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Swamplauddistauceconjecture
GDC
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Mq Ily t Sly

2 Kk compactification

ds2 Rf e
ok dy2ie.tk d y2

I

hµµ de Mdx
N IM N o 3,5

R Ro e radius of Sly

DIE guv dx dtV

40

detainee det guv Rf e

GUN R G551255 t GMRavMN

5
e Esg w Ravtr Ryy

ECHR

8 D gravity action on S1

S MI f Ex Fa R

fa4xFg.MEgFeyeEsRoE5THrt



Mph µ 3 2 a Ro

work out ChrisfolCelsCorvielbeius1

gpRm_lzaRS uGsut9hsn
d.sGum

only Man Mgs 75ns to

curvature

Rss Og P Sss PRg
p
f
ng

f Rrp P P SE

p Eng Iz a
55

quasi g

f S g g as do a s s

42

Rgs ty955amqass
dvhsss

MIfdxf.IR
dlyxsltfdxfg.GE

fgyra.s.e F r

MIfodyiasias Reff
rifle

fdtxfg.fm 2IRo 44R

MkII Rss



fdtxfgfmzp.HR

43

f
ie e

ie ee
i.f3RoEEoroB2

fa4xfgfthI lr Yj qoomo
with Rey p MEI

MIA fa4xfg r lz0uRLR_
radius RGM of S is massless

412 scalar field modulus

44

S atra dim allows a bit
more

Grey 3 her 0AM y

04941 ocxnltsocuyxy.e.in
Na N

n to

e o M for o xn

4
D gal Ofdnt

Bow k 2041 a D turn d

Kk tower of stales ocular
with mass win YI



45
M 0 canonically
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so if at 4 0 your ERT

has a cutoff A and there

kk tower has

Mn 4 0 h A e

for every Slo Up one

KK state decreases

mass exponentially below
A EFT without

KK state invalid

c stales come

doon one by one e g for

Acf 5 Mp get 5 new stakes
below A



need to integrate in finite

A of slates at finite ad
into E F T

may be EFT modified
but working maybe
fails

drastic statement

an infinite tower comes

down exp fast at Sd Mp

EFT fails at stamp
well see above
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QFT knows fine
decoupling can arrange
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moreover 2 field systems
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trough in quadratic
potential bowel
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Sol Mp along
trajectory

Hence suddenly demanding

that now bolus Mp devotes
a bad EFT despite coming
from ME thou amounts

to declaring that decoupling
in QFT

2
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is forbidden That's a



tall order 51

Decoupling in QFT follows
from the same axioms that
both QFT and ST satisfy
Weinberg books so how

can one expect ST to

generically violate decoupling
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Swampland de sitter conjectures
Sdk

observation in type E string
Cheories

coarpadify on CY Rm fo

or twisted tori Rm ol

allow only classical
stress energy sources

worldsheet flutes
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negative curvature of
compactification
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only Ads vacua

or

DS critically points

Dole V O V so

I moduli

with
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e g Hertzberg et al 0711.2512

Flauger et al 0812.3886

any many later ones

Counter example
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type EB on Riemann surfaces
with only classical sources

gives stable DS vacua

Gallman Silverstein hep th10411271

if you discard this

any stabilizing quantum
effects a la Kk LT

conjecture
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inflation without

higher derivativekinetic
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however conjecture is false
in our universe
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Sdsc forbids that so

add quintessence scalar
field
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leading order
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weakened conjecture
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Garg Krishnan 1807.05193

Ooguri Palli Shiu Vafa 1810.05506

can only be argued in the
limit Vedra dim A
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however all controlled ST

DS vacua like e.g KMT

or LNS workout

V.gs finite

so Gdsc does not

apply but may have

something about ST vacua

close to the boundary
of moduli space digs ol
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Addendum

Further support for SDC in

W 2 CY compactification s

of type I ST

A question
For constant volume module
all kN masses are constant
but can still try to take

complex structure module fo

large V EV s where is the

SD C tower

Look at c S moduli space U2
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of Cys example quintic
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has e h lol c S moduli

lol 3 cycles and
their Poincare deals

integral basis of 3 cycles
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CY has holomorphic 3 form
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for certain choice of 2
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This is a singularity of
the CY of conifoled type

Call the single 2
i for which

this happens at 2 i 70 Z

eq of deformed conifold
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CA what yras.fkff.io
IE

a

B

2 so 2 0
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2 Z 0 is co dim 1

and thus a point
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moduli space A nB I

must stay unchanged
hence can have

A 2 A B B A

1 I
go once

around 2 0

monodromy
Z 2 Z E E Z

can write monodromy transf as

CEI T.CI t foi'I
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since Ez TICH monodromy

T must arise as
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2 o is a curvature singularity

of µ 21

however note 2 things i

geodesic distance to singularity
121 3

day
dr Flyte r EE
12143

IFE farriers finite
0

form of Fz reminiscent of

integrating a massless stale

consider a D3 brane wrapping
Ai ni times and Bj Pj times
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if e is a Lagrangian cycle
E ni Ai Pj Bj

with Poincare dual form
M n i ai Pj ft

2 D 3 is a BPS state
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Lakki 70

Mp3 on A
e IP l Z

for Z 0 Mp3 on A O

l D 3 BPS state wrapping A gets
massless when approaching

singularity integrating
in this light state resolves it

guess put a conifolds on

top ofeach other

a monodromy T lo 7
monodromy order 220 form a

a distance to joint singularity
n a form a
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a n D3 branes wrapping the
n copies of the A cycle

get light for 2 o

for n a singularity
is at infinite distance
approaching it an infinite

tower of wrappedD3 B PS
States gets light which
arises from an infinite
order monodromy around
the singularpoint in NE
book by Grimm Palli Valenzuela

since 2018 spells this out
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and constructs and attempts
to classify all infinite
distance singularities of
C S moduli space usingtheir

infinite ordermonodromies to
reconstruct themetric atthe

singularity as well as the
BPS tower show that
the tower masses respect
the SDC when mooing large
distances in c s aeodulisspace

upon approaching the singularity
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Cecotti showed in his book treat

for it 24 SUSY all swamp

band conjectures can be

proven

Sooo maybe they are

an artifact of too
much Susy
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Appendix
The finiteness of the

distance in C S moduli

space to the conifold
singularity rests crucially
on the non zero constant c

R2 l
cu e We sketch here

one of the arguments due

to Candelas Green Uiibsd
19901 proving C 0

First we vote that expression
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deformed conifold with

deformation 2 E 2
as

above Hence we have
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We now use the presence

of conifolds in the moduli

space of the quintic CY

4h53

Consider the ineffective

splitting into

9 1.4
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with the defining polynomials
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with
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we have a nodal singularity
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On the R patch 9 0

we can now eliminate the

R coordinates to get

e Zz ftExz'T zE

z G it test 0

The deformation is now

described by
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no solution in particular

U V X L o where

e de o has

dp O

geo Iss non singular

Now cut out small 3 bales Ba

around deformed mode loci

big enough to contain the

deformation S3
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and V volume Uz
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while the worm
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cutting out 3 balls from
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Nz reduces V and

thus 1154122 Ci

Now on at oft But we

can safely take 121 0

and hence in the REpatch
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since f o l Buts is smooth

we have

Of
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s vow523,0

vanishing on

Fujitsu's
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by E this implies

if Sir o f 12 120
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