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Career

Graduated in Chemistry at the University of Milan with honors in 2000, | embarked on the PhD
course in Chemical Sciences (XVI cycle, 2000-2003). After the post-doc (2003-2007), in 2007 |
won a position as Researcher (RU) at the University of Milan and subsequently as Associate
Professor (2019) in the scientific-disciplinary sector CHIM/02.

Short Overview

| am a chemical crystallographer. My interests are in materials science, with particular focus on
molecular recognition and structure-property relationships. | develop predictive theories of the
solid state for organic molecular crystals, trying to understand crystal nucleation at the molecular
level. The aim is to discover the general laws that correlate the molecular physicochemical
properties to the actually observable crystalline structures. | am the main author of the MiCMo$S
software for the simulation of small organic molecules in the condensed phase using classical
Monte Carlo and Molecular Dynamics techniques. The program can be downloaded for free at:
https://sites.unimi.it/xtal_chem_group/index.php/research/5-micmos.

Concerning hard materials, | study the structure/property relationships of transition metal oxides
at various size scales with synchrotron light (X-ray powder diffraction, X-ray absorption
spectroscopy) and computational methods (periodic quantum simulations).

Detailed Overview

Since 2011, | lead the XtalChem Group @ Universita degli studi di Milano. My first expertise is in
highresolution single-crystal X-ray diffraction and real-space analysis of the charge density
distribution. Over the years, | also acquired skills on quantum mechanical simulations in the solid
state, X-ray powder diffraction and EXAFS spectroscopy. Now, we do research on solid-state and
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condensed-state cutting edge problems, such as structure-activity correlations in complex
materials (TiO2-based photocstalysts, methylammonium bromide lead perovskites and transition
metal perovskites) and aggregation phenomena in small organic molecules.

Until 2020, | coordinated the work of a graduate technician (Laura Loconte,
laura.loconte@unimi.it), who is a physicist expert in instrumentation for single-crystal X-ray
diffraction. | was the tutor of 6 PhD students (L. Sironi, cycle XXXIX, G. Bruno, cycle XXXIV, F.
Menescardi, cycle XXXIIl, G. Macetti, cycle XXXI; A. M. Orlando, cycle XXVIII; G. Saleh, cycle
XXVI), while | became the tutor of another one (S. Cenedese, cycle XXIV) only after prof. Destro’s
retirement. Fellowships of Macetti, Orlando and Saleh were entirely funded by the Centre of
Materials Crystallography (CMC) at Arhus in Denmark, to which | used to be associated (see
International Collaborations). In the period 2011-2024 | was also the tutor of 19 MSc students (M.
Vacchini, M. Brocca, L. Sironi, F. Marinoni, G. Finocchio, G. Tusha, M. Frigerio, A. Sala, D. Rosa,
P. Sacchi, A. Gionda, G. Buccella, G. Bruno, F. Beghi, G. Macetti, C. Tantardini, M. Sist, V.
Pugliese, A. M. Orlando), 14 BSc students (A. G. Valsecchi, A. Cambiaghi, F. Golini, L. Ginelli, M.
Vacchini, D. Mondonico, L. Tana, A. Pisati, L. Invernizzi, L. Chiesa, F. Marinoni, P. Zaglio, M.
Frigerio e M. Draghetti), and co-tutor of several MSc and BSc students.

My group exploits collaborations with various scientists in both Italy and Europe, testified by co-
authorships in recent published works. Of particular relevance are collaborations with permanent
staff at the INFN (Dr. Marianna Testa), La Sapienza (prof. Eugenio Delr Re), Institute of Molecular
Science and Technology (ISTM) of the Italian CNR (Carlo Gatti, Aminoff laureate - retired - and
Dr. Raffaella Soave), with the molecular biologist Dr. Lucia Silvestrini at University of Natural
Resources and Life Sciences (now working at Universita vita-salute San Raffaele, Milan) and with
various beamline scientists worldwide (among others, Dr. Robert G. Acres, currently at the
Australian Synchrotron in Notting Hill, and Dr. Kevin Prince, at ELETTRA (Trieste, Italy)). | also
collaborate with various groups at the Department of Chemistry and at the Department of
Pharmaceutical Sciences at Universita degli Studi di Milano, to which | provide assistance in
determining the chemical structure of novel synthesis products by single crystal X-ray diffraction
methods.

Among my reserch interests, the study of nucleation has great relevance. The final goal is to gain
isights on the molecular mechanism(s) underlying self-recognition in organic molecular crystals
and to develop a predictive theory of crystallization - a sort of Holy Grail of crystallography. To
reach this goal, | employ experimental methods to study aggregation in solution (XAS techniques)
and to investigate the crystal structure (single-crystal X-ray diffraction), and computational
techniques, including data-mining on large databases. | am the main author of the Milano
Chemistry Molecular Simulation (MiCMoS) software, intended to perform Monte Carlo and
Molecular Dynamics simulations of small organic molecules in condensed phases, including
liquids, solutions and crystalline or amorphous solids. The software is freely available from the
web page of my group (https://sites.unimi.it/xtal_chem_group/index.php/research/5-micmos)
and was downloaded and employed by more than 60 groups worldwide by now.

Funding

I won a total of 20 national and international competitive grants to obtain machine time at
synchrotron / neutron light sources and high performance computational resources (CINECA calls:
4 I1SCRA-C, 3 LISA). All the proposed projects were evaluated by anonymous experts according to
the practices of peer review.

I am currently the coordinator of a local unit of the PRIN2022 project “Harnessing ferroelectric
topological defects for photonics (FERROKNOTS)” led by prof. Eugenio del Re (La Sapienza). My
funding amounts to 58647,00 €.

I won 1 local SEED "Seal of Excellence” grant (2021-2022) of 30000 € (project: GO-LIFE).

In 2018 | won a grant from the MIUR's Annual Financing Fund for Basic Research Activities (FFABR)
for the competitive selection of the quality of scientific publications (3000 €).

| was entitled of 2 local grants under the "University Development Plan” of the University of Milan
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for the enhancement of scientific excellence: 2014-2015: UNIAGI 17777, 6800 €; 2016-2017:
NOVAQ, 9250 €.

In 2009, | participated in a PUR 2008 financed project (2009-ATE-0119, funding: 12000 €), whose
PI was prof. Riccardo Destro.

PARTICIPATION AS A STAFF MEMBER IN EU-FUNDED PROJECTS | participated as a scientific staff
member to the ERC consolidator project SEMICOMPLEX (PI: prof. Michele Ceotto, see
https://cordis.europa.eu/project/id/647107), financed by the European Union. | was entrusted
as an expert in solid state chemistry and crystallography to investigate surfaces and solid-solid
interfaces from a computational point of view.

Technology Transfer

Patent holder (13%, number 102023000012477) for a high-energy particle sensor based on
methylammonium halogenide perovskite single crystals. The patent is now being evaluated for
approvation.

Awards
As a student, 100% exemption of university fees for curricular merits.
Recipient of a PhD scholarship to the school in Chemistry (2000-2003).

Winner of a two-year research grant, then renewed once, at the Department of Physical
Chemistry and Electrochemistry of the University of Milan (2003-2007).

National Award of the Italian Crystallography Association (AIC) for the best crystallographic
thesis: awarded in 2015 to an experimental thesis entitled "Experimental and Theoretical Study
of the Mechanism of Action of the Antimalarial Drug Chloroquine” presented by my master
student John Macetti. This thesis work has produced two scientific publications (DOI:
10.1088/0031-8949/91/2/023001; DOI: 10.1021/acs.cgd.6b01069).

National Award of the Italian Crystallography Association (AIC) for the best crystallographic
thesis: awarded in 2018 to an experimental thesis entitled "Correlations among solubility and
crystal structure: a crystallographic and spectroscopic study of the antimalarial drug
piperaquine” presented by my master student Pietro Sacchi. This thesis work has produced a
scientific publication (DOI: 10.1021/acs.cgd.8b01794).

National Award of the Italian Crystallography Association (AIC) for the best crystallographic
master thesis: awarded in 2022 to an experimental thesis entitled "Combined Experimental and
Computational Studies on Molecular Recognition among D-Glucose Molecules” presented by my
master student Luca Sironi. This thesis work has produced a scientific publication (DOI:
10.1021/acs.cgd.2c00846).

| obtained the National Scientific Habilitation for the functions of second level Professor
(Professore Associato) for the Scientific-Disciplinary Sectors 03/A2 (MODELS AND
METHODOLOGIES FOR CHEMICAL SCIENCES, from 10/04/2017 to 10/04/2028) and 03/B1
(FOUNDATIONS OF CHEMICAL SCIENCES AND INORGANIC SYSTEMS, from 12/04/2017 to
12/04/2028). | also obtained the National Scientific Habilitation for the functions of full Professor
(Professore Ordinario) for the SSD 03/A2 (from 05/06/2023 to 05/06/2034) and for the SSD
03/B1 (from 06/12/2023 to 06/12/2034).

National Collaborations

From 01/01/2021 to 31/12/2023 | have a partnerhip with the Istituto Nazionale di Fisica
Nucleare - Laboratori Nazionali di Frascati (INFN-LNF) within an INFN- funded grant for the
development for advanced perovskite sensors for high-energy applications. In particular, | deal
with the experimental investigation by means of X-ray diffraction techinques of
methyhalamonium bromide lead perovskites to study the structure of the material at different



length scales. The idea is to correlate the structural information with voltage-current responses
measured at Frascati, to gain insights into solid-state transport phenomena and increase the
amplification performance of the device.

Since July, 22 2017 and until July, 22 2019, | had a partnership with the Institute of Molecular
Sciences and Technologies (Istituto di Scienze e Tecnologie Molecolari, ISTM) of the Italian CNR.
Project DCM.AD002.122 / CMC CENTER OF MATERIALS CRYSTALLOGRAPHY Title: Experimental and
theoretical study of bulk correlated materials with potential chemical and tecnological interest.
The project was devoted to correlated materials. | studed ferroelectric relaxors with perovskite
structure exhibiting exceptional optical properties, such as index of refraction >30, which can
be used to produce innovative optical devices with no chromatic aberration. Moreover, | also
performed solid-state computational studies of non-linear optical (NLO) metal-organic
frameworks based on beta-D fructopyranose and alkaline earth halides.

In 2011-2014 | had a partnership with the Institute of Molecular Sciences and Technologies
(Istituto di Scienze e Tecnologie Molecolari, ISTM) of the Italian CNR. | was involved in a project
of the Department of Chemical Sciences and Materials Technologies with the following specs:
Project PM.PO7 (Predictive functional modelling of nanostructured systems of biological and
nanotechnological interest; Modelling predittivo delle funzionalita in sistemi nanostrutturati di
interesse biologico e tecnologico); Commission PM.07.002 (Computational and structural chemical
nanoengineering; Nanoingegneria chimica computazionale e strutturale); Module PM.07.002.001
(Experimental and theoretical chemical nanoengineering: analysis of the electron density
distributions through innovative computational methods and high-resolution X-ray diffraction
techniques; Nanoingegneria chimica sperimentale e teorica: analisi di distribuzioni di densita
elettronica con metodi computazionali innovativi e tecniche di diffrazione di raggi X ad alta
risoluzione). The CNR permanent staff member responsible for this research line is Dr. Raffaella
Soave (raffaella.soave@scitec.cnr.it). My contributions dealt with theoretical and experimental
studies of the crystallographic structure and chemical bonding of small/medium-size molecules of
biological and pharmacological interest. | am also studying problems related to solid-state
polymorphism of bioactive compounds, in the context of the wider crystal structure prediction
(CSP) problem.

International Collaborations

From 2010 to 2019, | was a senior staff member of the Center for Materials Crystallography (CMC)
led by Prof. Bo Brummerstedt Iversen at Arhus, Denmark. | contributed to develop charge density-
based methods for studying chemical bonding, non-covalent interactions, electronic structure and
transmission of spin information in solids. | also applied statistical and computational tools to large
crystallographic databases to disentangle which factors are primarily involved in the most crucial
steps of the crystallization process, such as the choice between homomolecular and
heteromolecular recognition, the relative importance of weak hydrogen bonds and the likelihood
of spontaneous resolution. The final goal was to provide crystal chemists with a comprehensive
view of the structural and energetic landscape of recurring motifs in crystal structures, out of
which one might derive hints on the choice of promising compounds to guide the synthetic
approach toward organic materials with the desired properties.

CMC has provided full funding for the following five PhD students which attended, or are now
attending, the Doctorate School in Chemistry at the Universita degli Studi di Milano. They all
worked under my direct supervision as Tutor.

Giovanna Bruno (XXXIV cycle, 2018-2021)
Francesca Menescardi (XXXIII cycle, 2017-2020)
Giovanni Macetti (XXXI cycle, 2015-2018)
Ahmed M. Orlando (XVIII cycle, 2012-2015)
Gabriele Saleh (XXVI cycle, 2010-2013)



Scientific associations

From 2019 (until 12/31/2023) | am associated with the National Institute of Nuclear Physics -
Frascati National Laboratories in the context of a research project for innovative perovskite-
based sensors.

| have been associated with the Center for Materials Crystallography (CMC) in Arhus (DK) led
by prof. Bo Brummerstedt Iversen from 2010 to 2019. The CMC was an international research
center funded by the Danish National Research Foundation, the Danish equivalent of the Italian
CNR. Together with Drs. Carlo Gatti, Fausto Cargnoni and Davide Ceresoli of the CNR-ISTM, |
participated in the Italian workgroup of the Centre. The CMC has fully funded 5 PhD scholarships
under my responsibility at the PhD School of Chemistry of the University of Milan.

In 2011-2014 and 2017-2019 | was associated with the Institute of Molecular Sciences and
Technologies (ISTM) of the National Research Council (CNR) in the framework of solid state
research projects of the Department of Chemical Sciences and Materials Technologies.

Since 2007 | have been a member of the Italian Crystallography Association, a non-profit
organization that aims to promote crystallography in Italy in all its educational and scientific
aspects.

Editorial board membership

Since 2021, | have been a member of the Editorial Board of Structural Chemistry (Springer,
Impact Factor = 1.795, https://www.springer.com/journal/11224/editors).

| was Guest Editor for 2 special issues of the open access journal Crystals (MDPI, Impact Factor
= 2.589) dedicated to crystallization methods in gel or gel-like systems
(https://www.mdpi.com/journal/crystals/special_issues/Crystal_Growth_Gels) and electron
density (https://www.mdpi.com/journal/crystals/special_issues/charge_density).

Menagement activities

2018-2020: Member of the Teaching Board of the Teaching Coordination Council of the Chemistry
Degrees at Universita degli Studi di Milano.

2012-2017: Member of the Instrumentation and Technical Gas Commission of the Department
of Chemistry.

2017-2023: Chair of the Instrumentation and Technical Gas Commission of the Department of
Chemistry.

2019-2023: Member of the steering board of the Analysis Laboratory of the Department of
Chemistry.

2023-present: Member of the Scientific Committee of the COSPECT Unitech technological
platform at Universita degli Studi di Milano.

Competitions and Evaluation Commissions

In 2024 | participated as designed member in an internal evaluation procedure for the career
advancement to Associate Professor of a tenure track researcher (RTD-B) at the Chemistry
Department at Universita degli Studi di Milano.

In 2022 | participated as a designed member in a comparative evaluation procedure for the
appointment of a type A fixed-term researcher (RTD-A) at the Chemistry Department at
Universita degli Studi di Milano.

In 2022 | participated in a European tender commission for the supply of a single crystal X-ray
diffractometer framed in the Unitech COSPECT platform (Procedure SGa 22_446 - G00378; tender
specification: 500 k€).
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In 2021 | was a member of the evaluation commission for the awarding of the prize to the
crystallographic thesis doctoral dissertation bestowed by the Italian crystallography association
(AIC). I evaluated all the presented 7 PhD thesis works.

As a member of the teaching board of the PhD school in Chemistry, | participate to the evaluation
procedure of the PhD students. | am also the referee of various PhD dissertations and | serve as
a member in the Evaluation Committee of final PhD defenses.

Review and evaluation activities

| am reviewer of numerous international journals, including: CrystEngComm, Crystal Growth
Des., Acta Crystallographica, Physical Chemistry Chemical Physics, Scientific Reports, Chemistry
- A European Journal, Dalton Transaction, Solar Energy Materials and Solar Cells, Nanomaterials,
RSC Advances, Advanced materials.

| evaluated 1 research project for the National Science Foundation (USA), 2 projects for the
Austrian Science Fund (AT) ("stand alone” and "Lise Meitner” programs), 1 beamtime application
for the Stanford synchrotron (SLAC, USA) and 1 project for the Italian Ministry of University and
Research (“FISR” programme).

Appointment as an expert referee for the (VQR - valutazione della qualita della ricerca). | am
currently serving as a referee on behalf of the Italian University Ministry to evaluate papers
according to the research quality assessment procedure.

Congress Organization

- ICG2017 - Italian Crystal Growth Conference, Milano (ltaly), 20-21/11/2017 (Co-chair)
(http://sites.unimi.it/1CG2017/)

- SAGAMORE XVIII Conference on Charge, Spin and Momentum Densities, S. Margherita di Pula
(CA), Italy, 7-12/06/2015 (Organizing Commettee) (http://www.sagamorexviii.org/)

- ECDM-5 European Charge Density Meeting, Gravedona (CO), Italy, 6-11/06/2008 (Organizing
Committee) (http://ecdmb5.istm.cnr.it/)

Invited publications

o Invited contribution for a book Chapter in the Elsevier book series Reference Module in
Chemistry, Molecular Science and Chemical Engineering, 2023 (DOI; 10.1016/B978-0-12-
821978-2.00107-0)

o Invited contribution for CrystEngComm, 2022 (DOI: 10.1039/D2CE00957A)
o New Talent themed issue for CrystEngComm, 2018 (DOI: 10.1039/C8CE00674A)

o Margaret C. (Peggy) Etter Virtual Memorial Issue per Crystal Growth & Design, 2016 (DOI:
10.1021/acs.cgd.5b00442).

o Focus issue on Charge, Spin and Momentum Densities: SAGAMORE XVIII per Physica
Scripta, 2016 (DOI: 10.1088/0031-8949/91/2/023001)

Teaching and Student Service
PhD-level Courses:

| have been a member of the Academic Board of the PhD School in Chemistry from 2008-2009 and
from 2013-present.

Organization of PhD Courses:

- 2013 Taking a glance on ultrasmall and ultrafast worlds: time-resolved and free electron laser
probes for chemical applications
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- 2017 Discovering molecular recognition and self-assembling through the lenses of non-covalent
interactions;

- 2019 Making experiment and theory talking together: A multidisciplinary approach for materials
science

Master-Level degree Courses

2007-present: Responsible of the optional course on "Crystal Chemistry” (6 ECTS) for the Master's
Degree in Chemical Sciences of the Universita degli Studi di Milano.

2012-2023: Teacher of the optional course on “Chemical Physical Methods for the study of the
Structure of molecular and nanostructured systems” (3 ECTS) for the Master's Degree in
Chemical Sciences of the Universita degli Studi di Milano.

2007-2020: Responsible for the fundamental course on “Rational Design and structural
characterization of bioactive molecules” (note: over the years, this course has changed its
name several times) for the Master's Degree in Molecular Biotechnologies and Bioinformatics
dell’Universita degli Studi di Milano (3 ECTS)

Bachelor-Level degree Courses:

2023-present: Responsible for the fundamental course on “Physical Chemistry 1 / Laboratory of
Physical Chemistry 1” (12 ECTS) for the Bachelor’s Degree in Chemical Sciences of the Universita
degli Studi di Milano. My commitment is related to the 6 credits of frontal lessons.

2023-present: Responsible of the optional course on “Physical Chemistry of Materials” (3 ECTS)
for the Bachelor’s Degree in Chemical Sciences of the Universita degli Studi di Milano.

2021-2022, Responsible of the fundamental course on “Physical Chemistry Laboratory, Course
A” (6 ECTS) for the Bachelor’s Degree in Chemical Sciences of the Universita degli Studi di Milano.

Since 2007, | have been carrying out student assistance activities (co-teaching) in practical
laboratories of the Three-year Degree in Chemistry (Physical Chemistry Laboratory | and Physical
Chemistry Laboratory II).

Evaluation Activities:

- 2015-2019: member of the Commission for Access to the Master's Degree in Chemical
Sciences

- 2020-today: member of the Commission for Access to the Master's Degree in Industrial
Chemistry

Third Mission and Orientation Activities

(1) 2011-2013. On behalf of the Orientation Commission, as part of the initiatives of the “Progetto
Lauree Scientifiche”, | organized and coordinated the "Energy Laboratory”. This workshop, always
held in the month of February (1 week), aims to illustrate different chemical and electrochemical
strategies for energy conversion solar into electricity. More than 10 secondary schools were
involved for a total of almost 400 students.

(2) 2011-2014. Also within the “Progetto Lauree Scientifiche”, | contributed to coordinate the
physical chemistry experiences of the interdisciplinary Summer School "Marinella Ferrari®, held
in the second week of June, for students of high school.

(3) 13-14 March 2012: Setting up of a stand with practical demonstrations on energy conversion
at the Civic Aquarium of Milan, on the occasion of the initiative "interactive chemistry
laboratories” organized as part of "L'Avventura della Scienza”.

(4) February-May 2014: Coordination of the "Cristalli" activity in the field of the "Science Under
18" initiative aimed at high school students. About 60 students were involved, who attended
introductory seminars at the Department of Chemistry, obtained crystals of ammonium phosphate
through educational kits, and presented the results of their experiments in a stand in the honour
courtyard at Universita degli Studi di Milano.



(5) 2014. Preparation and curation of the exhibition “Cristalli! in Unimi”, organized as part of
the initiatives of the Italian Crystallography Association in the context of celebrations for the
International Year of Crystallography.

(6) November 28, 2014. Seminar "Signals from the invisible: a brief history of diffraction”,
presented at the Civic Museum of Natural History in Milan col patronage of the Lombard
Mineralogical Group - Italian Association of Mineralogy, as part of the initiatives for the
International Year of Crystallography.

(7) February 27, 2015: Seminar "Brief introduction to crystallography” as part of “Progetto Lauree
Scientifiche”

(8) May 19, 2017. Seminar "Signals from the invisible: a brief history of diffraction”, presented
at the Levi Auditorium in Milan as part of the PLS event "Waves, Minerals and Crystals: History
and Applications” during the award ceremony of the 2nd Crystal Growth National Competition
organized by the Italian Crystallography Association.

(9) November 22, 2019. Seminar "Mendeleev: a map of everything", presented in Citta Studi for
the event 150 years of the Periodic Table of the Elements, organized under the patronage of the
Department of Earth Sciences and Department of Chemistry (Universita degli Studi di Milano),
with the Department of Materials Sciences at the Universita degli Studi di Milano-Bicocca.

Milano, 24/04/2024
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