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EDUCATION

FEBRUARY 2012 Ph.D. in Physics, University of Perugia Perugia, Italy
ADVISOR: Prof. Daniele Fioretto
THESIS TITLE: Water at the interface with molecules of biological
interest: from sugars to proteins.

JAN-AUuG 2010 Visiting Student, Colorado State University Colorado, USA
ADVISOR: Prof. Branka Ladanyi

SEPTEMBER 2008 M.S. in Physics, University of Perugia Perugia, Italy
ADVISOR: Prof. Daniele Fioretto
THESIS TITLE: Hydration water dynamics in water/lysozyme
solutions by inelastic light scattering.

FEBRUARY 2006 B.S. in Physics, University of Perugia Perugia, Italy
ADVISOR: Prof. Daniele Fioretto
THESIS TITLE: Study of the Rytov dip in liquid quinoline by
depolarized light scattering.

RESEARCH EXPERIENCE

Postdoctoral Research

Department of Chemistry, University of Utah

PrROJECT I: Mechanism of heterogeneous nucleation

DESCRIPTION: I developed a coarse grained model for water-carbon systems which allowed
for the first molecular dynamics simulation study of heterogeneous nucleation of ice. We
showed that ordering of liquid water at the interface with soot in the atmosphere is re-
sponsible for lowering the entropy of the liquid and thus the nucleation barrier. For both
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rigid and soft organic surfaces our results demonstrated that nucleation proceeds through
a single step mechanism, as assumed by classical nucleation theory.

ProJecT II: Role of stacking disorder in ice nucleation

DEscrIPTION: I used advanced sampling techniques and free energy calculations to in-
vestigate the role of stacking disorder in the pathway to homogeneous ice nucleation. We
showed that nucleation through stacking disordered ice is faster than through hexagonal ice,
which is the stable polymorph of bulk ice. The results published in Nature have significant
implications in clouds modelling.

ProJect III: Engineering of materials for technological application
DESCRIPTION: I led and contributed to a variety of projects ranging from the mechanism
of nucleation of mesophases from isotropic mixtures of nanoparticles, to the mechanism of
molecular recognition of ice by synthetic molecules and their role in ice recrystallization
inhibition, to the study of transport and water diffusion in fuel cell membranes.

Graduate Research

Dept. of Physics, University of Perugia - Dept. of Chemistry, Colorado State University
PRrROJECT: Structure and dynamics of water at the interface with biologically
relevant molecules

DEscrIPTION: With the combined use of broadband depolarized light scattering and classi-
cal molecular dynamics simulations, I was able to unravel for the first time the contribution
to the spectrum arising from hydration water in biologically relevant conditions.

HONORS & AWARDS

SEPTEMBER 2016 Best Poster Award
University of Utah Postdoc Poster Competition
$500 TRAVEL GRANT

AuagusT 2015 Best Poster Award
Gordon Research Conference - Chemistry and Physics of Liquids
$410 TRAVEL GRANT & TALK AT GRC

SEPTEMBER 2011 Special Mention for Best Oral Communication
XCVII National Congress of the Italian Society of Physics
INVITED PAPER TO ITALIAN SOCIETY OF PHYSICS JOURNAL
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Peer-Reviewed Published Manuscripts, 869 citations, h-index 15
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[3] Laura Lupi, Arpa Hudait, Baron Peters, Michael Grunwald, Ryan Gotchy Mullen,
Andrew H Nguyen, and Valeria Molinero, “Role of stacking disorder in ice nucleation,”
Nature, 551, 218-222, 2017.



[14]

[15]

[16]

Pavithra M. Naullage, Laura Lupi, and Valeria Molinero, “Molecular recognition of
ice by fully flexible molecules,” The Journal of Physical Chemistry C, 121, 26 949—
26957, 2017.
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CONTRIBUTED AND INVITED TALKS

1]

Laura Lupi, and Valeria Molinero, “Mechanisms of ice nucleation and ice growth
inhibition”, Conference on Frontiers in Water Biophysics (FWB) - ERICE (ITALY)
SEPTEMBER 2019

Laura Lupi, “Mechanisms of homogeneous and heterogeneous ice nucleation”, In-
vited talk - University of Vienna, Faculty of Physics, Aerosol and Environmental
Physics Group - VIENNA (AUSTRIA) JANUARY 2019

Laura Lupi, Arpa Hudait, Rebecca Hanscam, Yuqing Qiu, and Valeria Molinero,
“How the presence of foreign surfaces impact the rates of ice nucleation?”, “Atmo-
spheric Surface Science” session of the European Geosciences Union (EGU) General
Assembly, VIENNA (AUSTRIA) APRIL 2018

Laura Lupi and Valeria Molinero, “Role of stacking disorder on the barrier and
pathway of ice nucleation”, Invited talk - University of Trieste — TRIESTE (ITALY)
APRIL 2018

Laura Lupi and Valeria Molinero, “Unravelling the mechanisms of homogeneous
and heterogeneous nucleation of ice”, Invited talk - University of North Carolina —
CuAPEL HiLL (NC) DECEMBER 2017
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Laura Lupi, Arpa Hudait, Baron Peters, Michael Griinwald, Rebecca Hanscam,
Yuqging Qiu, and Valeria Molinero, “Is classical nucleation theory valid for ice nucle-
ation?”, 253rd ACS National Meeting, SAN FrRANCISCO (CA) APRIL 2017

Laura Lupi, Baron Peters and Valeria Molinero, “Role of stacking disorder in ice nu-
cleation”, Towards a Molecular Level Understanding of Atmospheric Aerosols, SANTA
Cruz (CA) Aucust 2016

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Nucleation of ice at
hydrophobic and hydrophilic interfaces”, KAUST International Conference on Physics
and Chemistries at Hydrophobic Interfaces - KAUST (SAUDI ARABIA) FEBRUARY
2016

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Mechanism of ho-
mogeneous and heterogeneous nucleation of ice”, Invited talk - University of Texas
A&M - COLLEGE STATION (TX) OCTOBER 2015

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Rate limiting step
for the nucleation of ice”, 3rd Conference on Frontiers in Water Biophysics (FWB) -
ERICE (ITALY) SEPTEMBER 2015

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Rate limiting step
for the nucleation of ice”, Gordon Research Conference (GRC) Chemistry and Physics
of Liquids - BEST POSTER PRICE - HOLDERNESS (NH) AucGust 2015

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Rate limiting step
for the nucleation of ice”, Gordon Research Seminars (GRS) Chemistry and Physics
of Liquids - HOLDERNESs (NH) Aucust 2015

Laura Lupi, Arpa Hudait and Valeria Molinero, “Heterogeneous nucleation of ice
on carbon surfaces”, 13th International Conference on Physics and Chemistry of ice
- HANOVER (NH) MARrCH 2014

Laura Lupi, Lucia Comez, Marco Paolantoni, Daniele Fioretto and Branka M.
Ladanyi, “Hydration water of biological molecules: depolarized light scattering and
molecular dynamics simulations”, XCVII National Meeting, Italian Society of Physics
- I’AqQuiLa (ITALY) SEPTEMBER 2011

Laura Lupi, Lucia Comez, Branka M. Ladanyi, Marco Paolantoni and Daniele
Fioretto, “Influence of carbohydrates on surrounding water molecules”, Workshop
on Soft Matter - PARMA (ITALY) FEBRUARY 2011

POSTER PRESENTATIONS

1]

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Role of stacking
disorder in nucleation, growth and stability of ice”, Postdoc Appreciation Day Uni-
versity of Utah - BEST POSTER AWARD - Sart LAKE City (UT) SEPTEMBER
2016

Laura Lupi, Arpa Hudait, Baron Peters and Valeria Molinero, “Role of stacking
disorder in nucleation, growth and stability of ice”, CAICE Annual Meeting - SAN
Dieco (CA) ApriL 2016

Laura Lupi, Valeria Molinero, “Rate limiting step for the nucleation of ice”, GRC -
BEST POSTER AWARD - HOLDERNESs (NH) AugusTt 2015

Laura Lupi, Arpa Hudait and Valeria Molinero, “Heterogeneous nucleation of ice on
carbon surfaces”, ACTC - TELLURIDE (CO) JuLy 2014



[5] Laura Lupi and Valeria Molinero, “Does hydrophilicity of carbon particles improve
their ice nucleation ability?”, GRC Chemistry and physics of liquids - HOLDERNESS
(NH) Aucust 2013

[6] Laura Lupi and Valeria Molinero, “Does hydrophilicity of carbon particles improve
their ice nucleation ability?”, Mini stat mech meeting - BERKELEY (CA) JANUARY
2013

[7] Laura Lupi, Lucia Comez, Daniele Fioretto, Marco Paolantoni and Branka M.
Ladanyi, “Water dynamics in sugar aqueous solutions: Molecular dynamics sim-
ulations and depolarized light scattering experiments”, EMLG/JMLG - WARSAW
(POLAND) SEPTEMBER 2011

TEACHING EXPERIENCE, MENTORING AND SCIENCE OUTREACH

Teaching experience

o Professor of the Atomic and Molecular Physics class, University of Roma Tre (Spring
2020)

e Teaching Assistant for the Condensed Matter Physics class, University Roma Tre
(Fall 2019)

 Professor of the Computational Physics I class, University of Vienna (Fall 2018)

e Teaching Assistant for the Molecular dynamics simulations class, University of Utah
(Spring 2016)

o Teaching Assistant for Electromagnetism, University of Perugia (Fall 2009)

e Volunteer Teacher at Center for middle and high school students "PortoFranco”,
Perugia, Italy (2008-2012)

Student mentoring

e During my PhD I mentored a master student (Francesca Picchio). As a postdoc
I mentored four undergraduate students for summer research internships (Michael
Goytia — Summer 2015, Rebecca C. Hanscam — Summer 2016, Maile M. Marriott and
Samantha Walker - Summer 2017) and two graduate students (Pavitra Naullage and
Maryam Ghiassee).

Scientific outreach

e I co-developed the workshop “Growth of crystals in 3D” and presented to high school
students during the Science Day events organized by the University of Utah.

e I contributed to the exhibit “Water” exposed in the contemporary museum of science
and art The Leonardo in Salt Lake City.

o I led experiments of general physics for high school students within the project “Pro-
getto Lauree Scientifiche” (Project Scientific Degrees), organized by the University of
Perugia in collaboration with local High Schools.



PROFESSIONAL SERVICES

Reviewer for International Journals:

- Physical Review Letters - ACS nano - Nanoscale - Communications Physics - Journal
of Chemical Physics - Journal of Physical Chemistry - Atmospheric Chemistry and
Physics - Canadian Geotechnical Journal

Organization of International Conferences:
e Member of the organizing committee of the Congress on Water Under Extreme Con-
ditions 2019.

e Co-Convener and chair of the “Atmospheric Surface Science” session of the European
Geosciences Union (EGU) General Assembly 2018.

e Member of the organizing committee of the Conference on Frontiers in Water Bio-
physics 2012.

Service as committee member:
e Member of the committee for selection of one candidate for a research position at the
Department of Physics of Roma Tre University, Fall 2019.

e Member of the committee for Theses defence at the Department of Physics of Roma
Tre University, Fall 2019.
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