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In celebration of the 85th birthday of Dorin Serban lesan

Stan Chirita (® and Catalin Gales

Department of Mathematics, Alexandru loan Cuza University, lagi, Romania

Biography and Academic Career. Professor Dorin Serban Iesan is a great Romanian
mathematician and illustrious teacher, with a distinguished academic career and significant
contributions to the field of Continuum Mechanics, in particular in the Theory of
Elasticity and Thermoelasticity. His results related to these subjects are highly original and
extensive.

Being an extraordinary researcher, he is also a prominent lecturer and author of books and
original papers, and a teacher of many students. Despite all his achievements and renown, he
always remains a humble person, ready to provide advice and help.

Below we list major milestones in the life and activity of this distinguished scientist and out-
standing human being.

Dorin Iesan was born on April 8, 1941 in Radaufi, Suceava county, in Bucovina - a historical
region located in the northeastern part of Romania and southwestern Ukraine. Known as The
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Land of Beech Trees, Bucovina is renowned for its stunning landscapes, rich history, and cul-
tural heritage. It has a diverse history, having been part of the Principality of Moldavia, the
Habsburg Monarchy, and later Romania and Ukraine. The region is famous for its painted
monasteries, many of which are UNESCO World Heritage Sites. In this wonderful world of
Bucovina, the child Dorin spent his childhood as a student of the primary school in Vicovul de
Sus, not far from Radaufi, where the family had moved after the Second World War, and grad-
uated in 1954.

He graduated from the Eudoxiu Hurmuzachi National College in Radauti in 1957 and later
from the Faculty of Mathematics and Mechanics at Alexandru Ioan Cuza University in Iasi in
1963. Appreciated as an eminent student with special skills for scientific research, he has been
actively involved in teaching and research. He earned his Ph.D. in Mathematics with a remarkable
thesis entitled Contributions to the study of boundary problems for thermoelasticity equations, held
on October 9, 1968, being under the supervision of Acad. Mendel Haimovici, the head of the
school of mechanics at that time.

He has held various academic positions at the Alexandru Ioan Cuza University of Iasi,
Faculty of Mathematics, including preparator (1963-1965), Assistant Professor (1965-1968),
Lecturer (1968-1975), Associate Professor (1975-1981) and Full Professor in 1981, a position
he held until 2011 when he retired and became Emeritus Professor of the Faculty of
Mathematics and Scientific Researcher I at the Octav Mayer Institute of Mathematics of the
Romanian Academy, Iasi Branch. His work has significantly advanced the mathematical aspects
of the mechanics of deformable solids, including contributions to the theory of dynamic
thermoelasticity.

In recognition of his outstanding achievements, Dorin Iesan has received several presti-
gious awards throughout his career. One notable recognition is the Simion Stoilow Prize
awarded by the Romanian Academy in 1974 for his outstanding contributions to mathemat-
ics. This prize is named after the renowned Romanian mathematician Simion Stoilow and is
one of the highest honors in the field of mathematics in Romania. Also as a recognition and
high appreciation of his rich scientific activity, Dorin Iesan became a member of the
Romanian Academy in 2001.

Scientific Opera. The Professor’s scientific research activity is focused to the mathematical
study of the mechanics of deformable solids. He published more than 215 scientific papers, eight
books, three monographs and three university courses.

Among his important achievements we note:

a. Established variational characterizations in the dynamic theory of thermoelasticity;

Gave a new method for solving Saint-Venant’s problem in the classical theory of

elasticity;

Solved for the first time Saint-Venant’s problem for Cosserat media;

Established existence theorems for media with microstructure;

Developed a theory of thermoelastic media with initial stresses and initial heat flux;

Gave a method to solve the problem of deformation of thermoelastic cylinders composed of

different materials;

Gave a new method for solving Almansi’s problem in classical elasticity;

Established theories that describe the mechanical behavior of mixtures, which are materials

composed of multiple constituents that interact with each other;

i. Provided new approaches for materials with a double porosity structure, where macro-
pores are connected to the body and micropores are connected to fissures in the
skeleton;
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j.  Provided new theories for non-simple materials that incorporates the effects of spatial non-
locality, meaning that the material’s response at a point depends not only on the state at that
point but also on the states at neighboring points;

k. Developed micropolar and micromorphic theories for thermoviscoelatic materials,
and more others.

He was invited by various scientific institutions from abroad to present lectures and conferen-
ces. Thus, in 1979 he gave lectures at the courses organized by the International Center for
Mechanical Sciences in Udine, Italy (published in the volume Mechanics of Micropolar Media,
Eds. O. Brulin and R. K. Hsieh, World Scientific, Singapore, 1982). In 1994 he held courses in
Rational Mechanics at the University of Catania, Italy. Professor Iesan presented conferences at
the Royal Institute of Technology, Stockholm (1982), Universita di Roma “La Sapienza” (1992),
Universita di Bologna (1995), Universita di Napoli Federico II (2000, 2011), Universitat
Autonoma de Barcelona (2006), Universita di Catania (1988, 2009), Universitat Politecnica de
Catalunya, Barcelona (1998, 2010, 2012, 2015) and in other places.

In 2011, he held a conference at the ICTS plenary session (9th International Congress on
Thermal Stresses, Budapest, 2011).

At the initiative of UNESCO, in 2012, the Encyclopedia of Life Support Systems (EOLSS, devel-
oped under the auspices of the UNESCO) was published, Eolss Publishers, Oxford, UK, 2012 and
Professor Iesan wrote the “Thermoelasticity” chapter of this encyclopedia.

Dorin Iesan regularly was an active member of the editorial board of the Journal of Thermal
Stresses from its inception in 1978 until present. He also was actively involved as Associated
Editor for the Encyclopedia of Thermal Stresses and he edited the Section Elastostatics and
Thermoelastostatics (see the next photo taken at the 9th Congress of THERMAL STRESSES in
Budapest where the future Encyclopedia of Thermal Stresses is being discussed). The
Encyclopedia of Thermal Stresses appeared in 2014 as an 11-volume interdisciplinary publication
of Springer.

Also, he served as a member of the Committee of International Congresses on Thermal Stresses in
Hamamatsu (1995), Rochester (1997), Krakéw (1999), Osaka (2001), Blacksburg (2003), Vienna
(2005), Urbana-Champaign (2009), Budapest (2011), Nanjing (2013), Salerno (2016).

The importance of the results established by Professor Dorin Iesan is emphasized in reference
works by established specialists, such as:

i. D.E. Carlson, Handbuch der Physik, vol. VI a/2 (Ed. C. Truesdell), Springer, Berlin, 1972, p. 339;
ii. G. Lebon, Recent Developments in Thermomechanics of Solids, Springer, Wien, 1980;
iii. V. D. Kupradze, Three-Dimensional Problems of the Mathematical Theory of Elasticity,
North-Holland Publ., Amsterdam, New York, Oxford 1979;
iv.  W. Nowacki, Theory of Asymmetric Elasticity, PWN and Pergamon Press, Oxford,
Frankfurt, 1986;
v. A. C. Eringen, Microcontinuum Field Theories, I: Foundations and Solids, Springer, New
York, Berlin, 1999;
vi. J. Dyszlewicz, Micropolar Theory of Elasticity, Springer, Berlin, 2004;
vii. J. Ignaczac and M. Ostoja-Starzewski, Thermoelasticity with Finite Wave Speeds, Oxford
University Press Inc., New York, 2010;
viii. B. Straughan, Stability and Wave Motion in Porous Media, in Applied Mathematical
Sciences, vol. 165, Springer, New York, 2008;
ix. B. Straughan, Mathematical Aspects of Multi-Porosity Continua, in Advances in Mechanics
and Mathematics, vol. 38, Springer, Cham, Switzerland, 2017;
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Photo in Budapest, 2011: Meeting of Section Editors of the Encyclopedia of Thermal Stresses
at the 9th International Congress on Thermal Stresses (ICTS) in Budapest on June 8, 2011.

X.

M. Svanadze, Potential Method in Mathematical Theories of Multi-porosity Media, in
Interdisciplinary Applied Mathematics, vol. 51, Springer International Publishing, Cham,
Switzerland, 2019.

The research activity of Professor Dorin Iesan has materialized in a series of scientific publica-

tions as follows:

A. Books and monographs

1.

Probleme Fundamentale ale Teoriei Cosserat a Elasticitatii, (Romanian), in Probleme actuale
in mecanica solidelor, vol. I, Editura Academiei Republicii Socialiste Romania, Bucuresti,
1975;

Teoria Termoelasticitatii, (Romanian), Editura Academiei Republicii Socialiste Romania,
Bucuresti, 1979;

Saint-Venant’s Problem in Micropolar Elasticity, in Mechanics of Micropolar Media (Eds. O.
Brulin and R.K.T. Hsieh), World Scientific, Singapore, 1982;

Saint-Venant’s Problem, Lecture Notes in Mathematics, Springer-Verlag, Berlin, 1987;
Prestressed Bodies, Longman Scientific and Technical, Harlow, Essex and John Wiley &
Sons, Inc., New York, 1989;

Non-Classical Elastic Solids, (with M. Ciarletta), Longman Scientific and Technical, Harlow,
Essex and John Wiley & Sons, Inc., New York, 1993;

Thermoelastic Deformations, (with A. Scalia), Kluwer Acad. Publishers, Dordrecht, Boston,
London, 1996;



10.

11.
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Elementi di Meccanica dei Continui con Applicazioni, (Italian), (with M. Ciarletta), Pitagora
Editrice, Bologna, 1997;

Thermoelastic Models of Continua, Kluwer Acad. Publishers, Dordrecht, Boston, London,
2004;

Classical and Generalized Models of Elastic Rods, Chapman & Hall/CRC Press, London,
New York, Boca Raton, 2009;

Thermoelasticity, in Continuum Mechanics, vol. II (Eds. J. Merodio and G. Saccomandi),
Encyclopedia of Life Support Systems (EOLSS), Developed under the Auspices of the
UNESCO, Eolss Publishers, Oxford, 2012.

B. Textbooks

Mecanica Mediilor Continue, (Romanian), Universitatea ”Alexandru Ioan Cuza” din Iasi,
1973;

Mecanica Generalizata a Solidelor, (Romanian), Universitatea ”Alexandru Ioan Cuza” din
Tasi, 1980;

Mecanica. Medii Elastice, (Romanian), Editura Universitatii ”Alexandru Ioan Cuza” din Iasi,
2004.

C. Scientific articles

10.

11.

12.

13.

14.

Asupra tensiunilor termice In corpuri ortotrope in cazul deformarii plane, (Romanian),
An. St. Univ. Iasi, Matematica, 11 (1965), 169-174.

Tensiuni termice intr-un cilindru circular armat cu o tija longitudinala din alt material,
(Romanian), An. St. Univ. Iagi, Matematica, 11 (1965), 347-356.

Tensiuni termice In corpuri anizotrope in cazul problemelor plane, (Romanian), An. St.
Univ. Iagi, Matematica, 12 (1966), 206-212.

Principes variationnels dans la theorie de la thermoélasticité couplée, An. St. Univ. Iasi,
Matematica, 12 (1966), 439-456.

Asupra teoriei termoelasticitatii neliniare, (Romanian), An. St. Univ. Iagi, Matematica, 13
(1967), 162-175.

Sur la théorie de la thermoélasticité micropolaire couplée, C.R. Acad. Sc. Paris, 256 A
(1967), 271-275.

Tensiuni termice in bare ortotrope, (Romanian), An. St. Univ. lagi, Matematica, 13 (1967),
451-461.

Tensions thermiques dans des barres élastiques non-homogenes, An. St. Univ. Iasi,
Matematica, 14 (1968), 177-203.

Tensions thermiques dans des barres élastiques anisotropes, An. St. Univ. Iasi, Matematica,
14 (1968), 423-441.

On the plane coupled micropolar thermoelasticity, I, II, Bull. Acad. Polon. Sci., Ser. IV, 16
(1968), I: 379-384; II: 385-390.

Sur la theorie de la thermoviscoélasticité couplée, C.R. Acad. Sc. Paris, 268 (A) (1969),
58-61.

Asupra deformarii plane generalizate, (Romanian), Studii si Cerc. Matemat., 21 (1969),
595-609.

On the thermoelastic finite plane strain, An. St. Univ. lagi, Matematica, 15 (1969),
195-207.

On the linear theory of micropolar elasticity, Int. J. Engng. Sci., 7 (1969), 1213-1220.
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15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

38.

39.

40.

41.

42.

Deformarea plana termoelastica a mediilor neomogene izotrope, (Romanian), An. St. Univ.
Tasi, Matematica, 15 (1969), 463-470.

On the linear coupled thermoelasticity with two temperatures, ZAMP, 21 (1970), 583-591.
On some theorems in the linear theory of micropolar thermoelasticity, Revue Roum. Math.
Pures et Appl., 15 (1970), 1181-1195.

Sur la theorie de la viscoélasticité micropolaire, C.R. Acad. Sc. Paris, 270A (1970),
140-143.

Thermal stresses in the generalized plane strain of anisotropic elastic solids, Bull. Acad.
Polon. Sci., Ser. IV, 18 (1970), 227-230.

On the plane strain of anisotropic solids in the theory of coupled thermoelasticity, An. St.
Univ. Iagi, Matematica, 16 (1970), 137-148.

Asupra tensiunilor termice In corpuri transversal izotrope, (Romanian), An. St. Univ. Iasi,
Matematica, 16 (1970), 149-166.

Existence theorems in the theory of micropolar elasticity, Int. J. Engng. Sci., 8 (1970),
777-791.

On the theory of coupled thermoviscoelasticity, An. St. Univ. Iagi, Matematica, 16 (1970),
431-441.

On thermal stresses in plane strain of isotropic micropolar elastic solids, Acta Mechanica,
11 (1971), 141-144.

Some theorems in the linear theory of coupled micropolar thermoviscoelasticity, Bull.
Acad. Polon. Sci., Ser. IV, 19 (1971), 121-130.

Bending of micropolar elastic beams by terminal couples, An. St. Univ. Iasi, Matematica,
17 (1971), 483-490.

Existence theorems in micropolar elastostatics, Int. J. Engng. Sci., 9 (1971), 59-78.

Torsion of micropolar elastic beams, Int. J. Engng. Sci., 9 (1971), 1047-1060.

On Saint-Venant’s problem in micropolar elasticity, Int. J. Engng. Sci., 9 (1971), 879-888.
Zginanie mikropolarnej belki wsporikowej obcia’zonej momentami, Rozprawy Inzyn., 19
(1971), 371-378.

On the reciprocity theorem in the linear elastodynamics, An. St. Univ. Iagi, Matematica, 18
(1972), 193-196.

A generalized theory of linear micropolar thermoelasticity, (with E. Boschi), Meccanica, 8
(1973), 154-157.

On Almansi’s problem for elastic cylinders, Atti Accad. Sci. Ist. Bologna, Rendiconti, 9
(1972), 128-139.

On the thermal stresses in beams, J. Eng. Math., 6 (1972), 155-163.

The plane micropolar strain of orthotropic elastic solids, Archives of Mechanics, 25 (1973),
547-561.

Almansi’s problem in micropolar elasticity, Int. J. Engng. Sci., 12 (1974), 361-374.

On the positive definiteness of the operator of the micropolar elasticity, J. Eng. Math., 8
(1974), 107-112.

On some reciprocity theorems and variational theorems in linear dynamic theories of con-
tinuum mechanics, Memorie dell’Accad. Sci. Torino, Cl. Sci. Fis. Mat. Nat., Serie 4, n. 17
(1974).

On the second boundary value problem in the linear theory of micropolar elasticity, Atti
Accad. Naz. Lincei, Rendiconti, Cl. Sc. Fis. Mat., 55 (1974), 456-459.

Bending of orthotropic micropolar elastic beams by terminal couples, An. St. Univ. Iasi,
Matematica, 20 (1974), 411-418.

On reciprocity theorems and variational theorems in linear elastodynamics, Bull. Acad.
Polon. Sci., Ser. Sci. Techn., 22 (1974), 273-281.

Torsion of anisotropic micropolar elastic cylinders, ZAMM, 54 (1974), 773-779.
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Thermal stresses in micropolar elastic cylinders, Acta Mechanica, 21 (1975), 261-272.
Saint-Venant’s problem for inhomogeneous and anisotropic solids, J. Eng. Math., 9 (1975),
281-290.

Thermal stresses in inhomogeneous elastic cylinders, Mech. Res. Comm., 2 (1975),
125-129.

Saint-Venant’s problem for inhomogeneous bodies, Int. J. Engng. Sci., 14 (1976), 353-360.
Saint-Venant’s problem for heterogeneous anisotropic elastic solids, Ann. Mat. Pura Appl.
(IV), 108 (1976), 149-159.

Saint-Venant’s problem for inhomogeneous and anisotropic elastic bodies, J. Elasticity, 6
(1976), 277-294.

Saint-Venant’s problem for heterogeneous elastic solids, Rozprawy Inzyn., 24 (1976),
289-306.

Reciprocal theorems and variational theorems in nonlocal elastodynamics, Int. J. Engng.
Sci., 15 (1977), 693-699.

Saint-Venant’s problem for inhomogeneous and anisotropic elastic solids with microstruc-
ture, Archives of Mechanics, 29 (1977), 419-430.

Saint-Venant’s problem for inhomogeneous and anisotropic Cosserat elastic solids,
ZAMM, 58 (1978), 95-99.

Thermal stresses in composite Cosserat elastic cylinders, J. Thermal Stresses, 1 (1978),
149-162.

Deformation of composed Cosserat elastic cylinders, Rev. Roum. Sci. Techn. Mec. Appl.,
23 (1978), 823-845.

On the changes in the Earth’s inertia tensor due to earthquake faulting, An. St. Univ. Iasi,
Matematica, 25 (1979), Supliment, 53-61.

Thermal stresses in composite cylinders, J. Thermal Stresses, 3 (1980), 495-508.
Incremental equations in thermoelasticity, J. Thermal Stresses, 3 (1980), 41-56.

Torsion problem in the theory of non-simple elastic materials, An. St. Univ. Iasi,
Matematica, 27 (1981), Supliment, 167-172.

Thermoelastic stresses in initially stressed bodies with microstructure, J. Thermal Stresses,
4 (1981), 387-406.

Some applications of micropolar mechanics to earthquake problems, Int. J. Engng. Sci., 19
(1981), 855-864.

On the first strain-gradient theory of elastodynamics, An. St. Univ. Iasi, Matematica, 28
(1982), Supliment, 77-85.

Some theorems in a grade consistent micropolar theory of elasticity, ZAMM, 62 (1982),
35-41.

Torsion problem for non-simple Cosserat elastic materials, Bull. Acad. Polon. Sci., Ser. Sci.
Techn., 30 (1982), 111-119.

Thermoelasticity of nonsimple materials, J. Thermal Stresses, 5 (1983), 151-172.

On the energy release rate in thermoelastodynamics crack propagation, An. St. Univ. Iasi,
Matematica, 30 (1984), 1, 91-96.

On the crack propagation in micropolar elastic solids, Int. ]J. Engng. Sci., 22 (1984),
547-555.

The grade consistent theory of micropolar thermoelasticity, Rev. Roum. Sci. Techn., Ser.
Mec. Appl., 30 (1985), 3-19.

Some theorems in the theory of elastic materials with voids, J. Elasticity, 15 (1985),
215-224.

Shock waves in micropolar elastic materials with voids, An. St. Univ. Iasi, Matematica, 31
(1985), 177-186.
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71.
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76.
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85.

86.
87.

88.

89.

90.
91.

92.

93.

94.
95.

96.
97.

98.
99.
100.

101.

Thermal stresses in heterogeneous anisotropic Cosserat elastic cylinders, J. Thermal
Stresses, 8 (1985), 385-397.

A theory of thermoelastic materials with voids, Acta Mechanica, 60 (1986), 67-89.

On generalized Saint-Venant’s problems, Int. J. Engng. Sci., 24 (1986), 849-858.

On Saint-Venant’s problem, Arch. Rational Mech. Anal., 91 (1986), 363-373.

On the solution of a problem of Truesdell’s, An. St. Univ. Iagi, Matematica, 32 (1986),
95-103.

Generalized twist for the torsion of micropolar cylinders, Meccanica, 21 (1986), 94-96.

On the theory of uniformly loaded cylinders, J. Elasticity, 16 (1986), 375-382.

A theory of initially stressed thermoelastic materials with voids, An. St. Univ. Iasi,
Matematica, 33 (1987), 167-184.

Continuous dependence and uniqueness results in nonlinear theory of elastic materials
with voids, Rev. Roum. Sci. Techn. Mec. Appl., 32 (1987), 351-363.

Plane strain problems in piezoelectricity, Int. J. Engng. Sci., 25 (1987), 1511-1523.

Initially stressed thermoelastic dielectrics, J. Thermal Stresses, 11 (1988), 421-441.
Thermoelasticity of initially heated bodies, J. Thermal Stresses, 11 (1988), 17-39.

On some theorems in thermoelastodynamics, Rev. Roum. Sci. Techn. Mec. Appl, 34
(1989), 101-111.

Some theorems in the theory of thermoelasticity, (with A. Scalia), J. Thermal Stresses, 12
(1989), 225-239.

On Saint-Venant’s problem for elastic dielectrics, J. Elasticity, 21 (1989), 101-115.
Reciprocity, uniqueness and minimum principles in the dynamic theory of thermoelastic-
ity, J. Thermal Stresses, 12 (1989), 465-482.

On some theorems in thermopiezoelectricity, J. Thermal Stresses, 12 (1989), 209-224.
Reciprocity, uniqueness and minimum principles in the linear theory of piezoelectricity,
Int. J. Engng. Sci., 28 (1990), 1139-1149.

On uniqueness and continuous dependence in nonlinear thermodynamics of electromag-
netic materials, Quart. Appl. Math., 48 (1990), 85-94.

Reciprocity, uniqueness and minimum principles in elastodynamics, An. St. Univ. Iasi,
Matematica, 36 (1991), 175-181.

On the theory of mixtures of thermoelastic solids, J. Thermal Stresses, 14 (1991), 389-408.
Some theorems in the theory of nonsimple elastic bodies, (with R. Quintanilla), An. St.
Univ. Iagi, Matematica, 37 (1991), 113-124.

A theory of thermoviscoelastic dielectrics, (with M. Ciarlleta), J. Thermal Stresses, 14
(1991), 589-606.

On the grade consistent theory of micropolar thermoelasticity, (with R. Quintanilla), J.
Thermal Stresses, 15 (1992), 393-418.

A theory of mixtures of nonsimple elastic solids, Int. J. Engng. Sci., 30 (1992), 317-328.
Saint-Venant’s problem for microstretch elastic solids, (with L. Nappa), Int. J. Engng. Sci.,
32 (1994), 229-236.

On the theory of mixtures of elastic bodies, J. Elasticity, 35 (1994), 251-268.

Existence and continuous dependence results in the theory of microstretch elastic bodies,
(with R. Quintanilla), Int. J. Engng. Sci., 32 (1994), 991-1001.

A theory of mixtures of nonsimple fluids, Int. J. Engng. Sci., 32 (1994), 1423-1436.

On the stability of motions of thermoelastic fluids, J. Thermal Stresses, 17 (1994), 409-419.
Existence and continuous dependence results in the theory of interacting continua, (with
R. Quinanilla), J. Elasticity, 36 (1994), 85-98.

On the equilibrium theory of microstretch elastic solids, (with A. Pompei), Int. J. Engng.
Sci., 33 (1995), 399-410.
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Extension and bending of microstretch elastic circular cylinders, (with L. Nappa), Int. J.
Engng. Sci., 33 (1995), 1139-1151.

Decay estimates and energy bounds for porous elastic cylinders, (with R. Quintanilla),
ZAMP, 46 (1995), 268-281.

On the theory of bubbly fluids, Int. J. Engng. Sci., 33 (1995), 1853-1860.

Existence theorems in the theory of mixtures, J. Elasticity, 42 (1996), 145-163.

Uniqueness results in the theory of microstretch fluids, Int. J. Engng. Sci., 35 (1997),
669-679.

Some properties of solutions in dynamical theory of mixtures, (with L. Nappa).,
Mathematics and Mechanics of Solids, 2 (1997), 351-360.

A theory of mixtures with different constituent temperatures, J. Thermal Stresses, 20
(1997), 147-167.

On Saint-Venant’s principle for microstretch elastic bodies, (with A. Scalia), Int. J. Engng.
Sci., 35 (1997), 1277-1290.

Some results in the dynamical theory of porous elastic bodies, (with M. Ciarletta), J.
Elasticity, 50 (1998), 3-14.

On the theory of thermoelasticity without energy dissipation, J. Thermal Stresses, 21
(1998), 295-307.

On the problem of propagation of heat in mixtures, (with R. Quintanilla), Appl
Mechanics and Engineering, 4 (1999), 529-551.
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