMART database of
equilibrium molecular structures by including new semi-experimental structures. These are in turn
used to develop cost-effective approaches to improve density functional theory geometry outcomes
and then predict accurate equilibrium geometries of biochemical building blocks.

In addition, the research work concerns the prediction of vibrational properties of atmospheric
species (mostly trace gas pollutants) by using quantum chemical composite schemes and hybrid
coupled-cluster/DFT approaches. The computed observables can be used to assist the
interpretation of experimental or observational spectra.

Research fellowship "Spectroscopic and computational techniques for astrophysical,
atmospheric and radioastronomical research” at the Departement of Molecular Sciences and
Nanosystems of University Ca' Foscari Venezia. The research concerned the analysis of high
resolution infrared spectra recorded by means of a tunable diode laser spectrometer (TDL) installed
in the laboratory of Molecular Spectroscopy. On the recorded spectra, the line-shape analysis was
carried out for retrieving the line-by-line spectroscopic parameters of the radiating species perturbed
by different buffer gasses of atmospheric and astrophysical relevance. These parameters included
the transitions frequency of the ro-vibrational spectral lines, the pressure broadening parameters
and the integrated absorption coefficients.

October 2015
Master’s degree in Chemistry and Sustainable Technologies (110/110 summa cum laude).

"Study of the adsorption of glycolaldehyde on titanium dioxide by diffuse reflectance infrared Fourier
transform spectroscopy (DRIFTS) and ab initio calculations".

Universita Ca’ Foscari Venezia.
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Instrumentation for IR spectroscopy

Software for computational quantum
chemistry

Software for chemical visualization

Software

Awards

Other courses

July 2012
Bachelor’s degree in Chemistry (105/110).

Study of infrared spectra and vibrational analysis of 1,1-difluoethane (Freon 152a).

Universita Ca’ Foscari Venezia.

June 2006
Diploma of Chemical expert (84/100).

Istituto Tecnico Industriale Statale Enrico Fermi di Treviso.

[talian.

English.

Fourier Transform spectrometers, Tunable Diode Laser spectrometers, DRIFT equipment and
environmental chambers.

Gaussian, Crystal, Orca, CFOUR.

GaussView, Avogadro, GabEdit, Moldraw, XCrySDen, JMol.

Origin, Microsoft Office.

2018: Astrochem2@2018 award for the best poster at the Il Italian Workshop on Astrochemistry
Follonica (Grosseto) 13 — 16 Giugno 2018.

General training of workers in security and healthy in the place of work (July 2016).

Achievement of 24 credits in anthropo-psyco-pedagogical disciplines and in teaching methodologies
(March 2020).
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Publication list of Giorgia Ceselin

1) G. Ceselin, N. Tasinato, C. Puzzarini, A. Pietropolli Charmet, P. Stoppa ,S. Giorgianni, "CO,-, He- and H.- broadening coefficients
of SOz for v1 band- and ground state-transitions for astrophysical applications”, Journal of Quantitative Spectroscopy and Radiative
Transfer, 2017, 203, 367-376.

2) G. Ceselin, N. Tasinato, C. Puzzarini, A. Pietropolli Charmet, P. Stoppa ,S. Giorgianni, "Collision induced broadening of v1 band
and ground state spectral lines of sulfur dioxide perturbed by N2 and O2", Journal of Quantitative Spectroscopy and Radiative Transfer
2017, 198, 155-163.

3) N. Tasinato, G. Ceselin, P.Stoppa, A. Pietropolli Charmet, S. Giorgianni, "A bit of sugar on titanium dioxide: quantum chemical
insight on the adsorption of glycolaldheyde over TiO2", Journal of Physical Chemistry C, 2018, 122, 6041-6051.

4) N.Tasinato, G. Ceselin, A. Pietropolli Charmet, P. Stoppa, S. Giorgianni, “Line-by-line spectroscopic parameters of HCF-32 ro-
vibrational transitions within the atmospheric window around 8.2 um” Journal of Molecular Spectroscopy, 2018, 348, 57-63.

5) A. Gambi, A. Pietropolli Charmet, P. Stoppa, G. Ceselin, V. Barone, “Molecular synthons for accurate structural determinations:
The equilibrium geometry of 1-chloro-1fluoroethene”, Physical Chemistry Chemical Physics, 2019, 21(7), 3615-3625.

6) R. Boussessi, G. Ceselin, N. Tasinato, V. Barone, “DFT meets the segmented polarization consistent basis sets: Performances in
the computation of molecular structure, rotational and vibrational spectroscopic properties” Journal of Molecular Structure 2020, 1208,
127886.

7) G. Ceselin, V. Barone, N. Tasinato, “Accurate biomolecular structures by the nano-LEGO approach: pick the bricks and build your
geometry”, In preparation.

8) G. Ceselin, J. Bloino, V. Barone, N. Tasinato, “Quantum-chemical spectroscopic study of the gas phase glycolic acid”, In
preparation.

Congress Communication list of Giorgia Ceselin

1) N. Tasinato, G. Ceselin, G. Saran, P. Stoppa, A. Pietropolli Charmet, S. Giorgianni, "Integrated experimental and computational
vibrational spectroscopy of HFC-152a", TP33, The twenty-third International Conference on High Resolution Molecular Spectroscopy,
Bologna (ltaly), p. 212, 2014 (Poster).

2) N. Tasinato, G. Ceselin, G. Saran, P. Stoppa, A. Pietropolli Charmet, S. Giorgianni, "Vibrational analysis, absorption cross sections
and quantum chemical calculations of HFC-152a", @8, 24" Colloquium on High Resolution Molecular Spectroscopy, Dijon (France),
2015 (Poster).

3) N. Tasinato, G. Ceselin, P. Stoppa, A. Pietropolli Charmet, S. Giorgianni, "Unveiling the Adsorption Interaction of Glycolaldehyde
on TiOz - Anatase (1 0 1) by Quantum Chemical Calculations”, XXVI Congresso Nazionale della Societa Chimica ltaliana, Paestum
(Italy) 2017 (Poster).

4) G. Ceselin, N. Tasinato, C. Puzzarini, A. Pietropolli Charmet, P. Stoppa, S. Giorgianni, "Determination of SO2-H,, -He and -CO;
pressure broadening coefficients in the infrared and millimeter/sub-millimeter spectral regions”, The 25t Colloquium on High Resolution
Molecular Spectroscopy, Helsinki (Finland), 2017 (Poster).

5) G. Ceselin, N. Tasinato, C. Puzzarini, A. Pietropolli Charmet, P. Stoppa, S. Giorgianni, "N2-, O2- and air-pressure broadening
coefficients of SOz for v band and ground state transitions for atmospheric applications”, The 25t Colloquium on High Resolution
Molecular Spectroscopy, Helsinki (Finland), 2017 (Poster).

6) G. Ceselin, N. Tasinato, P. Stoppa, A. Pietropolli Charmet, S. Giorgianni, “Unveiling the adsorption of glycolaldehyde on TiO2-

Anatase (1 0 1) by quantum chemical calculations” Il Italian Workshop on Astrochemistry, Follonica (Italy), 2018 (Poster + Flash
communication).
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