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M. Coltoiu works on problems in analytic pseudoconvexity, especially in Stein spaces,
g-convexity and g-concavity. This type of problems have strong connections with alge-
braic topology, algebraic geometry, singularity theory. Several of his papers are cited in
Encyclopaedia of Mathematical Sciences, 74, Springer Verlag 1994, in Developments of
Mathematics 1950-2000 (Birkh&user 2000), and several other monographs such as: X. Ma,
G. Marinescu: Holomorphic Morse inequalities and Bergman kernels. Birkhuser, 2007, M.
Klimek: Pluripotential theory. Oxford University Press, 1991, E. L. Stout: Polynomial
convexity. Birkhauser, 2007, F. Forstneri¢: Stein manifolds and holomorphic mappings.
The homotopy principle in complex analysis, Springer 2011. He developed the pseudocon-
vexity school in Romania and among his students were Nicolae Mihalache, Viorel Vajaitu,
Cezar Joita, Anca Popa, Natalia Gasitoi, George lonita.



Among his most important results we mention:

- In a paper that appeared in Nagoya J. Math. [24] he solved a problem that was posed
by W. Barth (Invent. Math.1970) and was opened for 27 years. Namely he proved that in
P™ the complement of a connected closed analytic set is cohomologically (n — 1)-complete.
This problem is closely related to the following unsolved problem which in the 60’s was
already considered classic by A. Grothendieck: is it true that a connected closed curve in
P3 can be defined by two equations?

- He gave characterization of 1-convex spaces using strictly plurisubharmonic functions
that are allowed to assume the value —oo (in Math.Ann. 1985 [6]). In particular he
solved a problem raised by Fornaess and Narasiman (Math. Ann. 1980), the most difficult
part being actually the converse of their problem. This result, together with H. Grauert’s
characterization of the exceptional sets via the negativity of the normal bundle, is the finest
criterion for studying the exceptional sets. It is also the key step in [42], paper in which is
solved the Levi problem for Riemann domains over Stein spaces with isolated singularities,
[19] and [49].

- The construction (in Math. Ann. 2009 [44]) of a new example of a 2-dimensional concave
hole that cannot be filled. The previous example was constructed in the 60’s by H. Grauert
who used the theory of deformations of complex structures in his construction.

- The counterexample to the hyperintersection problem in Ann. Math. 1997 where it
is constructed an example of an open subset D of a Stein space of dimension 3 having
only one isolated normal singularity such that D is not Stein but its intersection with
every hypersurface is Stein. This example suggests that the answers to the singular Levi
problem (which is unsolved for more than a half of century) could be negative, however
no example is known. The singular Levi problem can be stated as follows: is it true that
a locally open Stein subset of a Stein space is Stein? The origins of this problem go back
to 1910 but in this form, for Stein manifolds was stated for the first time by H. Cartan in
1953.

- The construction in Math. Ann. 1998 [27] of a counterexample to the Oka-Grauert
principle for 1-convex spaces. In this paper it is constructed an example of a 1-convex
complex space X and a holomorphic line bundle on X which is topologically trivial on X,
is holomorphically trivial on a neighborhood of the exceptional set of X, however is not
holomorphically trivial on the entire space X. This example answers a problem raised by
G.Henkin and J.Leiterer who have tried to prove that such an example does not exists.

- The study of the homology Stein spaces and the relative homology of Runge pairs Runge
in J. reine angew. Math. 1986 [8]. In this paper it is solved, for Stein spaces with arbitrary
singularities, a problem posed by Andreotti and Narasimhan in Ann. Math. in the 60s. At
that time they were able to prove it only for Stein spaces with isolated singularities. In the



same paper is solved a problem raised by R. Narasiman in Invent. Math. (independently
H. Hamm proved it using Morse theory on manifolds with boundary).

- Results about the convexity type of complements of analytic subsets in Stein spaces [21]
using topological methods (local Lefschetz type theorem of Hamm).

- In [37] is obtained one of the fundamental results in the classification of normal 2-
dimensional singularities. It is shown that the universal covering space corresponding to
the link is a Stein manifold if and only if the fundamental group of the link is Stein. This
result is used in [44] to study the famous union problem for 2-dimensional Stein spaces.

- In [52] it is constructed a counterexample to the open immersion problem, i.e. an irre-
ducible complex space Y such that the global holomorphic functions on Y separate points
and give local coordinates, but Y cannot be realized as an open subset of a Stein space.

- In three papers ([49], [53], [55]) there have been obtained strong results concerning the
coverings of 1-convex surfaces: it is possible that such covering X does not satisfy the disk
property if it contains an infinite string of rational curves and for the structure sheaf Ox
of X it might happen that the first cohomology group H'(X, Ox) is not separated.
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Master-Degree in Operatorentheorie an der Universitit Bukarest;
republikanisches Stipendium

Lehrer am Informatikkolleg in Bragov

Wissenschaftlicher Mitarbeiter am Institut fiir Mathematik der Ruméni-
schen Akademie; “Senior Researcher” seit 1995

Doktorandenstipendium der franzosischen Regierung an der Universitét
Paris VII; Betreuer: Prof. Louis Boutet de Monvel

Promotion an der Universitidt Paris VII

Assistent an der Universitdt Bukarest

Lektor an der Universitédt Bukarest

NATO/Royal Society Postdoktorandenstipendium, Univ. of Edinburgh

Postdoktorandenstipendium der franzosischen Regierung, Institut de Ma-
thématiques de Jussieu

Postdoktorandenstipendium des Graduiertenkollegs “Geometrie und Nicht-
lineare Analysis”, Humboldt-Universitéit zu Berlin

Wissenschaftlicher Mitarbeiter am Institut fiir Mathematik der Hum-
boldt-Universitét zu Berlin; Mitglied im SFB 288 “Differential Geometry
and Quantum Physics” (bis 2003).

Habilitation in Mathematik an der Humboldt-Universitét
Wissenschaftlicher Mitarbeiter am Fachbereich Mathematik der Goethe-
Universitit, Frankfurt am Main

Universitétsprofessor (W2) am Mathematischen Institut der Universitét
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Weitere wichtige Forschungsaufenthalte

August-Sept. 2007 Gastwissenschaftler an der Ecole Polytechnique Paris

Februar-Mirz 2007 Gastwissenschaftler an der Ecole Polytechnique Paris

Februar 2005
Sept.-0kt. 2003
M&rz 2003

Juli 2003

Gastwissenschaftler an der Johns Hopkins University, Baltimore
Gastprofessor an der University of Toronto

Gastprofessor an der Université Paris-Sud, Orsay

Research in pairs, Mathematisches Institut Oberwolfach

Ausgewihlte Konferenzvortrige

April 2007

Juni 2006
Dezember 2005
September 2005
Juni 2005

Juni 2005
November 2004

Juli 2004

Marz 2004
Aug.-Sept. 2004

April 2003
September 2002
Juli 2002

Oktober 2000

Juni 2000

Juli 1997

International Conference on Geometry and Analysis on Manifolds, Chern
Institute, Nankai, Tianjin

(Org. Xianzhe Dai, Xiaonan Ma, Weiping Zhang)

Dynamique et Géométrie Complexes, CIRM, Luminy

(Org. T.-C. Dinh, J. Duval)

Hayama Symposium on Complex Analysis in Several Variables, Hayama,
Japan (Org. J. Noguchi, A. Kodama, S. Takayama, A. Fujiki, T. Ohsawa)
Workshop on Quantization, Complex and Harmonic Analysis, ESI, Wien
Conference in Complex Analysis and Geometry, CIRM, Luminy

27¢ Joint Meeting of the AMS, DMV, OMG, Mainz

Recent developments in spectral geometry, Blossin

(Org. C. Bér, Th. Friedrich, D. Schiith)

Géométrie des variétés complexes, CIRM, Luminy
(Org. G. Dloussky, K. Oeljeklaus, A. Teleman)

Geometric Analysis, CIRM, Luminy (Org. M. Lesch, M. Pflaum)

Workshop on Analysis and Resolution of Singularities, Université de
Montreal (Org. E. Bierstone, R. Melrose, P. Milman, D.H. Phong)

Topics in real and complex geometry, Centro Ennio de Giorgi, Pisa
Tagung “Fundamental Groups in Geometry”, Oberwolfach

Complex and Algebraic Geometry, Wuppertal Midterm Conference of
the European Network “Complex and Algebraic Geometry”

Complex and Algebraic Geometry, Cortona Midterm Conference of the
European Network “Complex and Algebraic Geometry”

Euresco Conference “Mathematical Analysis” (PDE and Applications to
Geometry and Physics), Castelvecchio Pascoli (Org. J. Eichhorn, Th.
Friedrich, W. Miiller, M. Shubin, S. Stolz)

Conference on Complex Analysis and Applications in the Banach Center
in Warsaw (Org. E. Chirka, A.-M. Chollet, H. Jacobowitz, J. Siciak, R.

Dwilewicz)



Juli-Aug. 1997

Complex methods in Differential Geometry, Edinburgh (Org. R. Bryant,
M. Eastwood, C. Lebrun, T. Bailey, M. Singer)

Ausgewéhlte Seminarvortrige

2007
2007

2006
2005
1993-2006

2003, 2005
2005
2004, 2006
2001
2001

Mitgliedschaften

2007-2011
2006-2012
2000-2003
2000-2002
2000-2004

Organisation

2007

Koln, den 8.10.2007

Séminaire Arthur L. Besse, Ecole Polytechnique Paris

Kolloquium des Fachbereichs Mathematik und Informatik, Philipps-Universitéit
Marburg

Séminaire de Géométrie et Singularités, Université de Provence, Marseille
Kolloquium des Mathematischen Institutes, Universitit zu Koln
Séminaire Lelong-Dolbeault-Skoda-Henkin-Trépreau, Université Paris VI
(Februar 1993, Mérz 1998, November 2002, Mérz 2005, Mirz 2006)
Séminaire Analyse et Géométrie, Université Paris Sud

Analysis Seminar, Johns Hopkins University

Forschungsseminar “Globale Analysis” (W. Miiller), Universitéit Bonn
Sém. de géométrie analytique et algébrique, Inst. Fourier, Grenoble

AG Komplexe Analysis Bonn—Wuppertal (I. Lieb, K. Diederich)

SFB TR12 “Symmetries and Universality in Mesoscopic Systems”
Graduiertenkolleg 1269 “Globale Strukturen in Geometrie und Analysis”
SEFB 288 “Differential Geometry and Quantum Physics”

EU Netzwerk TMR “Komplexe Analysis und Geometrie”

EU Netzwerk TMR “Geometrische Analysis”

Minisymposium ” Global Analysis”, Gemeinsame Jahrestagung der DMV
und GDM, Berlin, 2007
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DOMENII de CERCETARE:

Functii de mai multe variabile complexe

Geometrie Complexa

EDUCATIE:

1995 - 2000, Program Doctoral in Matematica la SUNY at Buffalo, U.S.A. Doctorat
obtinut in iunie 2000. Conducator de teza: Mohan Ramachandran.

1988 - 1993, Facultatea de Matematica, Universitatea din Bucuresti, Conducator al
lucrarii de licenta: Martin Jurchescu.

POZITII ACADEMICE:

2004 - prezent: Cercetator la Institutul de Mathematica ” Simion Stoilow” al Academiei
Romane.

2002 - 2004: Everett Pitcher Visiting Professor la Lehigh University, S.U.A.
2000 - 2002: Postdoctoral Fellow la The University of Western Ontario, Canada.
1995 - 2000: Teaching Assistant, SUNY at Buffalo, U.S.A.

1993 - 1995: Cercetator la Institutul de Mathematica ”Simion Stoilow” al Academiei
Romane.



ALTE ATRIBUTII:

e Secretar Stiintific, Institutul de Mathematica ” Simion Stoilow” al Academiei Romane,
2012 - 2016.

e Membru CNCS, 2011 - 2013.

PREMII:

e Premiul “Simion Stoilow” al Academiei Romane.

PREZENTARI la CONFERINTE si SEMINARII:

e “Bifurcation locus of polynomial maps”, Geometric Function Theory in Higher Di-
mension, Cortona, 2016.

e “On the parametrization of germs of two-dimensional singularities”, Babes-Bolyai
University, Cluj-Napoca, 2016

e "On coverings of 1-convex surfaces” - I'Institut de Mathématiques de Jussieu, Paris,
2015.

e "Covering complex spaces by finitely many connected Stein sets” - Université Lille
1, 2015.

e "Finite coverings of complex spaces by connected Stein open sets”, The Eighth
Congress of Romanian Mathematicians, Iasi, 2015.

e " Analytic convexity - a short introduction”, Summer School in Cologne: Topics in
Complex Analysis, Cologne, 2014.

e "Complex spaces with prescribed singular locus” , Gheorghe Bucur 75 Conference,
Bucharest, 2014.

e "On the parametrization of germs of two-dimensional singularities”, Université Lille,
1 2013.

e “Stein spaces and open imersions in Stein spaces, University of Bucharest, 2013
e "Coverings of a link singularity and g-convexity”, Université Lille 1, 2011.
e "On coverings of 1-convex surfaces”, Université Lille 1, 2011.

e 7On the disk property of coverings of 1-convex surfaces”, The Seventh Congress of
Romanian Mathematicians, Brasov, 2011.

e 7 Analytic convexity via lower dimensional objects”, The 10th International Workshop
on Differential Geometry and its Applications Ovidius University, Constanta, 2011.

e "Coverings of 1-convex manifolds”, Constantin Banica Memorial Conference, Bucharest,
2011.



”Cohomological g-convexity in top degrees for Zariski open sets in P" 7  Journée
" Lille-Bucuresti “, Lille, 2010.

7 Analytic convexity in complex manifolds”, The 18th conference on applied and
industrial mathematics, Iagi, 2010.

”Generically strongly g-convex complex spaces”, IMAR 60 International Confer-
ence,Bucharest, 2009.

"Extending Kéhler metrics from subvarieties”, The 11th Romanian - Finnish Semi-
nar, Alba-Iulia, 2008.

”Generically strongly g-convex complex spaces” - Humboldt Universitat zu Berlin,
Complex Analysis Seminar 2006

"Polynomially convex domains are not characterized by intersections with complex
lines” Journée d’Analyse Géométrique ”Bucuresti-Lille” - Univeristé Lille 1, 2006.

”On a problem of Bremermann concerning Runge domains”- The Xth Romanian-
Finish Seminar, Cluj-Napoca 2005

”On a problem of Bremermann concerning Runge domains” - Humboldt Universitat
zu Berlin, Complex Analysis Seminar 2005

” Analytic Convexity” - IMAR Monthly lectures, 2004.
7 A few observations regarding Runge pairs” - Syracuse University, 2004.

”On uniformly Runge domains in a Stein manifold” - Lehigh University Geome-
try/Topology Conference, 2003.

” An abstract notion of convexity” - Auburn University at Montgomery, 2003.

" Different Notions of Convexity and Concavity in Complex Analysis” - Lehigh Uni-
versity, 2002.

"The Third Cauchy-Fantappie formula of Leray” - University of Western Ontario,
2002.

”The Third Cauchy-Fantappie formula of Leray” - SUNY at Stony Brook, 2002.
”Convexity and Concavity in Complex Analysis” - Wichita State University, 2002

"Traces of Convex Domains” - Complex Analysis Conference, University of Michigan,
Ann Arbor, 2001

On Locally Hyperconvex Stein Domains” - Lehigh University Geometry/Topology
Conference, 2001.

”On Runge domains in C"” - University of Western Ontario, 2000.

”On the n-concavity of Covering Spaces with Parameters” - AMS Meeting, Wash-
ington DC, 2000.



“On the n-concavity of Covering Spaces with Parameters”- SUNY at Buffalo, 1999.

“On the Projection of Runge domains” - Special Session on Complex Geometry, AMS
Regional Meeting, Buffalo, 1998

“Analytic Convexity and Vanishing Theorems”- SUNY at Buffalo, 1997.
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