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Introduction

S’CYLV\,@ ODSMDLO@& [Cicoli,Conlon,Maharana,Quevedo,Parameswaran,Zavala ’23]

Destderata:
inflation, RCD axtow,
guilntessence, CC
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what are tupicaL 0(5 namtes tnduced bg modll potewtial,s?

Kination

Steep potewtia ls
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what Ls kination?

Scalar rolling doww a steep potential: ‘Rination’ [Joyce '97]
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wWh 3 care about Kinatlon?

Energy sources diluted
after inflation
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Potentials near boundartes
of moduli space

V(®) ~ e P

[Grimm,Li,Valenzuela ’19]+...

1 . [Conlon,Quevedo,Suruliz '05]
SPBOL{LO B)QDWWPL&. LS (QK’P) [Balasubramanian,Berglund,Conlon,Quevedo '05]
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Kaswer metrle
Sourceless solution to Elnsteln Equations
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“Lnternal”
owe of the oldest solutions to GR!  [Kasner 1921]
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No isotropile expansion/contraction (unlike FLRW)



#1  Volume Rination = Kaswner

String to 100 Kaswer, solves vacuum EE
Einstein frame
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Bilg crunch:  ds® = —dt* + t_2/3(dx% + dzj + dz3)




A olg namteal Swamplanol?

of the non-compact dimensions
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(Planck mass fixed tn Bin. frame)

4.0l p'wture
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Assumes knowledge of UV physics

No apparent Lssues Motivates a dynamtceal
with EFT approach swamplano?

or “kinematic” Swampland constraints

Constraints on the cosmological evolution



what about the distawnce oomj ectiere?

Distance cowjecture: | towers of

[Ooguri, Vafa ’06]
[Ooguri,Palti,Shiu,Vafa '19]

Light states

l

Invalidate the EFT

Kinematies

KK modes become light, but so do mg, Ay

DYna MLCS
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#2 Trackers anad AXLOWS

Reformulate as a dywamical systemt  see also [Shiu,Tonioni,Tran 23] x 2
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Trackers

| [Wetterich '88] [Ferreira,Joyce ’98]
[Copeland,Liddle,Wands '98]

Matter/radiation+ rolling scalar

what about AxLons? [Sonner,Townsend "06] [FR, WiP]
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#2 A non-standard pieture

V()

inflation

| Moduli Scala Y 'PCth/LYb atl:D nws

(1016 GeV)* domination

and reheating
Y
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Scaled by

<10 Swmall scale structure?

/
Kination EX. Rk e JO(kn)

From [Cicoli,Conlon,Maharana,Quevedo,Parameswaran,Zavala ’23]

Other Signatures/tmplications of Rination/tracker epochs?
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GWs [Muia,Schachner,Quevedo,Villa’ 23] [Chowdhury,Parameswaran,Tasinato 23]

[Co,Harigaya ’20] [Co,Hall,Harigaya ’20]

Axton Rination [Gouttenoire,Servant,Simakachorn ’21] x 2+...

overshoot 'PYDlOLCV\/L [Conlon,Kallosh,Linde,Quevedo '08] [Conlon,FR ’22]
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Avolding the catastrophe

n a guantum wnbverse: radiatlon

P
=3 b
Pkin ~~ G \VAS Pmat ™~ A Prad ™~ G
Tracker solutions! See also [Conlon,FR ’22]

100 Lm,terpret: Kaswer Ls unstable to pertwbatiows
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P.S. Avolding the catastrophe

n a gquantum untverse: ractation

/_/\_“
Pkin ~ @ Ve Pmat ~ @ Prad ~ @
Attractor solution with gt~ O(1)

[Wetterich '88; Copeland,Liddle,Wands ’98; Ferreira,Joyce ’98]
[Conlon,Kallosh,Linde,Quevedo ’08]

n realistic models (LVS) 100 interpret:

localistng the . :
9 A AEW Kaswner Ls unstable to

perturbatiows
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[Conlon,FR ’22] [Apers,Conlon,Mosny,FR ’22]



The tracker solution w/ radiation (meatter)
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Qkinziﬁ QPOt: 2 \2 Qﬁzl_ﬂkin_ﬂpotzl—p

[Wetterich '88; Copeland,Liddle,Wands ’98; Ferreira,Joyce 98]
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