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Swampland Distance Conjecture Ooguri, Vafa 2006
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“Infinite scalar field variations A are always associated to

(at least) an infinite tower of states becoming exponentially light”
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Swampland Distance Conjecture Ooguri, Vafa 2006
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“Infinite scalar field variations A are always associated to

(at least) an infinite tower of states becoming exponentially light”

Dvali 2007
Dvali, Redi 2007

AQG al— quantum gravity cut-off = "species scale”
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exponential drop-off of the QG cut-off
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Swampland Distance Conjecture

upper bound on field displacement
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& very sensitive to decay rate A
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Decay rate Of the SDC Calderon-Infante, Uranga, Valenzuela 2020
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Decay rate Of the SDC Calderon-Infante, Uranga, Valenzuela 2020
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Decay rate Of the SDC Calderon-Infante, Uranga, Valenzuela 2020
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N /lg, = decay rate for geodesics= highest value of 4
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N /lg, = decay rate for geodesics= highest value of 4
it quantifies the non-geodicity of the trajectory |
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Decay rate of the SDC
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N /lg, = decay rate for geodesics= highest value of 4
it quantifies the non-geodicity of the trajectory |
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Decay rate of the SDC

MAXIMUM DEVIATION ANGLE

0
A=0
N
== "
2
/4
Andriot, Cribiori, Erkinger 2020 /10 /10
Glender, Valenzuela 2020 /1 Z /10 —_— COS H Z - —
Castellano et al 2021 | 0 log m | /18
Etheredge et al 2022 LOWER BOUND
see Etheredge's talk

Scalar Potentials and the S wampland Marco Scalisi | MPP




Decay rate of the SDC
0
Ay = A,€08 0,
Y

Andriot, Cribiori, Erkinger 2020 /10 /10
Glender, Valenzuela 2020 /1 Z /10 _— > COS H Z - — —
Castellano et al 2021 | 0 log m | /18
Etheredge et al 2022 LOWER BOUND
see Etheredge’s talk MAXIMUM DEVIATION ANGLE

Scalar Potentials and the S wampland Marco Scalisi | MPP



Decay rate in the axion-saxion model Valenzuela & MS 2018
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Decay rate in the axion-saxion model Valenzuela & MS 2018
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Decay rate in the axion-saxion model Valenzuela & MS 2018
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Decay rate in the axion-saxion model Valenzuela & MS 2018
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Trajectories in moduli space and scalar potentials
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geodesic equation

scalar fields will move along geodesics
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Trajectories in moduli space and scalar potentials

P> Lagrangian of n free homogeneous scalar fields

1

2 Lagrangian of n scalar fields with a potential

1 .
Z = Eg,-j(qo)cb’cbf— V(o)

¢ +Typ'9t =0 -

geodesic equation

scalar fields will move along geodesics

scalar fields will move under an external
conservative force along non-geodesics
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Hyperbolic space - setup
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Hyperbolic space - setup
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Hyperbolic space - bound on VV
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SDC-constraint on ./ = 1 supergravity
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SDC-constraint on ./ = 1 supergravity

> Hyperbolic Kdahler geometry

K=—aln(<b+6)
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SDC-constraint on ./ = 1 supergravity

> Hyperbolic Kdahler geometry

K=—aln(<b+6)

> Scalar potential (in terms of superpotential W)
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SDC-constraint on ./ = 1 supergravity

> Hyperbolic Kdahler geometry
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SDC-constraint on ./ = 1 supergravity

b, — b,tanf > 0 |IVV| - >

Scalar Potentials and the S wampland Marco Scalisi | MPP



SDC-constraint on ./ = 1 supergravity

b, — b,tanf > 0 |IVV| - >

Scalar Potentials and the S wampland Marco Scalisi | MPP



SDC-constraint on ./ = 1 supergravity

. i
! i
: W(®) = Id™ :
: :
. i
! i
A i
: 2 2 —2m kt 2m—a | ~ 1
© | VV]=4/=1l"(2cos ) (250€") A
: o :
! i
A i
. i
! i
: 2m—a <0 VV|->0 D
b, — b, tan 6 < 0 IVV] =0 : :
: 2m—a > 0 VV| - o i
b, — b, tan@ > 0 |IVV| > : 1
_ : 2m—a =0 VV| — const I
""""""""""""""""""""""""""""""""""""" D :
5o e e e e e el e [ !
. i
—_ ; |
x W) = elm(@) : compatible with SDC :
! and deviation from geodesic :
|
|

Scalar Potentials and the S wampland Marco Scalisi | MPP



SDC-constraint on ./ = 1 supergravity
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Conclusions

We have shown that
the decay rate A(A) of the SDC
depends on the trajectory

in moduli space

A=—|0dlogm|cos8 = 4,cos6
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In the case of

linear axion-saxion backreaction
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vV 1+ a?

effective reduction of 1

; L= Doy =2
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We have shown that For hyperbolic spaces, we found

the decay rate A(A) of the SDC a bound on the gradient of the scalar potential

depends on the trajectory
2 2 2 2
lg — A ﬂg — A5

sin @
= <

in moduli space

|VV] =

ni

n nA .

8
A=—|0dlogm|cos8 = 4,cos6

(see upcoming paper for n-dim)

In the case of

linear axion-saxion backreaction
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effective reduction of 1

; L= Doy =2
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We have shown that For hyperbolic spaces, we found

the decay rate A(A) of the SDC a bound on the gradient of the scalar potential

depends on the trajectory
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(see upcoming paper for n-dim)

In the case of In /" = 1 SUGRA (hyperbolic geometry)

linear axion-saxion backreaction i
we have shown that the only setups consistent

a

vV 1+ a?

effective reduction of 1

with the SDC and deviation from geodesics are

W=®" (asymptotic form )

; L= Doy =2
i a >3 (Kahler curvature)
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Conclusions

For hyperbolic spaces, we found

We have shown that

the decay rate A(A) of the SDC a bound on the gradient of the scalar potential

depends on the trajectory
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In the case of In /" = 1 SUGRA (hyperbolic geometry)

linear axion-saxion backreaction i
we have shown that the only setups consistent

a with the SDC and deviation from geodesics are
V 1 + Clz W = ™
effective reduction of A
a>3

A= Aoy = 4
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