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Hyperbolic space

(S",[8]) the conformal round sphere
(H™", g) the hyperbolic space
(Bm1(0; 1), @) the unit ball

p(x) = # is such that g = p?g restricts as g on S”

Isom(HWr1 ) = Conf( Sn)
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Conformally compact manifolds (/N

(N, [g]) conformal manifold
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Conformally compact manifolds (/N

(N, [g]) conformal manifold
(M, g ) Riemannian manifold
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Conformally compact manifolds 2N\

p: M — [0, o) defining function for N

_dp®dp+ g+ o(p)
i - PP

\ (equivalently, g = p?g restricts to § on N)
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Conformally compact manifolds 2NN

p: M — [0, o) defining function for N

_dp®dp+ g+ o(p)
i - PP

\ (equivalently, g = p?g restricts to § on N)

> ! (M, g) is a conformal compactification
(M, g) (N, [9]) -7 (N, [@]) is the conformal boundary
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Conformally compact manifolds 2NN

p: M — [0, o) defining function for N

_dp®dp+ g+ o(p)
i - PP

\ (equivalently, g = p?g restricts to § on N)

> ! (M, g) is a conformal compactification
(M, g) (N, [9]) -7 (N, [@]) is the conformal boundary

Riemannian invariants = conformal invariants
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Conformally compact manifolds

Asymptotically hyperbolic manifolds

Sectional curvature

sec(g) = f\dp\g +o(1)
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Conformally compact manifolds 3 \
Asymptotically hyperbolic manifolds : ]

Sectional curvature
sec(g) = f\dp\g +o(1)

(M™1 . g) is called
» asymptotically hyperbolic if |dp|Z =1 on N
» Poincaré-Einstein if moreover Ric(g) = —ng
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Conformally compact manifolds 3 \
Asymptotically hyperbolic manifolds ]

Sectional curvature
sec(g) = f\dp% +o(1)

(M™1 . g) is called
» asymptotically hyperbolic if |dp|Z = 1 on N
» Poincaré-Einstein if moreover Ric(g) = —ng

ARN
AN Graham-Lee '91, Biquard ‘00, Lee '06: perturbation
\ of Poincaré-Einstein metrics
> ! —> new examples of Einstein metrics
(M. 9) (N, [al) -~
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Conformally compact manifolds ‘ \
Asymptotically hyperbolic manifolds ]

Sectional curvature
sec(g) = f\dp% +o(1)

(M™1 . g) is called
» asymptotically hyperbolic if |dp|Z = 1 on N
» Poincaré-Einstein if moreover Ric(g) = —ng

ARN
AN Graham-Lee '91, Biquard ‘00, Lee '06: perturbation
\ of Poincaré-Einstein metrics
> ! —> new examples of Einstein metrics
(M. g) (N, [al) -~

Question: Is the notion of asymptotically hyperbolic manifold intrinsic?
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Conformally compact manifolds

Asymptotically hyperbolic manifolds

Answer
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Conformally compact manifolds

Asymptotically hyperbolic manifolds

Answer
Bahuaud-Gicquaud-Lee-Marsh 10’s: yes if
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Conformally compact manifolds

Asymptotically hyperbolic manifolds

Answer
Bahuaud-Gicquaud-Lee-Marsh 10’s: yes if

» existence of a convex core
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Conformally compact manifolds 3 \
Asymptotically hyperbolic manifolds : ]

Answer
Bahuaud-Gicquaud-Lee-Marsh 10’s: yes if

> existence of a convex core

> |R— R, |V/Rly = O(e™™)
RY(X.Y)Z =g(Y,Z2)X — g(X,2)Y
r=dy(-,0)
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Complex hyperbolic geometry

(CH"", g,J)
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Complex hyperbolic geometry

(CH™', g,J)
Unique complete, simply connected, Kdhler manifold whose holomorphic sectional curvature is constant
equal to —1
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Complex hyperbolic geometry

(CH™,g.J)
Unique complete, simply connected, Kdhler manifold whose holomorphic sectional curvature is constant
equal to —1
Curvatures
RY(X,Y)Z = %(g( Y, Z)X - g(X,Z2)Y + g(JY,Z)JX — g(JX,Z)JY + 29(X,JY)JZ)
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Complex hyperbolic geometry

(CH™,g.J)
Unique complete, simply connected, Kdhler manifold whose holomorphic sectional curvature is constant
equal to —1
Curvatures
RY(X,Y)Z = %(g( Y, Z)X - g(X,Z2)Y + g(JY,Z)JX — g(JX,Z)JY + 29(X,JY)JZ)

Quarter-pinched
—1 <sec(P) < —3
» sec(P)=—-1 < P=JP

> sec(P)=—1 < PLJP
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Complex hyperbolic geometry

(CH™,g.J)
Unique complete, simply connected, Kdhler manifold whose holomorphic sectional curvature is constant
equal to —1
Curvatures

RY(X,Y)Z = %(g( Y, Z)X - g(X,Z2)Y + g(JY,Z)JX — g(JX,Z)JY + 29(X,JY)JZ)
Quarter-pinched Einstein
—1 <sec(P) < —3 Ric(g) = - (3 +1)g

» sec(P)=—-1 < P=JP

> sec(P)=—1 < PLJP
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Complex hyperbolic geometry

and CR geometry

CR manifold Strictly pseudoconvex if
(N, H, Ji) with » H contact
> H hyperplane distribution > 30 calibrating H with d6ero(-, J+) > 0
» Jy formally integrable almost complex structure
on H
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Complex hyperbolic geometry

and CR geometry

CR manifold Strictly pseudoconvex if
(N, H, Ji) with » H contact
> H hyperplane distribution > 30 calibrating H with d6ero(-, J+) > 0
» Jy formally integrable almost complex structure
on H

Gemntt = Ar? 4 4sinh®(r)0genit @ Ogenrt + 4sinh®(r/2)d0gens (-, i)
= adr® + ezreszn 1 ® Ogenit + e’stm ()4

Alan Pinoy | CR compactification for asymptotically locally complex hyperbolic almost Hermitian manifolds 7



Complex hyperbolic geometry

and CR geometry

CR manifold Strictly pseudoconvex if
(N, H, Ji) with » H contact
> H hyperplane distribution > 30 calibrating H with d6ero(-, J+) > 0
» Jy formally integrable almost complex structure
on H

Gemntt = Ar? 4 4sinh®(r)0genit @ Ogenrt + 4sinh®(r/2)d0gens (-, i)
= adr® + ezreszn 1 ® Ogenit + e’stm ()4

Isom(CH™™) = Autcr(S*™)

Alan Pinoy | CR compactification for asymptotically locally complex hyperbolic almost Hermitian manifolds 7



Complex hyperbolic geometry

and CR geometry

CR manifold Strictly pseudoconvex if
(N, H, Ji) with » H contact
> H hyperplane distribution > 30 calibrating H with d6ero(-, J+) > 0
» Jy formally integrable almost complex structure
on H

Gemntt = Ar? 4 4sinh®(r)0genit @ Ogenrt + 4sinh®(r/2)d0gens (-, i)
— dr2 + ezryszn 1Q® Hszn 1+ erdyszn 1(', I) +...

Isom(CH™™) = Autcr(S*™)

Intrinsic geometry of (CH™', g,J) = CR geometry of S+

Alan Pinoy | CR compactification for asymptotically locally complex hyperbolic almost Hermitian manifolds 7



Asymptotically complex hyperbolic manifolds

(N, H, Jy) CR manifold

(M, g.J) (almost) Hermitian / K&hler manifold
M= M U N compact manifold with boundary
oM
p: M — [0, c0) defining function for N

Il
2

(M, g,J) (N, H, Jy) -
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Asymptotically complex hyperbolic manifolds

(M, g,J)
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) CR manifold
(almost) Hermitian / Kahler manifold
N compact manifold with boundary

JH. J
g.J

c—zx

: M — [0, c0) defining function for N

_dp®@dp+0®0+py+o0(p)
p?

g is asymptotically complex hyperbolic and
asymptotic to the CR structure



Asymptotically complex hyperbolic manifolds

(M, g, Ji (N, H, Jy) -’

) CR manifold
(almost) Hermitian / Kahler manifold
N compact manifold with boundary

JH. J
g.J

c—zx

: M — [0, c0) defining function for N

_dp®@dp+0®0+py+o0(p)
p?

g is asymptotically complex hyperbolic and
asymptotic to the CR structure

(almost) Hermitian / K&hler invariants = CR invariants
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Asymptotically complex hyperbolic manifolds

> sech(g) =—-1+0(1)
> secL(g) = 73 + o(1
1)

)
> Ric(g) =—(5+1)g+o(1

(M, g,J) (N, H, Jy) -
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Asymptotically complex hyperbolic manifolds

> sech(g) =—-1+0(1)

1
> sec(g) = —5 +o(1)
> Ric(g) =—(5+1)g+o(1
Examples:
Cheng-Yau metric, Bergman metric
AN
(MgJ) (NaHvJH) -
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Asymptotically complex hyperbolic manifolds

> sech(g) =—-1+0(1)
> secL(g) = 73 + o(1
> Ric(g) = — (2+1)

Examples:
Cheng-Yau metric, Bergman metric

N Roth *99, Biquard '00, Matsumoto '20:
\ perturbation of Kéhler-Einstein metrics
\ = new examples of Einstein metrics
L7 ) (CR structure not necessarily integrable here)
(M, g,J) (N,H,Jdn) -7

)
g+ o(1
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Asymptotically complex hyperbolic manifolds

> sech(g) =—-1+0(1)
> secL(g) = 73 + o(1
> Ric(g) = — (2+1)

Examples:
Cheng-Yau metric, Bergman metric

N Roth *99, Biquard '00, Matsumoto '20:
\ perturbation of Kéhler-Einstein metrics
\ = new examples of Einstein metrics
L7 ) (CR structure not necessarily integrable here)
(M, g,J) (N,H,Jdn) -7

)
g+ o(1

Question: Is the notion of asymptotically complex hyperbolic manifold intrinsic?
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Main result

in the Kahler case

Theorem [P. ’22]
Let (M, g, J) be a complete, non-compact, Kahler manifold of real dimension > 4, with a convex core.

Assume that
IR R, VA =0(e™™), a>38/2
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Main result

in the Kahler case

Theorem [P. ’22]
Let (M, g, J) be a complete, non-compact, Kahler manifold of real dimension > 4, with a convex core.

Assume that
IR R, VA =0(e™™), a>38/2

Then (M, J) is the interior of a compact complex manifold (M, J) with boundary such that

» Jis continuous up to the boundary
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Main result \
in the Kahler case ]

Theorem [P. ’22]
Let (M, g, J) be a complete, non-compact, Kahler manifold of real dimension > 4, with a convex core.

Assume that
IR R, VA =0(e™™), a>38/2

Then (M, J) is the interior of a compact complex manifold (M, J) with boundary such that
» Jis continuous up to the boundary
> Hy = (T(')W) N (UT()W) is a contact

distribution of class C'
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Main result \
in the Kahler case ]

Theorem [P. ’22]
Let (M, g, J) be a complete, non-compact, K&hler manifold of real dimension > 4, with a convex core.

Assume that
R— R, |VRq =0(e™™), a>3/2
Then (M, J) is the interior of a compact complex manifold (M, J) with boundary such that
» Jis continuous up to the boundary > b= 7|H0 is of class C', formally integrable
> Hy = (T(')W) N (UT()W) is a contact
distribution of class C'
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Main result \
in the Kahler case ]

Theorem [P. ’22]
Let (M, g, J) be a complete, non-compact, K&hler manifold of real dimension > 4, with a convex core.
Assume that

R — R, |VR|g =0(e ™), a>3/2
Then (M, J) is the interior of a compact complex manifold (M, J) with boundary such that
» Jis continuous up to the boundary > b= 7|H0 is of class C', formally integrable
> Hy = (T(W) n (jmm) is a contact » (M, Hy, Jo) is CR strictly pseudoconvex

distribution of class C’
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Main result \
in the Kahler case ]

Theorem [P. ’22]

Let (M, g, J) be a complete, non-compact, K&hler manifold of real dimension > 4, with a convex core.
Assume that

R — R, |VR|g =0(e ™), a>3/2
Then (M, J) is the interior of a compact complex manifold (M, J) with boundary such that
» Jis continuous up to the boundary > b= 7|H0 is of class C', formally integrable
> Hy = (T(‘W) n (jmm) is a contact » (M, Hy, Jo) is CR strictly pseudoconvex

distribution of class C’

Moreover, g is asymptotically complex hyperbolic: there exist p defining function, n° a C' contact form on
OM, and a C' Carnot metric v = dn°|w,x#, (-, Jo-) such that

g dp@do+t n° ®@1° + py + 0(p*?)
7 2
[)
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Main result \
in the non-Kahler case ¢

Theorem [P. 23]

Let (M, g, J) be a complete, non-compact, almost Hermitian manifold of real dimension > 4, with a convex
core. Assume that

R — R, |VR|g =0(e ™), a>3/2
Then (M, J) is the interior of a compact complex manifold (M, J) with boundary such that
» Jis continuous up to the boundary > b= 7|H0 is of class C', formally integrable
> Hy = (T(‘W) n (jmm) is a contact » (M, Hy, Jo) is CR strictly pseudoconvex

distribution of class C’

Moreover, g is asymptotically complex hyperbolic: there exist p defining function, n° a C' contact form on
OM, and a C' Carnot metric v = dn°|w,x#, (-, Jo-) such that

g dp@do+t n° ®@1° + py + 0(p*?)
7 2
[)
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Main result \
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Main result \
in the non-Kahler case ¢

Theorem [P. 23]

Let (M, g, J) be a complete, non-compact, almost Hermitian manifold of real dimension > 4, with a convex
core. Assume that
‘R - RO|97 ‘VJ‘Q, |VR‘97 |v2J‘Q = O(e—ar)’ a>1
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Main result \
in the non-Kahler case ¢

Theorem [P. 23]

Let (M, g, J) be a complete, non-compact, almost Hermitian manifold of real dimension > 4, with a convex
core. Assume that
‘R - RO|97 ‘VJ‘Q, |VR‘97 |v2J‘Q = O(e—ar)’ a>1

Then (M, J) is the interior of a compact almost complex manifold (M, J) with boundary such that

» Jis continuous up to the boundary > b= 7|H0 is of class C', formally integrable

> Hy = (T(‘W) n (jmm) is a contact » (M, Hy, Jo) is CR strictly pseudoconvex
distribution of class C'

Moreover, g is asymptotically complex hyperbolic: there exist p defining function, n° a C' contact form on
OM, and a C' Carnot metric v = dn°|u,x#, (-, Jo-) such that

g dp@do+t n° ®@1° + py + 0(p*?)
7 2
[)
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Main result

Comments

Bland 80’s:
Compactification for some open Kahler manifolds

» assumptions not totally geometric

» |R— R, = O(e *) a posteriori

» dim M = 4, g Einstein: only applies to spherical
boundaries (consequence of Biquard-Herzlich
'05)
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Bland 80’s:
Compactification for some open Kahler manifolds

» assumptions not totally geometric

» |R— R, = O(e *) a posteriori

» dim M = 4, g Einstein: only applies to spherical
boundaries (consequence of Biquard-Herzlich
'05)
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09 strictly pseudoconvex if and only if

Q carries a complete K&hler metric with

—1—5<sech<—1+5

near 0X2



Main result \
Comments ¢

Bland 80’s:
Compactification for some open Kahler manifolds

» assumptions not totally geometric
» |R— R, = O(e *) a posteriori
» dim M = 4, g Einstein: only applies to spherical
boundaries (consequence of Biquard-Herzlich
'05)
P.’22-°23
> a>3/2 — (' everywhere

» g Kéhler = assumptions on J are
superfluous
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Bracci-Gaussier-Zimmer ’18:

Q c C" bounded domain, 99 of class >
0N strictly pseudoconvex if and only if

Q carries a complete K&hler metric with

—1—5<sech<—1+5

near 0X2



Outline of the proof

Convex core Normal exponential map Intrinsic data
» K compact, convex, codim = 0 £:(0,00) x OK 55 W » Radial vector field o,
» 0K smooth, orientable » JO,
> sec(M\ K) <0 &(r.p) = &(p) = expp(rv(p)) w15, Jo,}+
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Outline of the proof \

oK
Convex core Normal exponential map Intrinsic data
» K compact, convex, codim = 0 £:(0,00) x OK 55 W » Radial vector field o,
» 0K smooth, orientable » Jo,
» sec(M\ K) <0 &(r,p) = &(p) := expp(rv(p)) > {0, J0r}"
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Outline of the proof

in the Kahler case

VJ=0 = V,Jd =0

Admissible frame: {9,, Jo;, E1, . .., Ezp} orthonormal frame with V5, E; = 0
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Outline of the proof

in the Kahler case

VJ =0 = V@,Jar =0

Admissible frame: {9,, Jo;, E1, . .., Ezp} orthonormal frame with V5, E; = 0
Associated coframes

n=e "gg(-,Jor)
= &gl E)
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Outline of the proof

in the Kahler case

VJ=0 = V,Jd =0

Admissible frame: {9,, Jo;, E1, . .., Ezp} orthonormal frame with V5, E; = 0
Associated coframes

0 = e & g(:, Jor)

= e e g(. E)
Associated Carnot metrics

2n

= men

j=1
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Outline of the proof \
in the K&hler case ¢

VJ=0 = V,Jd =0

Admissible frame: {9,, Jo;, E1, . .., Ezp} orthonormal frame with V5, E; = 0

Associated coframes Almost contact tensors
n=e "gg(-,Jor) or =& (r"odont)
—r/2 ox* I
n=e "% g(-, ) where 7+: TM\ K — {8y, J&,}* orthogonal
Associated Carnot metrics projection
2n )
=Y men
j=1
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Outline of the proof \
in the K&hler case 1

VJ=0 = V,Jd =0

Admissible frame: {9,, Jo;, E1, . .., Ezp} orthonormal frame with V5, E; = 0

Associated coframes Almost contact tensors
n=e "gg(-,Jor) or =& (r"odont)
—r/2 ox* I
n=e "% g(-, ) where 7+: TM\ K — {8y, J&,}* orthogonal
Associated Carnot metrics projection
2n )
=Y men
j=1

The metric reads

g=drodr+éenen’ +en,
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Outline of the proof

in the Kahler case

g=dr®dr+ ezﬂ/? ® 7/9 + ey

Strategy
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Outline of the proof

in the Kahler case

g=dr®dr+ ezrz/(,) ® 7/9 +éen
Strategy
» {12, ..., n%"} locally converges in C' topology » o, converges in C' topology
» The limit {n°,..., 7"} is a coframe » The limit ¢ induces an almost complex structure
0 Jo on kern°
» 1’ is contact 0 1
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Outline of the proof \
in the K&hler case ¢

g=dr®dr+ ezrz/(,) ® 7/9 + ey

Strategy
» {12, ..., n%"} locally converges in C' topology » o, converges in C' topology
» The limit {n°,..., 7"} is a coframe » The limit ¢ induces an almost complex structure

0
» ° is contact Jo on kern

> Jo is formally integrable and dn° |, o (-, Jo-) =7
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Outline of the proof \
in the K&hler case ¢

g=dr®dr+ ezrz/(,) ® 7/9 + ey

Strategy
» {12, ..., n%"} locally converges in C' topology » o, converges in C' topology
» The limit {n°,..., 7"} is a coframe » The limit ¢ induces an almost complex structure
0
» ° is contact Jo on kern
> Jo is formally integrable and dn° |, o (-, Jo-) =7
Relations

> o2 = —Id + 7 ® & with &) = &7 (€' Jor)
> '/9 opr=20

> ?r(v”r‘-,a?r‘) ="r

> dn’(-, o) = + O(el! =)
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Outline of the proof

in the Kahler case

Convergence of the coframes
> In C° topology

0,2//9 + 2(")r7}9 = Z (@) (8(1/2 a)r> 7/f

P+ ol = Z o) (e(W/Zfa)r) o
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Outline of the proof

in the Kahler case

Convergence of the coframes
> In C° topology

2n

0,2//9 + 2(")r7}9 = Z (@) (9(1/2 a)r> 7/5

P+ ol = Z o) (e(W/Zfa)r) o

» In C' topology
R (e Lu(nP(v))) — € Lu (nP(v)) -0 (e<2fa)r)

0F (€72Lu(v))) — €72 (1(v)) = O (e272")
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Outline of the proof

in the Kahler case

Convergence of ¢,
> In C° topology
. _ (3/2-2)
d,;,,p,os,—s,ogrf()(e )

where S, = £7(S), S= Vo,
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Outline of the proof

in the Kahler case

Convergence of ¢,
> In C° topology
Orpr =008 —8o0p =0 (8(3/2%))
where S, = &/(S), S=Vor
» In C" topology: a suitable choice of admissible frame yields

n
2j—1 2j 2j
er=> e —nf o &,
j=1
where {&§,...,&,}isdualto {n°,...,n?"}
Consequence: ¢,° = —1d+ 1’ ® & = Jo = ¢|uer .0 is an almost complex structure
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Outline of the proof

in the Kahler case

Convergence of ¢,
> In C° topology
Orpr =008 —8o0p =0 (8(3/2%))
where S, = &/(S), S=Vor
» In C" topology: a suitable choice of admissible frame yields

n
o 2j—1 2 2 er
vr*E e Q& —nr @&y
=

Consequence: ¢,° = —1d+ 1’ ® & = Jo = ¢|uer .0 is an almost complex structure
The integrability of Jy is more complicated
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Outline of the proof

in the non-Kahler case

VJ #£0
But [VJ|g = O(e™®) = V,Jo, = O(e™¥)
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Outline of the proof

in the non-Kahler case

VJ#£0

But [VJ|g = O(e™®) = V,Jo, = O(e™¥)

Key fact

There exists a unique vector field £y on M\ K such that
» |Ey — Jorlg = 0(1)
» Vo Eo=0
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But [VJ|g = O(e™®) = V,Jo, = O(e™¥)

Key fact

There exists a unique vector field £y on M\ K such that
» |Ey — Jorlg = 0(1)
» Vo Eo=0

Proof of existence
Define 3,(v) = g(v!,Jdy), v € TOK
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Key fact
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> B:(v) — Bo(v) = [y g(v!I,V5,J8;) = [ O(|v|g|VJlg), hence = B.(v) — B(v)

Alan Pinoy | CR compactification for asymptotically locally complex hyperbolic almost Hermitian manifolds 17



Outline of the proof

in the non-Kahler case

VJ#0

But [VJ|g = O(e™®) = V,Jo, = O(e™¥)

Key fact

There exists a unique vector field £, on M\ K such that
» |Ey — Jorlg = 0(1)
» Vo Eo=0

Proof of existence
Define 8,(v) = g(v!l, J&), v € ToK

> B:(v) — Bo(v) = [y g(v!I,V5,J8;) = [ O(|v|g|VJlg), hence = B.(v) — B(v)
» 8= Brlgloe < [ |VJg, hence j is continuous, nowhere zero
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Outline of the proof

in the non-Kahler case

VJ#0

But [VJ|g = O(e™®) = V,Jo, = O(e™¥)

Key fact

There exists a unique vector field £, on M\ K such that
» |Ey — Jorlg = 0(1)
» Vo Eo=0

Proof of existence
Define £,(v) = (v” Jor), v e TOK

> B:(v) — Bo(v) = [y g(v!I,V5,J8;) = [ O(|v|g|VJlg), hence = B.(v) — B(v)
> (3 — Brlglon < /, |VJ|g, hence S is continuous, nowhere zero
Define ey the unique vector field with (ey) = 1, ey L ker 8
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Outline of the proof

in the non-Kahler case

VJ#0

But [VJ|g = O(e™®) = V,Jo, = O(e™¥)

Key fact

There exists a unique vector field £, on M\ K such that
» |Ey — Jorlg = 0(1)
» Vo Eo=0

Proof of existence

Define £,(v) = (v” Jor), v e TOK
> B:(v) — Bo(v) = [y g(v!I,V5,J8;) = [ O(|v|g|VJlg), hence = B.(v) — B(v)
> (3 — Brlglon < /, |VJ|g, hence S is continuous, nowhere zero

Define ey the unique vector field with (ey) = 1, ey L ker 8
and £, its radial parallel transport on M\ K

Alan Pinoy | CR compactification for asymptotically locally complex hyperbolic almost Hermitian manifolds 17



Outline of the proof

in the non-Kahler case

One can now initiate the same strategy as in the Kéhler case, but

» substitute JO, by Ep "almost everywhere"
caution: the resulting admissible frame {0, Eo, . . ., E2n} is not smooth

» large amount of extra estimates
» extra error terms in all equations must be understood

Alan Pinoy | CR compactification for asymptotically locally complex hyperbolic almost Hermitian manifolds 18



Tack sa mycket!

Frer

—
¢ KTH ¢
& KTH %
% VETENSKAP

38 OCH KONST &%

s



	Introduction
	Conformally compact manifolds
	Asymptotically hyperbolic manifolds

	Complex hyperbolic geometry
	Definition
	CR geometry
	Asymptotically complex hyperbolic manifolds

	Main result
	Statement
	Outline of the proof: Kähler case
	Outline of the proof: non-Kähler case


