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Aubin 's approach .
fr k= I ④

to overcome the difficulty of b)
.

= e-
+9-1 F

-1¥ )
dit 19:51

• F- It c- Lo , ☐ I ☒+ / has a solution }
.

• Enough to show 8 = Co , I ]
.
as *

, = *

• 0 C- S h - Tau
. So s =\ $

.

• s is open ( implicit -ungetim theorem )
.

• Difficult is showing closedness of S .

But again , by Tan 's work , it is

sufficient to show the co
- estimate

.

-
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①
Chen - Donaldson - fun

,
Tian

for Fano wth M
. ( i. e. a CMI >o )

⇒ KE ⇐ K - stability
k= ' case

They used a continuity method using
"

cone angle
"

as a parameter
.

( explained later )
.
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Twisted Kai Her - Einstein . metric
.

Let M be a compact Kincer manifold

of di - m .

Let w be a fixed Kintu form .

Ew] River class ( fixed .

)
.

Wy = W ti 254
, y c- TCM )

.

Another Koi hln form in [w ]
.

Let F c- c- CM )
,
given .

Solve tto following complex Monge - A -pin
equation .

← ÷¥
4

= e-
XY 1- F

dit L9i ;-)
✗ = -1

,

0 or 1
.

on any compact Kailua manifold
M

.



Theorem

( fan D= 0
,
-1
,
Aubin D= - I j②

1996 -9999

On any compact kink manifold Ñ
tray F c- c- In )( it fet-wm.fi#M in )

fr X=o

cteu exists a unique solution 4 £01M)

of its equation fn ✗ = -1 and ✗ =o
.

(requiring f.cl w "=o when a- 0 )
.

For D= 1
,

there is no general existence
result

.

( Except for some speed situation for

( Fano manifold related to Ian - Tian - Donaldson)crjectme . Major progress by Kewei Zhang recently Ig)

The equation is equivalent -6

Soloing the following problems .



⑤ ⑧Given a closed II. 1) - form 2

representing e
, IM ) - ✗ Cw]

,

does the exist a Kinter form Oy c- Cw]
such that .

Thielke ) - hwy = d. ?
- - - - CI )

(wq is called a twisted KE metui . )
To see this equation , let f- c- C- any )

satisfying

the Cw ) - RW =L c- init
.

- - -- Ca )

(2)- (1) gives

wgn
← indetl9oj-c-e.g-ldt.tn - ndzi
my
-

in log- =i nifty + F)
Wm

Tibet@g) dzh.DE n .- ndÉhdÑ

= e-xetF-c
F

detlsi ;-)
= e-

✗ 4 -1 F



⑥
Con (Tau

,

Aubin )

for a- =L
.
0
,
the twisted K- E equation can

be always . solved
.

Cn ( Calabi conjecture 1916
,
Yau )

On
any compact kñhlnmtd with fixed

Kihlh class
, given any real closed

Cini - fun ✗ representing 4114 ) , There

heists a unique killer metro go in
the

fixed killer class S.t.

thi.tw ) = 4 .

Rin 2=0
,
✗=\ → Yau - Tian - Donald so

conj solved for
Faro mtd

.

Thinly ( twisted KE case ✗ =L
,

Berman
- Bouck son - Jonsson ( oÉ%É version

algebraic case
,
kewei Zhang 2020 transcendental

care 7

Let 1MW ) be a compact kink manifold
and ✗ be a closed 2- form representing



4 IN - Cw]
. Assume 220

(
o that am = cut -1 CLT > 0 §

so M Fano

Then we have

a) If flew ]) > p ther
7-
Wy C- [ w]

such that pie (Wy / = wg -12

(2) If
⇒
Wy f [ w] ( resp .

*
We c- (w ))

sit . Thin lwy ) = wy ex then

saw ] ) 7- 1 ( resp f ([wy ) ) > 1)
.

The def of f ( IW ) ) is as follows .

u c- N
'
(✗ lip be a big IR- line bundle

in Hieron - Severin space CX = M )

fu ) = int AX
F LIF )

where it is taken over all prime divisors

F Wh ✗ , i - e.

M :-(→ ✗ is any smjeetie birational
morphism

, F is a prime divisor in T .



②
Alt) = Ing discrepancy of

F

= I + coeftf ( Ky - µ*CK×tL ) )

{ (F) = f? rol IL -✗ F) dx

For an ample line bdle L

✗ Ilk )= f ch Lk addict
M

=) 1- (k all ) )
"

+ lover order
"

mm! new tern in k
.

dim ti (E) Kodaira vanishing fn lorgek

MCM
,
w ) = f arm = hi diwtillk

M
saw II.

= : why

Using this , we define

n→ .

_ÉM IL -xF ) = tin
film !

Lhkj = least integer ns.t.kk 2h

lie coincides with bi sup(→ is ↳•
.

well known ?


