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Vita’s Essentials

Only the most significant features of his academic career are outlined; they
are organized in the following categories: (i) Academic Timeline; (ii) Scientific
Activity; (iii) Distinctions; (iv) Editorial Service; (v) Metrics.

Academic Timeline

® 1983-1987 Assistant Professor of Rational Mechanics at the Faculty of
Engineering, University of Pisa.

® 1987-1991 Associate Professor of Mathematical Physics at the Faculty of
Sciences, University of Pavia.

® 1991-1994 Associate Professor of Rational Mechanics at the Faculty of
Engineering, University of Pisa.

® 1994-1997 Full Professor of Mathematical Physics at the Faculty of
Engineering, University of Naples Federico I1.

® 1997-2021 Full Professor of Rational Mechanics at the Faculty of Engi-
neering and Department of Mathematics, University of Pavia.

® 2021-present Full Professor of Mathematical Physics at the Department
of Mathematics, University of Pavia.

Scientific Activity

His scientific activity is placed in the broad range of continuum theories of
physics, resorting to both deterministic and statistical methods to cross length
scales. Specifically, his most recent scientific interests mainly lie in the math-
ematical modelling of soft matter, including thermotropic liquid crystals and
lyotropic systems, such as lipid membranes and chromonics.

He has co-authored nearly 170 scientific papers published in international
journals, and two monographs: one, entitled Variational problems for liquid
crystals, was published in 1994 by Chapman & Hall, the other, written in
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collaboration with A. M. SONNET is entitled Dissipative ordered fluids and
was published in 2012 by Springer.

Distinctions

In 1995, he was awarded the Bruno Finzi scientific prize by the Istituto
Lombardo di Scienze e Lettere.

In 1999, he delivered a keynote lecture at the ICIAM99 in Edinburgh
(UK) on the role of mathematical models in the industrial applications
of liquid crystals.

In 2002, he gave a general lecture at the 19th International Liquid Crystal
Conference, held in Edinburgh (UK).

In 2007, he delivered a general lecture at the 9th European Conference on
Liquid Crystals held in Lisbon (Portugal).

In 2011, he also gave a general lecture at the 11th Furopean Conference
on Liquid Crystals held in Maribor (Slovenia).

In 2013, he held the Microsoft Fellowship at the Isaac Newton Institute
of Cambridge (UK), participating in the Programme on the Mathematics
of Liquid Crystals.

In 2016, he delivered an invited talk at the 26th International Liquid
Crystal Conference held in Kent (OH, USA).

In 2016-2017, he joined the Centre for PDEs and their Applications at
the University of Ozxford (UK), where he was also Fellow Commoner
at Queen’s College and taught a DPhil course on the mathematical
foundations of liquid crystals.

In 2022, he gave a general lecture at the 28th International Liquid Crystal
Conference that took place in Lisbon (Portugal).

In 2023, he presented a general lecture at the 16th Furopean Conference
on Liquid Crystals held in Rende (CS, Ttaly).

Editorial Service

Since 2016 he is an Associate Editor of the Archive for Rational Mechanics
and Analysis, a journal founded by C. Truesdell in 1957 and still striving to
bring mathematical rigour into the modelling of physical phenomena.

Metrics

As of April 30th 2024, Scopus database lists 173 cited documents from the
subject areas of Physics and Astronomy (135), Mathematics (108), Engineering
(52), Materials Science (48), and Chemistry (31) (two-digit contributions only),
for a total of 83 co-authors and 2,927 citations, granting an h-index of 30.

List of Selected Publications

The publications selected in this list are organized in the following categories:
(i) Articles in Journals; (ii) Books; (iii) Contributions to Books; (iv) Patents.
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Within each category, they are listed in reverse chronological order. A fuller
full list, together with further information on both current and past teaching
activity, can be retrieved from the web page https://unipv.unifind.cineca.it/
get/person/005545.

Articles in Journals

[A1]

[A4]

[A5]

[A7]

[A8]

[A9)]

A confined rod: mean field theory for hard rod-like particles. Liq.
Cryst., 1-12 (2024). https://doi.org/10.1080/02678292.2024.2324338.
(with J.M. TAYLOR, T.G. Fa1, X. ZHENG & P. PALFFY-MUHORAY)

What a twist cell experiment tells about a quartic twist theory for
chromonics. Liq. Cryst., 1-12 (2024). https://doi.org/10.1080/02678292.
2024.2324465. (with S. PAPARINI)

Inversion ring in chromonic twisted hedgehogs: theory and experiment.
Lig. Cryst. (2024). https://doi.org/10.1080/02678292.2024.2313023.
(with F. CrucHi, M.P. DE SANTO, S. PAPARINI & L. SPINA)

Pure measure of bending for soft plates. Soft Matter 20, 144-151 (2024).
https://doi.org/10.1039/D3SM01123B

Geometric method to determine planar anchoring strength for chromon-
ics. Phys. Rev. E 108, 064701 (2023). https://doi.org/10.1103/
PhysRevE.108.064701. (with S. PAPARINI)

An elastic quartic twist theory for chromonic liquid crystals. J.

Elast. (2023). https://doi.org/10.1007/s10659-022-09983-4. (with S.
PAPARINI)

Bending and stretching in a narrow ribbon of nematic polymer
networks. J. Elast. 154, 531-553 (2023). https://doi.org/10.1007/
$10659-022-09978-1. (with H. SINGH)

Analytical thermodynamics. J. Elast. 153, 787-812 (2023). https://doi.
org/10.1007/s10659-023-09997-6. (with P. Pop10-GUIDUGLI)

Spiralling defect cores in chromonic hedgehogs. Liq. Cryst. 50, 1498—
1516 (2023). https://doi.org/10.1080/02678292.2023.2190626. (with S.
PAPARINT)

[A10] Relieving nematic geometric frustration in the plane. J. Phys. A: Math.

Theor. 56, 265202 (2023). https://doi.org/10.1088/1751-8121/acd890.
(with A. PEDRINI)

[A11] A review on octupolar tensors. J. Phys. A: Math. Theor. 56, 363001

(2023). https://doi.org/10.1088/1751-8121 /ace712. (with G. GAETA)
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[A12] A ribbon model for nematic polymer networks. J. Elast. 153, 613-634
(2023). https://doi.org/10.1007/s10659-022-09900-9. (with H. SINGH)

[A13] Model for a photoresponsive nematic elastomer ribbon. J. Elast. (2022).
https://doi.org/10.1007 /s10659-022-09959-4. (with A.M. SONNET)

[A14] Stability against the odds: The case of chromonic liquid crystals. J. Non-
linear Sci. 32, 74 (2022). https://doi.org/10.1007/s00332-022-09833-6.
(with S. PAPARINI)

[A15] Paradoxes for chromonic liquid crystal droplets. Phys. Rev. E 106,
044703 (2022). https://doi.org/10.1103/PhysRevE.106.044703. (with S.
PAPARINI)

[A16] Ericksen’s secret influence. J. Elast. (2022). https://doi.org/10.1007/
$10659-022-09953-w

[A17] Ridge energy for thin nematic polymer networks. Eur. Phys. J. E
44,7 (2021). https://doi.org/10.1140/epje/s10189-021-00012-1. (with A.
PEDRINI)

[A18] On the Kirchhoff-Love hypothesis (Revised and vindicated). J. Elast.
143, 359-384 (2021). https://doi.org/10.1007/s10659-021-09819-7. (with
O. OZENDA)

[A19] Nematic tactoid population. Phys. Rev. E 103, 022707 (2021). https:
//doi.org/10.1103/PhysRevE.103.022707. (with S. PAPARINI)

[A20] Leaky cell model of hard spheres. J. Chem. Phys. 154, 104505 (2021).
https://doi.org/10.1063/5.0037442. (with T.G. Fa1, J.M. TAYLOR, X.
ZHENG & P. PALFFY-MUHORAY)

[A21] Ridge approximation for thin nematic polymer networks. J. Appl.
Phys. 129, 184701 (2021). https://doi.org/10.1063/5.0045070. (with A.
PEDRINI)

[A22] Curvature potential unveiled topological defect attractors. Crystals 11,
539 (2021). https://doi.org/10.3390 /cryst11050539. (with L. MESAREC,
A. IcLiC, V. KrALJ-IcLIC, W. G6ZDZ & S. KRALJ)

[A23] Cavity volume and free energy in many-body systems. J. Nonlinear Sci.
31, 87 (2021). https://doi.org/10.1007/s00332-021-09744-y. (with J.M.
TAYLOR, T. G. Fa1, X. ZHENG & P. PALFFY-MUHORAY)

[A24] Shape bistability in 2d chromonic droplets. J. Phys. Condens. Mat-
ter 33(49), 495101 (2021). https://doi.org/10.1088,/1361-648X /ac2645.
(with S. PAPARINI)
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[A25] Liquid crystal distortions revealed by an octupolar tensor. Phys. Rev.
E 101, 012703 (2020). https://doi.org/10.1103/PhysRevE.101.012703.
(with A. PEDRINI)

[A26] A blend of stretching and bending in nematic polymer networks. Soft
Matter 16, 8877-8892 (2020). https://doi.org/10.1039/D0OSM00642D.
(with O. OzENDA & A.M. SONNET)

[A27] Uniform distortions and generalized elasticity of liquid crystals. Phys.
Rev. E 100(5), 052701 (2019). https://doi.org/10.1103/PhysRevE.100.
052701

[A28] On a paradox in the impact dynamics of smooth rigid bod-
ies. Math. Mech. Solids 24, 573-597 (2019). https://doi.org/10.1177/
1081286517751262. (with P. PALFFY-MUHORAY, M. WILKINSON & X.
ZHENG)

[A29] Normal red blood cells’ shape stabilized by membrane’s in-plane
ordering. Sci. Reports 9, 19742 (2019). https://doi.org/10.1038/
s41598-019-56128-0. (with L. MEsAREc, W. GOZpz, A. IcLi¢, V.
KrALJ-IGLIC & S. KRALJ)

[A30] Non-monotonic, lily-like twist distribution in toroidal nematics. Soft
Matter 15, 633-641 (2019). https://doi.org/10.1039/c8sm02177e. (with
A. PEDRINI & M. PIASTRA)

[A31] The symmetries of octupolar tensors. J. Elast. 135, 295-350 (2019).
https: //doi.org/10.1007/s10659-018-09722-8. (with G. GAETA)

[A32] Scientific life and works of Walter Noll. J. Elast. 135, 3-72 (2019). https:
//doi.org/10.1007/s10659-019-09728-w. (with P. Pop10-GUIDUGLI)

[A33] Octupolar tensors for liquid crystals. J. Phys. Math. Theor. 51(2),
025206 (2018). https://doi.org/10.1088/1751-8121 /aa98a8. (with Y.
CHEN & L. Q)

[A34] Contributions of repulsive and attractive interactions to nematic
order. Liq. Cryst. 45(13-15), 2352-2360 (2018). https://doi.org/10.1080/
02678292.2018.1516823. (with P. PALFFY-MUHORAY, J.M. TAYLOR &
X. ZHENG)

[A35] Instability of toroidal nematics. Liq. Cryst. 45(13-15), 2054-
2064 (2018). https://doi.org/10.1080/02678292.2018.1495771. (with A.
PEDRINI)

[A36] Partial constraint singularities in elastic rods. J. Elast. 133(1), 105-118
(2018). https://doi.org/10.1007/s10659-018-9673-6. (with J.A. HANNA


https://doi.org/10.1103/PhysRevE.101.012703
https://doi.org/10.1039/D0SM00642D
https://doi.org/10.1103/PhysRevE.100.052701
https://doi.org/10.1103/PhysRevE.100.052701
https://doi.org/10.1177/1081286517751262
https://doi.org/10.1177/1081286517751262
https://doi.org/10.1038/s41598-019-56128-0
https://doi.org/10.1038/s41598-019-56128-0
https://doi.org/10.1039/c8sm02177e
https://doi.org/10.1007/s10659-018-09722-8
https://doi.org/10.1007/s10659-019-09728-w
https://doi.org/10.1007/s10659-019-09728-w
https://doi.org/10.1088/1751-8121/aa98a8
https://doi.org/10.1080/02678292.2018.1516823
https://doi.org/10.1080/02678292.2018.1516823
https://doi.org/10.1080/02678292.2018.1495771
https://doi.org/10.1007/s10659-018-9673-6
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& H. SINGH)

[A37] Lifting ordered surfaces: Ellipsoidal nematic shells. Phys. Rev.
E 98(1), 012701 (2018). https://doi.org/10.1103/PhysRevE.98.012701.
(with L.V. MIRANTSEV & A.M. SONNET)

[A38] Onsager’s missing steps retraced. J. Phys. Condens. Matter 29(47),
475102 (2017). https://doi.org/10.1088/1361-648X /aa042b. (with P.
PALFFY-MUHORAY & X. ZHENG)

[A39] Density functional theory for demse nematic liquid crystals with
steric interactions. Phys. Rev. E 96(2), 022704 (2017). https://doi.org/
10.1103/PhysRevE.96.022704. (with E.S. NASCIMENTO, P. PALFFY-
MUHORAY, J.M. TAYLOR & X. ZHENG)

[A40] Coarse-graining elastic theory for twist-bend nematic phases. Liq. Cryst.
44(1), 31-44 (2017). https://doi.org/10.1080/02678292.2016.1241434.
(with S.V. SHIYANOVSKII & P.S. SIMONARIO)

[A41] Bistable curvature potential at hyperbolic points of nematic shells. Soft
Matter 13(38), 6792-6802 (2017). https://doi.org/10.1039/c7sm01216k.
(with A.M. SONNET)

[A42] Octupolar order in three dimensions. Eur. Phys. J. E 39(11), 113 (2016).
https://doi.org/10.1140 /epje/i2016-16113-7. (with G. GAETA)

[A43] Interfacial and morphological features of a twist-bend nematic drop. Soft
Matter 12(22), 4967-4978 (2016). https://doi.org/10.1039/c6sm00482b.
(with K.S. KRISHNAMURTHY, P. KUMAR, N.B. PALAKURTHY & C.V.
YELAMAGGAD)

[A44] Explicit excluded volume of cylindrically symmetric convex bodies.
Phys. Rev. E 91(6), 062503 (2015). https://doi.org/10.1103/PhysRevE.
91.062503. (with M. PIASTRA)

[A45] Octupolar order in two dimensions. Eur. Phys. J. E 38(6), 63 (2015).
https://doi.org/10.1140 /epje/i2015-15063-x

[A46] Defect unbinding on a toroidal nematic shell. Soft Matter 11(12), 2434~
2444 (2015). https://doi.org/10.1039/c4sm02540g. (with D. JESENEK, S.
KrALJ & R. R0Ss0)

[A47] Rayleigh-Lagrange formalism for classical dissipative systems. Phys.
Rev. E 91(1), 013203 (2015). https://doi.org/10.1103/PhysRevE.91.
013203

[A48] Chain paradoxes. Proc. R. Soc. London A 471(2173), 20140657 (2015).


https://doi.org/10.1103/PhysRevE.98.012701
https://doi.org/10.1088/1361-648X/aa942b
https://doi.org/10.1103/PhysRevE.96.022704
https://doi.org/10.1103/PhysRevE.96.022704
https://doi.org/10.1080/02678292.2016.1241434
https://doi.org/10.1039/c7sm01216k
https://doi.org/10.1140/epje/i2016-16113-7
https://doi.org/10.1039/c6sm00482b
https://doi.org/10.1103/PhysRevE.91.062503
https://doi.org/10.1103/PhysRevE.91.062503
https://doi.org/10.1140/epje/i2015-15063-x
https://doi.org/10.1039/c4sm02540g
https://doi.org/10.1103/PhysRevE.91.013203
https://doi.org/10.1103/PhysRevE.91.013203
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https://doi.org/10.1098 /rspa.2014.0657

[A49] Dissipative shocks behind bacteria gliding. Philos. Trans. R. Soc. Lon-
don A 372(2029), 20130360 (2014). https://doi.org/10.1098 /rsta.2013.
0360

[A50] Perspectives in active liquid crystals. Philos. Trans. R. Soc. London
A 372(2029), 20130373 (2014). https://doi.org/10.1098/rsta.2013.0373.
(with A. MAJUMDAR & M.C. MARCHETTI)

[A51] The minimum excluded volume of convex shapes. J. Phys. A Math.
Theor. 47(41), 415205 (2014). https://doi.org/10.1088/1751-8113/47/
41/415205. (with P. PALFFY-MUHORAY & X. ZHENG)

[A52] Double-well elastic theory for twist-bend nematic phases. Phys. Rev. E
89(5), 052502 (2014). https://doi.org/10.1103/PhysRevE.89.052502

[A53] Dissipative shocks in a chain fountain. Phys. Rev. E 89(5), 053201
(2014). https://doi.org/10.1103/PhysRevE.89.053201

[A54] Onsagerian formula for the excluded volume of spherodisks. Phys. Rev.
E 88(6), 064501 (2013). https://doi.org/10.1103/PhysRevE.88.064501.
(with M. PIASTRA)

[A55] Exact second virial coefficient for dipolar hard spheres. J. Phys. Con-
dens. Matter 25(46), 465109 (2013). https://doi.org/10.1088,/0953-8984/
25/46/465109

[A56] Octupolar approximation for the excluded volume of axially symmetric
convex bodies. Phys. Rev. E 88(3), 032507 (2013). https://doi.org/10.
1103/PhysRevE.88.032507. (with M. PIASTRA)

[A57] An analytic mean-field model for the magnetic response of a ferrofluid
monolayer. Soft Matter 9(25), 5991-6008 (2013). https://doi.org/10.
1039/¢3sm27939a. (with E.C. GARTLAND, JR.)

[A58] Phase polarity in a ferrofluid monolayer of shifted-dipole spheres. Soft
Matter 8(42), 10969-10981 (2012). https://doi.org/10.1039/c2sm25984b.
(with M. PIASTRA)

[A59] Parallel transport and defects on nematic shells. Continuum
Mech. Thermodyn. 24(4-6), 643-664 (2012). https://doi.org/10.1007/
500161-012-0259-4. (with S. KrRALJ & R. R0sso)

[A60] Geodesic defect anchoring on nematic shells. Phys. Rev. E 86(2),
020703 (2012). https://doi.org/10.1103/PhysRevE.86.020703. (with
L.V. MIRANTSEV & A.M. SONNET)


https://doi.org/10.1098/rspa.2014.0657
https://doi.org/10.1098/rsta.2013.0360
https://doi.org/10.1098/rsta.2013.0360
https://doi.org/10.1098/rsta.2013.0373
https://doi.org/10.1088/1751-8113/47/41/415205
https://doi.org/10.1088/1751-8113/47/41/415205
https://doi.org/10.1103/PhysRevE.89.052502
https://doi.org/10.1103/PhysRevE.89.053201
https://doi.org/10.1103/PhysRevE.88.064501
https://doi.org/10.1088/0953-8984/25/46/465109
https://doi.org/10.1088/0953-8984/25/46/465109
https://doi.org/10.1103/PhysRevE.88.032507
https://doi.org/10.1103/PhysRevE.88.032507
https://doi.org/10.1039/c3sm27939a
https://doi.org/10.1039/c3sm27939a
https://doi.org/10.1039/c2sm25984b
https://doi.org/10.1007/s00161-012-0259-4
https://doi.org/10.1007/s00161-012-0259-4
https://doi.org/10.1103/PhysRevE.86.020703
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[A61] A criterion for symmetric tricritical points in condensed ordered
phases. Eur. J. Appl. Math. 23(1), 3-28 (2012). https://doi.org/10.1017/
S0956792510000355. (with F. Bist & E.C. GARTLAND, JR.)

[A62] Curvature control of valence on nematic shells. Soft Matter 7(2), 670-
683 (2011). https://doi.org/10.1039/c0sm00378f. (with S. KRALJ & R.
Rosso)

[A63] Director libration in nematoacoustics. Phys. Rev. E 83(1), 011703
(2011).  https://doi.org/10.1103/PhysRevE.83.011703.  (with  G.
DE MATTEIS)

[A64] Theoretical and experimental study of the nanoparticle-driven blue
phase stabilisation. Eur. Phys. J. E 34(2), 17 (2011). https://doi.org/10.
1140/epje/i2011-11017-8. (with B. RozIC, V. Tz1TZI0S, E. KARATAIRI,
U. TkaLEC, G. NOuUNEsis, Z. KurNJjak, G. CORDOYIANNIS, R.
Rosso, I. MUSEVIC & S. KRALJ)

[A65] Steric effects in a mean-field model for polar nematic liquid crystals.
Phys. Rev. E 82(4), 041709 (2010). https://doi.org/10.1103/PhysRevE.
82.041709. (with F. Bist & A.M. SONNET)

[A66] Reorientational dynamics of conjugated nematic point defects. Liq.
Cryst. 37(6-7), 785-797 (2010). https://doi.org/10.1080/02678292.2010.
481905. (with A.M. SONNET)

[A67) Minimum principle for indefinite mean-field free energies. Arch.
Ration. Mech. Anal. 196(1), 143-189 (2010). https://doi.org/10.1007/
s00205-009-0238-5. (with E.C. GARTLAND, JR.)

[A68] Finite-size effects on order reconstruction around nematic defects.
Phys. Rev. E 81(2), 021702 (2010). https://doi.org/10.1103 /PhysRevE.
81.021702. (with S. KrALJ & R. R0Ss0)

[A69] Flow and reorientation in the dynamics of mnematic defects.
Liq. Cryst. 36(10-11), 1185-1192 (2009). https://doi.org/10.1080/
02678290903034480. (with A.M. SONNET)

[A70] Variational theory for nematoacoustics. Phys. Rev. E 80(3), 031705
(2009). https://doi.org/10.1103/PhysRevE.80.031705

[AT71] Landau theory for biaxial nematic liquid crystals with two order param-
eter tensors. Continuum Mech. Thermodyn. 20(6), 347-374 (2008). https:
//doi.org/10.1007/s00161-008-0086-9. (with G. DE MATTEIS & A.M.
SONNET)

[A72] Fingered core structure of nematic boojums. Phys. Rev. E 78(3), 031701


https://doi.org/10.1017/S0956792510000355
https://doi.org/10.1017/S0956792510000355
https://doi.org/10.1039/c0sm00378f
https://doi.org/10.1103/PhysRevE.83.011703
https://doi.org/10.1140/epje/i2011-11017-8
https://doi.org/10.1140/epje/i2011-11017-8
https://doi.org/10.1103/PhysRevE.82.041709
https://doi.org/10.1103/PhysRevE.82.041709
https://doi.org/10.1080/02678292.2010.481905
https://doi.org/10.1080/02678292.2010.481905
https://doi.org/10.1007/s00205-009-0238-5
https://doi.org/10.1007/s00205-009-0238-5
https://doi.org/10.1103/PhysRevE.81.021702
https://doi.org/10.1103/PhysRevE.81.021702
https://doi.org/10.1080/02678290903034480
https://doi.org/10.1080/02678290903034480
https://doi.org/10.1103/PhysRevE.80.031705
https://doi.org/10.1007/s00161-008-0086-9
https://doi.org/10.1007/s00161-008-0086-9
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