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Thermal diffusion segregation, Nonequilibrium Thermodynamics and Fluctuation Kinetics
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Conference papers

1. V. Garzo, Self-diffusion in steady Couette flow, in Rarefied Gas Dynamics 17, A.E. Beylich
ed. (VCH, Weinheim), 207-213 (1991).

2. A. Santos and V. Garzd, Exact non-linear transport from the Boltzmann equation, in Rarefied

Gas Dynamics 19, J. Harvey and G. Lord, eds. (Oxford University Press, Oxford), 13-22
(1995).

3. V. Garz6 and M. Loépez de Haro, Mutual diffusion tensor of a dilute gas in a thermostatted

shear flow state, in Rarefied Gas Dynamics 19, J. Harvey and G. Lord, eds. (Oxford
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4. C. Marin and V. Garz6, Momentum transport in a dilute binary mixture, in Rarefied Gas

Dynamics 19, J. Harvey and G. Lord, eds. (Oxford University Press, Oxford), 244-249
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Anales de Fisica Monografias numero 4, 225-226 (1998).
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22. R. Gomez Gonzalez and V. Garzod, First-order contributions to the partial temperatures in
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2.

10.

1.
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13.

Diffusion under shear flow. Instituto de Investigaciones en Materiales, UNAM, México (May
1991).

Absence of normal solution in far from equilibrium states. Instituto de Investigaciones en
Materiales, UNAM, México (June 1994).

Boltzmann kinetic theory for inelastic Maxwell mixtures. Department of Chemistry, Kyoto
University, Japan (September 2004).

Kinetic Theory of granular mixtures: Thermal diffusion segregation. Centro de Investigacion en
Energia, UNAM, M¢xico (August 2009).

Non-equlibrium phase transition in a granular binary mixture. Departamento de Matematicas,
UAB, Barcelona, Spain (January 2011).

Continuum Description of Gas-Solid Flows with LBM-based Drag Model. Department of
Chemical and Biological Engineering, University of Colorado, Boulder (June 2011).

Instabilities in granular fluids at moderate densities. LPTMS, Université Paris-Sud (May 2015).
Thermal diffusion segregation in granular mixtures. Departamento de Fisica, Universidad de
Chile, Santiago de Chile (March, 2017).

Segregation in granular mixtures. G. Millan Institute, Fluid Dynamics, Nanoscience and
Industrial Mathematics Department of Materials Science and Engineering and Chemical
Engineering, Universidad Carlos III, Madrid (March, 2018).

Granular mixtures at moderate densities. A Kinetic Theory approach. School of Engineering,
University of Warwick, Coventry (June 26, 2019).

Navier-Stokes transport coefficients of gas-solid flows at moderate densities. Mathematics
Institute, University of Warwick, Coventry (June 28, 2019).

Kinetic theory of granular suspensions. Department of Mechanical Engineering, University of
Michigan, Ann Arbor (April 20, 2021) (webinar).

A kinetic theory approach to granular fluids. Institute for Condensed Matter Physics of the NAS
of Ukraine, Lviv (Ukraine) (December 14, 2023) (webinar).

Invited Lectures: Conferences and Workshops (speaker underlined)

1.

An exact solution of the Boltzmann equation for a binary mixture. A. Santes and V. Garzo,
Fourth International Workshop on Mathematical Aspects of Fluid and Plasma Dynamics, Kyoto,
Japan (October 1991).
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Exact non-linear transport from the Boltzmann equation. A. Santes and V. Garzo, 19th
International Symposium on Rarefied Gas Dynamics, Oxford, UK (July 1994).

Tracer diffusion far from equilibrium. M. Lopez de Haro and V. Garzo, CAM 94 Physics
Meeting, Canctin, México (September 1994).

High-velocity tail in a dilute gas under uniform shear flow. J.M. Montanero, V. Garzé and A.
Santos, European Workshop on Kinetic Equations, Granada, Spain (April 1996).

Diffusion in a granular mixture at low density. V. Garzé and J. W. Dufty, CECAM Workshop on
Statistical Physics for Dynamic Granular Media, Lyon, France (July 2000).

Shear viscosity of a granular fluid. J. M. Montanero, V. Garz6, A. Santos and J.W. Dufty,
CECAM Workshop on Computational Kinetic Theory: Mesoscale Applications, Lyon, France
(May 2001).

Rheological properties in a granular mixture. V. Garzé and J.M. Montanero, Euroconference on
Asymptotic Methods and applications in Kinetic and Quantum-Kinetic Theory, Granada, Spain
(September 2001).

Diffusion in granular shear flows. V. Garzé, CECAM Workshop on Granular Gases: Theory-
Experiments-Simulations, Lyon, France (Deptember 2001).

Transport coefficients for granular mixtures at low density. V. Garzé and J. W. Dufty, Florida-
Paris Workshop on Granular Fluids, Paris, France (November 2003).

Hydrodynamics for inelastic Maxwell mixtures. V. Garzo, Sixth International Workshop on
Mathematical Aspects of Fluid and Plasma Dynamics, Kyoto, Japan (September 2004).

Transport coefficients for a granular gas under simple shear flow. V. Garzé, CECAM
Workshop on “From gases to glasses in granular matter: Thermodynamic and hydrodynamic
aspects,”” Lyon, France (June 2005).

Navier-Stokes velocity distribution of a granular gas in the heat flux problem. A. Santos, J. M.
Montanero and V. Garz6, CECAM Workshop on “From gases to glasses in granular matter:
Thermodynamic and hydrodynamic aspects,”” Lyon, France (June 2005).

Shear Flow of Inelastic Maxwell particles. A. Santos and V. Garzd, DuftyFest, Gainesville,
Florida (September 2005).
Dense fluid transport for granular mixtures of inelastic hard spheres. V. Garzo, J. W. Dufty, and
C. M. Hrenya, Granular Fluids--A Proving Ground for Nonequilibrium Statistical Mechanics,
Sevilla, Spain (September 2007).

Segregation by thermal difusion of an intruder in a granular dense gas. V. Garzé, Granular Gas
2008: Beyond the dilute limit, Thurnau, Germany (September 2008).
Kinetic theory of granular gas mixtures. V. Garzé, Temperature in non-equilibrium systems,
Barcelona, Spain (September 2008).
Kinetic theory for binary granular gas mixtures: Some applications. V. Garzo, 5th Internacional
Workshop on Nonequilibrium Thermodynamics, Cuernavaca, México (August 2009).
Incorporation of Fluid Phase into Hydrodynamic Description of Granular Flows. C.M. Hrenya,
V. Garzd, S. Subramaniam, R. Garg, and S. Tennetti, Southern Workshop on Granular Materials
SWGMO09, Viiia del Mar, Chile (November 2009).
Non-equilibrium phase transition in a sheared inelastic granular mixture. V. Garzd and E.
Trizac, Fluctuation Phenomena in Interdisciplinary Science, Barcelona, Spain (April 2011).
Non-Newtonian properties in granular Couette flows. V. Garzé, F. Vega Reyes, and A. Santos,
Granular and Active Fluids, Zaragoza, Spain (September 2011).
Kinetic theory for granular mixtures at moderate densities: Some applications, V. Garzé, 2"°
IMA Conference on Dense Granular Flows, Keynote Speaker, Cambridge, UK (July, 2013).

(i) Enskog kinetic theory of monodisperse granular gases, (ii) Enskog kinetic theory for granular
mixtures. Some applications; (iii) Transport properties in driven granular mixtures at low-
density. Some applications. V. Garzé. Rheology of disordered particle-suspensions, glassy and
granular materials, three Keynote Lectures, Kyoto, Japan (June, 2018).

On the application of kinetic theory to granular gases. V. Garzd. FisEs’23, Pamplona (25-27,
octubre 2023).
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1.

2.
3

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

Self-diffusion in steady Couette flows. V. Garzé, 17th International Symposium on Rarefied Gas
Dynamics, Aachen, Germany (July 1990).

Tracer diffusion in shear flows. V. Garzo, FISES’91, Gijon, Spain (October 1991).

Diffusion in far from equilibrium states. V. Garzo and A. Santos, 18th [UPAP International
Conference on Statistical Physics, Berlin, Germany (August 1992).

Mutual diffusion tensor of a dilute gas in a thermostatted shear flow state. V. Garzé and M.
Lépez de Haro, 19th International Symposium on Rarefied Gas Dynamics, , Oxford, UK (July
1994).

Nonlinear viscosity in a binary mixture at low-density. C. Marin and V. Garzo, FISES’94,
Sevilla, Spain (October 1994).

Heat and momentum transport in the ellipsoidal statistical model. M. Lépez de Haro and V.
Garzo, European Workshop on Kinetic Equations, Granada, Spain (April 1996).
Non-equilibrium phase transition in a sheared dilute binary mixture. C. Marin, V. Garzé and A.
Santos, FISES’96, Zaragoza, Spain (May 1996).

High-velocity tail in a dilute gas under shear. A. Santos, J. M. Montanero, and V. Garzo, 20th
International Symposium on Rarefied Gas Dynamics, Beijing, China (August 1996).

Electrical current density in a dilute gas under Couette flow. V. Garzd, First European
Symposium on Applied Kinetic Theory, Toulouse, France (May 1998).

Influence of gravity on the thermal conductivity. M. Tij, V. Garz6 and A. Santes, 21th
International Symposium on Rarefied Gas Dynamics, Marseille, France (July 1998).

Nonlinear transport in a sheared binary mixture. C. Marin and V. Garz6, No Lineal 2000,
Almagro, Spain (May 2000).

Diffusion in a sheared granular gas. V. Garzd, FISES’02, Tarragona, Spain (May 2002).
Impurities in inelastic Maxwell models. V. Garzé, 24th International Symposium on Rarefied
Gas Dynamics, Bari, Italy (July 2004).

DSMC evaluation of the Navier-Stokes shear viscosity of a granular fluid. J. M. Montanero, A.
Santes, and V. Garz6, 24th International Symposium on Rarefied Gas Dynamics, Bari, Italy
(July 2004).

Segregation in granular mixtures: Thermal diffusion. V. Garzé, DYGRAM 2006 granular
dynamics, jamming, rheology and instabilities, Rennes, France (June 2006).

Segregation in a dense granular gas under gravity. V. Garzé, FISES’08, Salamanca, Spain
(March 2008).

Segregation in moderately dense granular binary mixtures. V. Garzé, The XV International
Congress on Rheology, Monterey, CA, USA (August 2008).

Energy production rates in fluid mixtures of inelastic rough hard spheres. A. Santos, G. K.
Kremer, and V. Garzo, Southern Workshop on Granular Materials SWGMO09, Vifia del Mar,
Chile (November 2009).

What do the inelastic uniform shear flow and the elastic Fourier flow have in common?. F. Vega
Reyes, A. Santos, and V. Garzd, Southern Workshop on Granular Materials SWGMO09, Vina del
Mar, Chile (November 2009).

The role of kinetic transport coefficients in the hydrodynamic simulations of granular flow. L.
Almazan, J. A. Carrillo, C. Saluefa, V. Garzo6 and T. Poschel, 24" International Symposium on
Rarefied Gas Dynamics, Zaragoza, Spain (July 2012).

Enery non-equipartition in a granular impurity under Couette-Fourier flow. F. Vega Reyes and
V. Garzo, 24" International Symposium on Rarefied Gas Dynamics, Zaragoza, Spain (July
2012).

24, Diffusion and segregation of a granular impurity in a dense inelastic fluid, F. Vega Reyes and V.

22.

Garzo, 2"° IMA Conference on Dense Granular Flows, Cambridge, UK (July, 2013).
Characteristic length and time scales for granular dynamics, F. Vega Reyes, A. Santos, V.
Garzo, M. Garcia Chamorro and N. Khalil, Physics of glassy and granular materials, Yukawa
Institute, Kyoto, Japan (July 2013).
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26.
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28.

29.

30.

31.

32.

33.

34.

35.

Molecular dynamics simulations of driven granular mixtures, N. Khalil and V. Garzo,
Workshop on Numerical Modelling of Grains/Fluids Flows, ENS Lyon, France (November
2013).

Instabilities in granular fluids at moderate densities, V. Garzé, P. Mitrano and C. Hrenya,
International Conference on Statisitcal Physics (SigmaPhi 2014), Rhodes, Greece (July 2014).
Flow instabilities in undriven granular fluids at moderate densities, V. Garzé, P. Mitrano and C.
Hrenya, Flowing Matter 2014, Lisbon, Portugal (December 2014).

Non-Newtonian granular suspensions under simple shear low, V. Garzé, M. G. Chamorro and
F. Vega Reyes, Flowing Matter 2016, Porto, Portugal (January 2016).

Transport in granular sheared suspensions, V. Garzd, International Conference on Statistical
Physics (SigmaPhi 2017), Corfu, Greece (July 2017).

Transport properties of driven inelastic Maxwell mixtures, V. Garzé and N. Khalil, 31%
International Symposium on Rarefied Gas Dynamics, Glasgow, UK (July 2018).

Transport coefficients of granular suspensions at moderate densities, V. Garz6 and R. Gomez
Gonzalez, 3® IMA Conference on Dense Granular Flows, Cambridge, UK (July, 2019).
Transport coefficients of granular suspensions at moderate densities, R. GOmez Gonzalez and
V. Garzo, Traffic and Granular Flow 2019, Pamplona, Spain (July, 2019).

Non-monotonic Mpemba effect in binary molecular suspensions, R. Gomez Gonzilez and V.
Garzo, Powders and Grains 2021 (online conference) (July 2021).

Stability of the homogeneous steady state for a model of a confined quasi-two-dimensional
granular fluid, V. Garzo, R. Brito, and R. Soto, Powders and Grains 2021 (online conference)
(July 2021).

Shear viscosity for granular mixtures: Assessment of kinetic theories, M. Garcia Chamorro and
V. Garz6, International Conference on Statistical Physics (SigmaPhi 2023), Creta, Greece (July
2023).

Rheological properties in a sheared granular suspension, R. Gomez Gonzalez and V. Garzo,
33rd International Symposium on Rarefied Gas Dynamics, Goéttingen, Germany (July, 2024).
Rheology of a sheared granular suspension, R. Gomez Gonzalez, , M. Garcia Chamorro, and V.
Garzé, 4th IMA Conference on Dense Granular Flows, Cambridge, UK (Juny, 2025).

Graduate (PhD) students supervised

NR W=

José Maria Montanero Fernandez, Ph. D. Physics (June 1996), co-advised with A. Santos.
Concepcidon Marin Porgueres, Ph. D. Physics (February 1997), co-advised with A. Santos.
Antonio Astillero Vivas, Ph. D. Physics (June 2007), co-advised with A. Santos.

Moisés Garcia Chamorro, Ph. D. Physics (July 2017), co-advised with F. Vega Reyes.
Rubén Gémez Gonzalez, Ph. D. Physics (September 2022).

Postdoctoral Researchers Supervised

Professor Mariano Lopez de Haro (1994-1995)
Dr. Francisco Vega Reyes (2006-2008)
Dr. Nagi Khalil Rodriguez (2013-2014)

Journal reviews

e Physics of Fluids



Physical Review E

Physical Review Letters

Journal of Chemical Physics

Journal of Physics B

Journal of Fluid Mechanics

Physica A

Transp. Theory and Stat. Phys.
Nonlinearity

Phys. Lett. A

J. Statistical Mechanics

J. Statistical Physics

Mathematical Reviews

Physica Scripta

Journal of Molecular Liquids

Journal Non-Newtonian Fluid Mechanics
European Physics Journal Special Topics
Informacion Tecnoldgica (Chile)
International Journal of Physical Sciences
Mathematical Models of Natural Phenomena
Powder Technology

Granular Matter

Europhysics Letters

New Journal of Physics

Chemical Engineering Science

Advances in Condensed Matter Physics
Journal of Computational Physics
Chemical Physics

Results in Physics

Journal of Physics A: Mathematical and Theoretical
International Journal of Multiphase Flows
AIChE

Proposal reviews

ANEP (Spanish Governement)

ANECA (Spanish Agency)

AGAUR (Regional Government of Catalufia)
ACSUCYL (Regional Government of Castilla y Le6n)
NOW (Netherlands Organisation for Scientific Research)
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Synergistic Activities

e Member of the Board that worked out the book " Titulo de Grado en Fisica’> (ANECA, Spanish
agency).

e Member of the Editorial Board of the international journals Granular Matter, Entropy and
Frontiers in Soft Matter.

o University of Extremadura. Vicedean of the Faculty of Sciences (2003-2011).
e Coordinator of ANECA (Spanish Agency) for FPU Grants of the 2012 and 2013 calls in the field
“Physics and Space Sciences”.
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