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Emeritus Senior Scientist

in Geosciences

69 years, married, 2 children

Education

1986

1980

1978

Thése d’Etat, University Paris-South, “Elements of anatomy and physiology of the Earth’s mantle: seismic
tomography and experimental convection”

Thése de 3™ cycle, University Paris-South, “Convection in the Earth’s mantle: experimental study of the
effect of the lateral cooling produced by the subducting oceanic lithosphere on sub-continental
convection”, Dissertation advisor: C. Froidevaux

Master in Physics (Geophysics specialty), University Paris-South

Research Positions

2021-

2011-2021

1996-2010

1989-1995

1982-1988

1981-1982

1980

Institut des Sciences de la Terre, University Grenoble Alpes, France
CNRS Emeritus Senior Scientist

Institut des Sciences de la Terre, University Grenoble Alpes, France
CNRS Research Director
Collaborations with: N. Schaeffer, D. Schmitt, D. Jault, T. Alboussiere, P. Cardin, D. Cébron

02/2017. | \REAP, University of Maryland, USA
05/2011 CNRS Researcher in residence
Collaborations with: D.P. Lathrop, D. Zimmerman, S. Triana

Laboratoire de Géophysique Interne et Tectonophysigue, University of Grenoble, France
CNRS Research Director
Collaborations with: P. Cardin, D. Brito, D. Jault, T. Alboussiére, D. Schmitt

Laboratoire de Géologie de I'Ecole Normale Supérieure, Paris, France
CNRS Research Director (1991-)
Collaborations with: Y. Ricard, P. Olson, V. Maupin

Institute of Earth Sciences, Utrecht University, the Netherlands
1991-1992 CNRS Researcher in residence
Collaborations with: J. VanDecar

Laboratoire de Géophysique et Géodynamique Interne, University Paris-South, Orsay, France
CNRS Research Associate
Collaborations with: J-P. Montagner

Seismological Laboratory, California Institute of Technology, Pasadena, USA
Research Assistant
Collaborations with: Don L. Anderson, I. Nakanishi, T. Lay, B. Hager, R.F. Scott, E.A. Okal

Department of Geophysical Sciences, The University of Chicago, USA
Research Associate
Collaborations with: F.M. Richter, S.F. Daly

Main Administrative Positions

2012-2018
2006-2010
2004-2006
2000-2004
1999-2002

President of the Council of the Observatory Midi-Pyrénées

Director of the Observatory of Sciences of the Universe of Grenoble

President of the Commission of Specialists in Earth and Environment Science, University of Grenoble
President of the French National Evaluation Committee “Earth: physics and chemistry”

Director of the Graduate School “Earth, Universe, Environment” of the University of Grenoble


mailto:Henri-Claude.Nataf@univ-grenoble-alpes.fr

Other Service

Journals Editor of eEarth EGU Journal (2005-2008), Member of the Editorial Boards of “Earth & Planetary Science
Letters” (1987-2007), and “Physics of the Earth & Planetary Interiors” (1992-2015)
International Member of the Scientific Advisory Board of “Helmholtz Zentrum Dresden Rossendorf” (2018-2022)

Vice-President of the International Group “Study of the Earth Deep Interior” (1999-2003)

Awards
2021 Ampeére Prize of the French Academy of Science (as a member of the Geodynamo team)
2011 Paul Doistau-Emile Blutet Prize of the French Academy of Science
1997 Barrabé Prize of the French Geological Society
1985 CNRS Bronze medal
1981 Guinier Prize of the French Physical Society
Doctoral Research Direction
“ . . 2 o o
2021- Thomas FRASSON How does the rTIantIe influence magnetic reversals?”, University Grenoble Alpes (S.
Labrosse co-advisor)
. “Contributions of turbulent fluctuations to the induced magnetic field in a liquid sodium
2014 S CABANES
tmon experiment”, University Grenoble Alpes Thesis. (N. Schaeffer co-advisor)
2009 Nadége GAGNIERE Experimental study of the magnetostrophic regime with DTS (Derviche Tourneur

2004 Nathanaél SCHAEFFER

2001 Julien AUBERT
1998 Daniel BRITO
1997 Valérie EMERY
1996 J1Ying

1995 Bruno LAFAURIE
1993 Sylvain HOUARD
1992 Philippe CARDIN
1989 Valérie ANSEL

Sodium)”, University Joseph Fourier Grenoble Thesis.

“Instabilities, turbulence and dynamo in a sheared fluid layer in rapid rotation”,
University Joseph Fourier Grenoble Thesis. (P. Cardin advisor)

“Experimental and numerical models of convection on the Earth’s core”, University
Joseph Fourier Grenoble Thesis. (P. Cardin advisor)

“Experimental and theoretical approaches of the dynamics of the Earth’s core”, Ecole
Normale Supérieure Thesis & Johns Hopkins University PhD. (P. Olson co-advisor)
“Diffracted S waves at the base of the mantle: modeling diffusion by the heterogeneous
D” layer”, Ecole Normale Supérieure Thesis. (V. Maupin co-advisor)

“Diffraction tomography and detection of plumes in the lower mantle”, Ecole Normale
Supérieure Thesis.

“Modeling convection by a lattice-gas method and interface tracking technique”, Ecole
Normale Supérieure Thesis. (S. Zaleski advisor)

“Structure of the D” layer, study of the caustic of the PKP waves”, University Paris 6
Thesis.

“Aspects of convection in the Earth: coupling of the upper and lower mantles, thermal
convection in the liquid core”, University Paris 6 Thesis. (P. Olson co-advisor)

“Mantle anisotropy deduced from shear wave splitting”, University Paris-South Thesis.

Main Research Achievements

Core dynamics, MHD and dynamo

Experimental Fluid Dynamics

Seismology

Mantle dynamics

* first experimental observation of geostrophic Alfvén waves

* introduction of t - £ diagrams for turbulence in planetary cores
* experimental discovery of negative turbulent magnetic diffusivity
* first experiment exploring the magnetostrophic regime

* experimental evidence of zonal motions in rotating convection
* co-invention of Modal Acoustic Velocimetry

* adaptation of Ultrasound Doppler Velocimetry to liquid metals
* diffraction tomography and detection of mantle plumes

* construction and diffusion of the 3SMAC model

* characteristics of the D” discontinuity

* first tomographic anisotropic model of the upper mantle

* properties of convection with temperature-dependent viscosity



Geophysical fluid dynamics
Core dynamics, MHD and dynamo

Seismology

Mantle dynamics

Geophysics

Main Courses Taught

* From the Lab, up and down (Master class for graduate students and postdocs
in Kyoto, Japan) (FDEPS program. On line course at: http:/ /www.gfd-
dennou.org/seminars/fdeps/2018-11-27 /index.htm.en )

* core dynamics and dynamo (Master and PhD levels)

* seismic waves and modes (Bachelor and Master levels)

* properties of the D” layer (post-doctoral Les Houches)

* exploration geophysics (Bachelor level)

* geochemistry and mantle convection (Master level and PhD levels)

* Earth dynamics, Physics of the Earth (Master level)


http://www.gfd-dennou.org/seminars/fdeps/2018-11-27/index.htm.en
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Books and Chapters
2015 Nataf H-C. and N. Schaeffer, Turbulence in the core, in Treatise on Geophysics, second Edition, Vol. 8
Core Dynamics, P. Olson and G. Schubert Eds, Elsevier B.V., p. 161-181, 2015.
Nataf H-C. et J. Sommeria, coordinators, La physique et la Terre, Collection Croisée des Sciences, Belin-
CNRS-Editions, 144 pp.
1998 Jolivet L. et H-C. Nataf, Géodynamique, Collection Geosciences, Dunod, 226 pp, Paris.

2000

Articles in Refereed Journals
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Nataf H-C., Tidally synchronized solar dynamo: a rebuttal, Solar Physics, 297, 107, 2022 + Response to Comment on “Tidally
Synchronized Solar Dynamo: a Rebuttal”, Solar Physics, 298, 33, 2023.

Landeau M., A. Fournier, H-C. Nataf, D. Cébron and N. Schaeffer, Sustaining Earth’s magnetic dynamo, Nature Reviews Earth &
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Rev. Fluids, 3, 034608, 2018.
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Int., 211, 1-29, 2017.
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Letters, 113, 184501, 2014 + Erratum, Phys. Rev. Lett., 115, 189901, 2015.
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experiment, Phys. Rev. E, 90, 043018, 2014.
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