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Spectral theory on twisted connected suns
Ibased on arxiv 230.03513]

D) Motivation

M-theory:ncutum gravity (ID)9
Low-enagy EFT -> basonic fields:a metric, C3-form.
Possible vacua:1R3,1xM7, [M,*G-manifold, eI3().

Principle (17x4x,<c)) determine low energy physics in 4D.-

e.g. (i) sandmassfileeneI
an (co-dosed) q-fairs fields

Deformations of xyx<> varying the continuous parameters inEFT
↳. G-modulispace -> Tyd= IY), ISYR=VVolle)

⑲anddistantconjectureofmodulatedR.E, the EFT
ata has an infinite tower of states becoming light.

m(q) =e- xd(p,9)m(p) , 230, d(p,97 -> 0.

[vafa'os, Ooguri-Vafa's6]
Gal study this for G-manifolds-tri

on as

aconnectedsums [Kovalev'03, CHNP 113,Nordstrom 18 (ectes)]

ingblocks -=mid(z,g)a
xgx cpt

1g -(d,2+gx7) =01e-re) q>0
⑦similar estimates for derivatives

#

Ge (X,wx,izx) cptCYS. 14-(derwx + Re-2x) 1 =0(e-Me)
⑰ derivatives

eg. (Y3xS'(/), x
=T2xk3 //p) *CHNP 1155



ruction start with a matching pair (2,4,7, (22,42)
(twist] zzing TDD

ae
-↳
-

d44 =0,1d*4+ 1) =0(e-ST)

urbation +1->7! torsion-free, [4]=[4+], 114+-4-1Ole-s
[Jaya]
Fat ClogLT--) < dLY,4To) = CCT-To)

->decay of low XuT?②towers of lightstates =>density?
interpretation/origin?

⑦control of derivatives of it-it? Needmodestimates.

prop *REN, l-4tYak= OLe-ST as T->a.

arequences, can work with 41
·G plays no role -> tes ofViemannian manifolds

z, 2T zz
-CI(14,9+)

↓
2x,9x

loweigenvalues x I) nith eigenvalue of Brit" (4

#p(23) · b9(X) +b9(X) =0 = 1(T)>, c yorsome est
· b9'(x+bi(X =0 => IC, Cn St:

#) 1... YIT)*
oflow eigenvalues so.

↓
ging

(S) =lining #Geigenvalues of Atri,M1) in 10,2]}T->a

Aq,sup(s) =libp#-, AgYnf (s), Ag,"sup(s).



um((23)
· If by'(x) +b9(x) > 0 them

· I *Freq,ing(s)
+0( =a (b9-(x+b4) is +os.

--q,Sup
=Aqing(s) +0( = 2 b9(x)15+ 0CD.

Intrepretation 2169'(x)+b92x7)
-

of caparian on Sixx eFalbarcybeDensity of low eigenvalues
-9-x)+bix)
b9(M+)

-> X=T2xk3

phyrics limit T->of [M+,47 was physics on S2+xT*K3
(duality with Fith...7

4)proof
①

want antroonIs andthe

①Find T =

4+ dr+, d*4t = 0 such that d*,t =0.
↳ Non-linear PDE:use Banach fixed-pt them (inappropriatepase

Need acraticmatmates on the non-linearpart
· "good" control on the linearisation -> have T

regularity ye 19(M)&HI(M)==> I: U-14,9MnH9()+,
An= 1 * estimate

pullR2 *CT) 1AullIt#

&(IT)?control the low eigenvalues.
Idea localise problems

· contract/approximate II



htz[Kapouleas'soI 4=a9(M1, seek ust D
-
v=

y.

=
X

#E
-T I

① 4
=x+4 = -9/1RXX) (supported in [T,T]xX).

↳ solve (-dE+Ax)Uo= no first
& y-D+(X+us) =y, +42, 4ie1(zi) decays exponentially.

↳ solve Dui=7;, i=12. Where isalso deals expe

If can do+-> taking cutoffs, can solve Duipse-styll.
Good case b9(X)+b9(x) =0 them -d++Ax:Hetz) -> LBlizP
-

is invertible -> 0 has uniquesolution with astimates

[Kovaler-Singer '00] ② can be solved if itHIMA).

3)case b9(x) +b9(X) =0
⑪ can be solved via separation of variables butsolution

is non-unique:((43) = 40
5 =+c+B, c, translation-int harmonic forms.

& Weighted spaces 1R,s=1R(esedp)

[Lockhart-McOwen 1855
Im antiesmagethe thetonalstate Fredholm,kerAn Is

Ib too many obstructions

I find past 3 so:51n,) so as to annihilate as
many obstructions as possible.


