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Tea
hing StatementI 
onsider that my tea
hing mission is to guide students during their ed-u
ation, to enable them to 
arry out their own edu
ational proje
t. I havebeen tea
hing Mathemati
s in several universities for 7 years. In Fran
e, Ihad been in 
harge of le
ture of Algebra (
omplex numbers, polynomials,ve
tor spa
es, matri
es, some Logi
 notions, Arithmeti
, A�ne Geometry)and Analysis (
ontinuity, inverse fun
tions, Taylor formula, sequen
es, in-tegration, fon
tions of two variables) at an engineering university (INSA)in Lyon, in Paris XI University (Paris Sud, Orsay), and in Lille 1 univer-sity. This a
ademi
 year, I taught Cal
ulus for business and for Engineersat Texas A&M University.I have always followed my prin
iple:I �t my tea
hing to the students' expe
tations and levels.While I was working in Lyon, most of my students wanted to be
omeengineers. None of them wanted to be a mathemati
ian. So, I emphasizedApplied Mathemati
s rather than Pure Mathemati
s. I usually en
ouragedthem to use their 
al
ulators to get intuitions of the results or to 
he
k theywere right. I managed several Computer Algebra System (Maple) 
ourses.For example, they draw the graph of Taylor approximation polynomials of
osinus.In Lille, most of my students want to be
ome tea
hers in mathemati
s.So I stress exer
i
es that 
ould help them to pass the 
ompetition for HighS
hool Tea
hing.In Lyon, the students 
ame from several European 
ountries. They didnot have the same ba
kground. In addition of the pra
ti
e 
lasses, I was in
harge of support 
ourse: I answered all the questions about what they hadnot learnt in their 
ountries, what they did not understand in the le
tures orin my 
lasses. I gave them basi
 exer
i
es to help them solve their problems.It requires all my attention to give them an e�
ient help: see where theproblem lies, �nd simple examples or simple exer
i
es to make them under-stand. I think that I su

eeded be
ause they kept asking questions duringthe semester.I try to be as available as possible:
• I do grade any works they have done by themselves and they want meto 
he
k.
• I meet students during the o�
e hours and appointment.
• Most of the time, I answered their e-mails within at most a day. I donot mind spending time answering their questions.Finally, I inform them about s
ienti�
 events, su
h as publi
 
onferen
es,s
ienti�
 �lms, open days in universities,... I parti
ipated in the open days ofthe É
ole Normale Supérieure de Lyon. On
e, I gave a talk about Pythago-ras' and Bolyai's theorems. Another year, I brought material (regular poly-gons and glue) to 
onstru
t with the visitors all the Plato's polyhedrons.



Resea
h StatementDuring my Ph.D. [DRL℄, I had investigated the relationship between
J-holomorphi
 
urves on one hand, and 
losed, positive, lo
ally re
ti�able
urrents of type (1, 1) on the other hand. This problem deals with thegeneralization of Plateau's problem in dimension greater than 3. A wayto atta
k this problem is to introdu
e a 
omplex stru
ture and noti
e that
omplex submanifolds are minimizing. In this 
ase, J. R. King [K℄ andR. Harvey [H℄ showed that a 
losed, positive, lo
ally re
ti�able 
urrent oftype (1, 1) is a positive holomorphi
 
hain. One of the goals of my Ph.D.was to generalize that theorem to an almost 
omplex manifold. The proofof J. K. King's theorem depends on Lelong Formula. It 
annot be easilyadapted to the almost 
omplex 
ase be
ause the ∂2 operator is no more nulland the analysis of the problem be
omes mu
h more 
ompli
ated. But, J-holomorphi
 
urves satisfy ellipti
 equations. It implies that the regularityresults are the same as in the 
omplex 
ase. The 
urrents I 
onsidered satisfya quasiminimising property whi
h is not far from the 
omplex 
ase.In dimension 4, Taubes [T℄ showed that a sequen
e of 
urrents 
omingfrom the Seiberg�Witten equations 
onverges to a 
losed, positive, lo
allyre
ti�able 
urrent of type (1, 1). Then he tried to show that the limit is aJ-holomorphi
 
urve. But his proof 
ontained a serious gap in the study ofthe singular points. My work partially �lled the gap in Taubes's results.I showed that in an almost 
omplex manifold, a 
losed, positive lo
allyre
ti�able 
urrent of type (1, 1) 
onverges in �at norm to his tangent 
one.That generalizes B. White's result [W℄ on tangent 
one of minimizing 
urrent.I showed that in a 4-dimensional manifold, su
h a 
urrent is lo
ally a J-holomorphi
 
urve in the neighborhood of most of the points of the support.At the same time, independantly of my work, in O
tober 2003, T. Riv-ière and G. Tian [RT℄ published a result to the e�e
t that a 
losed lo
allyre
ti�able 
urrent of type (1, 1), 
ompatible with a symple
ti
 form is a J-holomorphi
 
urve. Their result then appear more general than mine: indimension 4, all the almost 
omplex stru
tures are lo
ally 
ompatible. Sin
ethe methods they used in their paper are essentially the same as mine, I
ould not reasonably publish a paper about that result I obtained, sadly.I have several dire
tions for my future resear
h.On one hand, I would like to generalize King's theorem in the followingthree dire
tions:

• I would like to investigate 
losed positive lo
ally re
ti�able 
urrents oftype (p, p) in parti
ular, their singular sets. I would like to show thattheir singular sets are 
omposed by almost 
omplex submanifolds ofpositive 
odimensions. That would be a ni
e result, even if re
ti�able
urrents of type (p, p) (p > 1) and almost 
omplex submanifolds of realdimension greater than 2 only exist for non generi
 almost 
omplexstru
tures. The problem indeed is overdetermined.
• Another question is: 
an we generalize Siu's theorem? What about
losed, positive 
urrents of type (1, 1) (without the re
ti�ability 
ondi-tion)? Taubes method 
annot be adapted be
ause it is based on integer



Lelong number.
• Ellipti
 stru
tures were introdu
ed by M. Gromov [G℄. They generalisealmost 
omplex stru
tures in dimension 4. They are �non linear� 
om-plex stru
tures. I am 
urrently working on the proof of the followingresult: in a 4-dimensional manifold with an ellipti
 stru
ture E, lo-
ally re
ti�able ellipti
 
urrents are E-
urves. For the moment, I haveshown that su
h a 
urrent is lo
ally the graph of a Hölder multivaluedfun
tion. In a open dense set (the regular points), it is lo
ally an em-bedded E-disk. If the singular set is isolated points or limit of isolatedpoints, the 
urrent is lo
ally an E-disk. I still have to �nd a reasonwhy the singular set is only 
omposed of isolated points. In the al-most 
omplex 
ase, the reason is the 
onsequen
e of a quasiminimizingproperty. Ellipti
 
urrents do not satisfy this 
ondition.On the other hand, the results 
ontained in my Ph.D thesis give a newtool to study the modular spa
e of J-holomorphi
 
urves. The 
lassi
alapproa
h to study J-holomophi
 
urves is to 
onsider a Riemann surfa
eand a J-holomorphi
 map. Using 
urrents enables us to make the genusof the Riemann surfa
es irrelevant. I may study the whole modular spa
einstead of studying its restri
tions to riemann surfa
es with a �xed genus. A�rst step would be to show a sort of upper-semi-
ontinuity of the genus.Arti
le in preparation
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