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Fomusldefin-nt.ms . Foz f : 11201→ E ,

Fff 's ) - FB) - fpgfkle-ix.es ok .

Note tht
af .jo?p;f=F-'IKiERll .

Definition
-

For me :-b . a) →E , we let

MHIIf = F-
' [ most) Ifs) ) .

Analogous definition for m (ftp.T/g , if g :8¥.

T¥mReri¥sfe
(This can be seen as Fourier extension operator to '

) .



Stricker.kz estimates (19ft) (see also TomEs - Stein)

F#d±4tMCdhtht
like Kit #f- He Hoy

E Cd K -A)
'A f- HeyRoly , f- 23¥ .

Remain .
RHS is a

" relativistic energy
" I see the book ' 'Analysis "childloss).

LHS is a measure of " size "
.

=↳Eoschi 2004) . Let f*¥⇐¥) d-I . Then
,
for d=3,

may f k Re Leithf) Hepta) is attained at f -- ft .
Conjecture the same should be true for all dI 2 .



Ilyresults

conjecture fails for d even . More precisely, living
f.* is a crit . point of f- to "Y:÷¥h÷%)# (d is odd) .

If ol is odd then f-* is a local movuiwizerftp.neofresgj#k.SrpmsinoGf*isacmt.pointomoloo
maximizer of f,→ HeitVIflip

tape
for all III.B



The Penrose transform : a classical tool of relativistic PDEs

weIttomap.RO/intoEttxSwkchiscompct.
We introduce polar

'

coordinates
.

-

On LR Hd : te IB
,

x c-Boland x - EW

where r = KI and WE 8D - l
.

Fitterer!

. .
* e. ri ::i¥i

""

wH where REL-o.at c WE
Id ' !
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i÷*¥÷÷¥¥ii.
E±-Tf±R#

Definition : let P :B"d→ErnieEd be defined by
I
±
= aretan ( x±) .

Remove
.
P is NOT surjective .

PfR 't 4) a f RE IT - IT I} is called " Penrose diagram "
r of Bad

.



lviainproperty let Ntr) jf¥eIT '

'

Mei
Definition For f : Bits E ft F : Sid → a he

*

F =p:#top.. . ffisthefnenropsemoff
Then : ① a-¥.Refeitr-Ifl.PIRT.AE
④ HI -A)

"tf Hippy = Ill -Asi t ¥47
" FHe .



sretchofproofl Everything follows from
P
* Ids:*

. ⇒d) = Nds.ph ,
which

says that P is a conformal MAP
.

Indeed
,
this implies

that He - A) a = htt . ( Sf -As.lt#yYfr-HuIaP)
Property fi ) follows .

Property Iii) is also related to confound theory
( keyword : " confound Fractions Laplacian ").



Venting- pure the original result .-
Foschi 's conjectured maximizer is f-* =4¥)# .

Its
Penrose transform is F* = 1 .

lemma l Lagrange multiplier) let Sf = Re feit#f) .
If:S a critical point for kffifggq.ge#fthereisfeRs.t.2e..fsf*eSfllpP-.q#HI
where tf#ft = Re featfee fatttfdx .

Corddry
ft* is a cnet.pt.#ftp..is#e-2sf*Sfdtok=o.qteIii*dIi9I



Reina .

Since E- =L , Sf* E- Refeitr-HTH.FI/=RefeiTotzt) .
By Penrose

,
we are led to study

Hp,pfi.jp#TllMcosfzITJRefeiTV-AsdtAITEJdTdo,
where do is the measure on

Sid
.

Problem : PIR "t) is
NOT a cartesian product !



wheredt-surfacemeo-sureonfdqut.NET#TtI).
Recall : sphericolhsr-msnics.ve let { Ye, m ! denote a
DNB of 41894 is it .

-As.li/e.m--llltd-elYe, m .

Foz EE L2 I , Efe .mf-f.ae Yeimdr.
#

Remain we have : VI. ReeiTV-Asdtfd.IT/=ReeTmeiTrltdzIIffqmj-lecouse.V-Asitpt.int#tl2tlotiItRIzTYe.mATrecnN:EEEEl= ftd-IIY.m.tl .
Important ! diz is integer IFF ol is odd

.



Record we are on

R
- H.XnpqRHd1

We consider Ut Ifm eitltd-IHEfhmlY.ME) .

We recognize the symmetries
⑥ VITTI#I - HII) , d odd

.

⑧ Utftt KITE) -- Uthe, ol even
.

-

htt 't . -⇒ t.is#utfiH.doobl.HY:fefItey.
-



Corollary. If ol is odd
,

+ftp.qkos#tHZosKItIhkdtok--IHj.nos.jFEgt.Yc3sf'⇒ Idiot.
psst
-

it Utftt 2T#I = Utf,# Ii.EE#..::::::i::::::ii::::i:
-

HI
By the symmetries, HA = He and HEAD .

This FAILS
for ol even !



We conclude the proof in the odd d case .

II.
"

I↳kosfhttllmcosf.IT/hdTdoEbiniEIilcosfEtlPcIsfIJ&.iido- Idt
#

and Holo -

- o
.

Indeed
,
y .
-E eitflt#team, Yen

and II comes from ft which satisfies fE/f*y=o.

Thus
, f El 12=0 and this implies Fifo,m) = O .

We infer ¥) . If


