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Personal data

@ Birth : 25 December 1939 in Bayangam

(Koung—Khi Department, West Province, Cameroun)
@ Ethnicity :  Bamiléké
@ Family : Wife : Julienne

Son : Jean—Louis (1971)

Daughter : Renée (1975)
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@ Schools in Cameroun
o Ecole primaire in Bayangam
@ College Saint Jean in Mbanga
@ Lycée Leclerc in Yaoundé

@ Universities in France

o Studies at Université Joseph Fourier — Grenoble 1

@ These de 3eme cycle : Analyse harmonique dans les espaces de
multiplicateurs (Grenoble, 1969, Jean—Paul BERTRANDIAS)

o Doctorat d'Etat : Algébres A, et convoluteurs de LP (Orsay,
1972, Yves MEYER)
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Professional career at CNRS in Orsay
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Professional career at CNRS in Orsay

1970 : Attaché de Recherche

1973 : Médaille de Bronze

1977 : Maitre de Recherche

1982 : Directeur de Recherche de seconde classe
1992 : Directeur de Recherche de premiere classe
2007 : Directeur de Recherche émerite
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Collaborators

Ph.D. Students

Gérard LION (1985, coadvisor)
Chokri YACOUB (1994)
Hong—Quan LI (1998)
Véronique FISCHER (2004)
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Collaborators

Georgios ALEXOPOULQOS Salah MEHDI
Jean—Philippe ANKER Sami MUSTAPHA

Paolo BALDI Andreas NILSSON

Aline BONAMI Jacques PEYRIERE
Maurice CHAYET Thomas RYCHENER
Pierre EYMARD Nicholas T. VAROPOULOS
Hong—Quan LI Fu Liu ZHU

Michel MARIAS
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Collaborators

Georgios ALEXOPOULQOS Salah MEHDI
Jean—Philippe ANKER Sami MUSTAPHA

Paolo BALDI Andreas NILSSON

Aline BONAMI Jacques PEYRIERE
Maurice CHAYET Thomas RYCHENER
Pierre EYMARD Nicholas T. VAROPOULOS
Hong—Quan LI Fu Liu ZHU

Michel MARIAS

+ lots of contacts & friends around the world
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Guruis

@ Carl S. HERZ

o Elias M. STEIN

@ visits in Orsay in the seventies

@ books, in particular the little red book
Topics in harmonic analysis related to the Littlewood—Paley
theory, Ann. Math. Studies, Princeton Univ. Press (1970)
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@ Spectral multipliers
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Research activities

@ 71 publications + 6 preprints
@ Hard work!!
@ Inspiration for further research

@ Continuum in the research themes :

@ Abstract harmonic analysis

@ Convolution operators on (semisimple) Lie groups

@ Spectral multipliers

o Operators associated to the scalar Laplacian
(e.g. resolvent, Riesz potentials and Riesz transforms,
Poisson kernel and Poisson semigroup,
heat semigroup and heat kernel, wave propagator, ...)
on certain families of manifolds
(Lie groups, homogeneous spaces e.g. symmetric spaces,
Cartan—Hadamard manifolds, locally symmetric spaces,
conic manifolds, .. .)
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Research activities

@ 71 publications + 6 preprints
@ Hard work !
@ Inspiration for further research

@ Continuum in the research themes :

@ Abstract harmonic analysis

Convolution operators on (semisimple) Lie groups

Spectral multipliers

Operators associated to the scalar Laplacian

on certain families of manifolds

Operators associated to the Laplacian on differential forms
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Research activities

@ 71 publications + 6 preprints
@ Hard work !
@ Inspiration for further research

@ Continuum in the research themes :

@ Abstract harmonic analysis

o Convolution operators on (semisimple) Lie groups

@ Spectral multipliers

@ Operators associated to the scalar Laplacian
on certain families of manifolds

o Operators associated to the Laplacian on differential forms
(resolvent, heat kernel, Poisson equation, L? cohomology, .. .)
and other geometric vector bundles
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Research activities

@ 71 publications + 6 preprints
@ Hard work !
@ Inspiration for further research

@ Continuum in the research themes :

@ Abstract harmonic analysis

o Convolution operators on (semisimple) Lie groups

@ Spectral multipliers

@ Operators associated to the scalar Laplacian
on certain families of manifolds

o Operators associated to the Laplacian on differential forms
and other geometric vector bundles

@ Complex analysis
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Abstract harmonic analysis

Thesis (Doctorat d'Etat, Orsay, 1972) answers several problems in

P. Eymard, Algébres A, et convoluteurs de LP, Séminaire Bourbaki
12 (1969-1970), exposé 367, 55-72
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Abstract harmonic analysis

Thesis (Doctorat d'Etat, Orsay, 1972) answers several problems in

P. Eymard, Algébres A, et convoluteurs de LP, Séminaire Bourbaki
12 (1969-1970), exposé 367, 55-72

Later works use and have popularized the

Herz majoration principles

Let G locally compact group, H closed subgroup
(with left—invariant Haar measures)
S )\g/H left regular representations on L?(G), LP(G/H)
i bounded measure on G

Then [X5(u)]l < IAZ, (D)

1A (]| < IAZGL)]| if H amenable

Example : G = KAN semisimple, H = MAN minimal parabolic
= A&l =1AE zI ¥V =0
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Convolution on semisimple Lie groups

Young : LP(R™) « LY(R™) C L"(R") & %—i—%—%:l
Rajagopalan : G compact < LP(G) is a convolution algebra
(for some hence for every) 1< p<+oc0
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Convolution on semisimple Lie groups

Young : LP(R™) « LY(R™) C L"(R") & %—i—%—%:l
Rajagopalan : G compact < LP(G) is a convolution algebra
(for some hence for every) 1< p<+oc0

Kunze—-Stein phenomenon

L2(G) * [3(G) C L**5(G)
Equivalent : LP~¢(G) x LP(G) C LP(G) V1<p<2

References :

@ Kunze & Stein (1960) : G=SL(2,R)
@ Cowling (1978) : general case

Questions going back to Herz (1970), Eymard & Lohoué (1975) :
@ real-variable method ?

@ endpoint result?
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LPYG) * LPY(G/K) C IPY(G/K) V1<p<2
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Cowling, Meda & Setti (1997)

LPe(G) * LPP(G) C LP4(G) if 1<p<2 and 1+1-1>1.

Jean—Philippe Anker Some aspects of Noél Lohoué’s work



Convolution on semisimple Lie groups

Assume that G has real rank 1

Lohoué & Rychener (1984)

LPYG) * LPY(G/K) C IPY(G/K) V1<p<2
|AB| > C|A||B] VACG, BCG/K

Cowling, Meda & Setti (1997)

LPe(G) * LPP(G) C LP4(G) if 1<p<2 and 1+1-1>1.
In particular LP!(G) is a convolution algebra.

Jean—Philippe Anker Some aspects of Noél Lohoué’s work



Convolution on semisimple Lie groups

Assume that G has real rank 1
Lohoué & Rychener (1984)

LPYG) * LPY(G/K) C IPY(G/K) V1<p<2
|AB| > C|A||B] VACG, BCG/K

Cowling, Meda & Setti (1997)

LPe(G) * LPP(G) C LP4(G) if 1<p<2 and 1+1-1>1.
In particular LP!(G) is a convolution algebra.

lonescu (2000)
L2Y(G) x L21(G) C I>*(G)
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Convolution on semisimple Lie groups

Lohoué (1980)

For every 1<p<+o0, there exists a positive measure i1 on G
such that p convolves LP(G) but not other L9(G).
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Heat kernel

e Hyperbolic spaces
Systematic use of the inverse Abel transform

S (@)%
) N F
S (K\G/K) ~ (@)

Lohoué & Rychener (1982)

n—1

H™(R) : pi(r) = 27" 5 73 e (") (— 9 )T e

" sinhr or

N
| N
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Heat kernel

e Hyperbolic spaces
Systematic use of the inverse Abel transform

S (@)%
) N F
S (K\G/K) ~ (@)

Lohoué & Rychener (1982)

n n n— n—1 7‘2
HY(R) : pi(r) =277 73 072 e U7 (— i B) 7 e
where
(-1 Q)’Elf(r)_L/+ood$ smhs (105
sinh r Or — \/E Vcosh s—cosh r sinh s ds

T

if n is even.
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Heat kernel

e Hyperbolic spaces
Systematic use of the inverse Abel transform

S (@)%
) N F
S (K\G/K) ~ (@)

Lohoué & Rychener (1982)

n n n— n__l 7‘2
H'(R) : py(r) =27°% n 3472 (2 )V (- 0)% oo
where . Too
1 9\ 7 _ 1 inh 1 8\%
(_sinhrm) 2 f(r) — F/; ds Vcos}slllsl_zoshr (_sinhs %) 2f($)
if n is even.
Similar expressions for H"(C), H"(H), H?(0).
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Heat kernel

e Hyperbolic spaces
Systematic use of the inverse Abel transform

S (@)%
) N F
S (K\G/K) ~ (@)

Lohoué & Rychener (1982)

n n n— n__l 7‘2
H'(R) : py(r) =27°% n 3472 (2 )V (- 0)% oo
where . Too
1 9\ 7 _ 1 inh 1 8\%
(_sinhrm) 2 f(r) — F/; ds Vcos}slllsl_zoshr (_sinhs %) 2f($)
if n is even.
Similar expressions for H"(C), H"(H), H?(0).

Similar expressions for Damek—Ricci spaces

Jean—Philippe Anker Some aspects of Noél Lohoué’s work



Heat kernel

Davies & Mandouvalos (1988)
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Heat kernel

Davies & Mandouvalos (1988)

e e 2 1+r 2 >
pe(r) =< t72 e (Tt e~ T T o= x b oas !f t=1+r
(H5) 2 if t<1+r
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Heat kernel

Davies & Mandouvalos (1988)

1 _(n—1)2t _n—1,. 2 2 H—TT if tZl—i-'f'
()"3° if t<1+r

e (G/K noncompact symmetric space
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Heat kernel

Davies & Mandouvalos (1988)

+

_1 _(azlyzy _n-l, _r? X{ H—TT if t>14+7r
(

L) "3% if t<14r

e (G/K noncompact symmetric space

A & Ji (1998), A & Ostellari (2003)

Same global upper and lower bound.
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Heat kernel

Davies & Mandouvalos (1988)

1 _(noly2y _noi, s 9 H'TT if t>14r
(D52 i <147

e (G/K noncompact symmetric space

A & Ji (1998), A & Ostellari (2003)

Same global upper and lower bound. In particular, if t>1+|z|,
|2
then pi(z) =< ¢~ 210 e~ 1P’ go(z) e ar .
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A & Ji (1998), A & Ostellari (2003)

Same global upper and lower bound. In particular, if t>1+|z|,
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e (G noncompact semisimple Lie group
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Heat kernel

Davies & Mandouvalos (1988)

1 _(noly2y _noi, s 9 H'TT if t>14r
(D52 i <147

e (G/K noncompact symmetric space

A & Ji (1998), A & Ostellari (2003)

Same global upper and lower bound. In particular, if t>1+|z|,

lz|?
then pi(z) =< ¢~ 210 e~ 1P’ go(z) e ar .

e (G noncompact semisimple Lie group
Cartan g=p ® g ~ Casimir Q =0, — Q= V? -3, 77
Sublaplacian L = Zj Yj2 + any sum of squares in ¢
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Heat kernel

Ostellari (2003)

Same estimate when ¢>1+|z|
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Heat kernel

Ostellari (2003)

Same estimate when ¢>1+|z|

e (G noncompact semisimple Lie group
L any invariant sublLaplacian

Alexopoulos & Lohoué (2003)
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Heat kernel

Ostellari (2003)

Same estimate when ¢>1+|z|

e (G noncompact semisimple Lie group
L any invariant sublLaplacian

Alexopoulos & Lohoué (2003)

Upper estimate for t>1 :

d_

pi(z) < Ct™2

2
|E(Jﬂ e_o't qbo(w) e_c%
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Heat kernel

Ostellari (2003)

Same estimate when ¢>1+|z|

e (G noncompact semisimple Lie group
L any invariant sublLaplacian

Alexopoulos & Lohoué (2003)

Upper estimate for t>1 :

||
pe(z) < C 7371281 em0t go(a) e
Lower estimate for ¢t>1 and |z|=0(\/%) :

pi(z) > C 15151 g=ot oo(z)
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Heat kernel

Ostellari (2003)

Same estimate when ¢>1+|z|

e (G noncompact semisimple Lie group
L any invariant sublLaplacian

Alexopoulos & Lohoué (2003)

Upper estimate for t>1 :

||
pe(z) < C 7371281 em0t go(a) e
Lower estimate for ¢t>1 and |z|=0(\/%) :

pi(z) > C 15151 g=ot oo(z)

A & Grigor'yan : Extend lower estimate
_ 1z

pi(z) > Ct72 %l e=ot gy(z) e=“ 1 when |z|=0(t)
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[['\|]G/K [locally] symmetric space
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Differential forms

[['\|]G/K [locally] symmetric space
Ay Hodge—de Rham Laplacian on /—forms
Trp(Pi’L) = |I"\G/K| tr pi’L(e) I'—trace of heat semi-group
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Differential forms

[['\|]G/K [locally] symmetric space

Ay Hodge—de Rham Laplacian on /—forms

Trp(Pi’L) = |I"\G/K| tr pi’L(e) I'—trace of heat semi-group
ar =sup{0<b<oo | Trp(Pi’l) :O(t_%)}

Novikov—=Shubin (topological) invariants
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Differential forms

[['\|]G/K [locally] symmetric space

Ay Hodge—de Rham Laplacian on /—forms

Trp(Pi’L) = |I"\G/K| tr pi’L(e) I'—trace of heat semi-group
a =sup{0<b<oo | Trp(PPH)=0(t"2)}

Novikov—=Shubin (topological) invariants

Lohoué-Mehdi (2000), Olbrich (2002)

rank G —rank K if |g_dim2G/K ‘ < l‘anngrankK
ap — .
00 otherwise

Jean—Philippe Anker Some aspects of Noél Lohoué’s work



Differential forms

Lohoué—Mehdi (2007)

V0<e<l, de¢.>0 and C.>0 such that
1-c of?

Ipf(2)|| < C-t757 79t go(x) & Cr2e? 4t

Vit>1 and VY |z|>c.
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