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Why ?
ー



* Fun and very fundamental

* Source of New Ideas / Technigues[ * New Constraints beyond EFT

A Necessory eg. incorly universe
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This is the majority opinion
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There are also some uniqueness result of QM
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We con however persist :

stochestic gravity ?
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Grovitationl Wave
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A theory (e .g .
φ w / Vi 41) always has limitations

ー Λ UV cut off renormalization :

physics depend on

µ 阝 theory applicable
energy scale w

ー

I IR untoff



e
. g .

scalor field

L = gR + 124 -㎡㎡ - 244 一点 しn砦 ][ m

て2 ～
① ②

m
.
λ : coupling higher - dim .

running operator

M= m (u ) さ1 λ= λ ( µ) ) unknowsn

ur physics



2I
Even if we set muo ,

a
is generoted
quadratically

4
_

…①_
. …erminm S遣 ～ パ

0㎡。 ど
4
…

…;; ' iia:
s [ Cf . hierarchy problem ]for Higgs



This is also true for in flaton
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Beyond EFT :
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String



End to EFT paradigm ?
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End to EFT paradigm ?
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String Landscape



Swamplond



Example of

Swampland Constraints
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R →∞ : Kaluza- Klein mode mn → 0
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Conjecture : In general .ぶo4=∞0 ¢ → ∞ :
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What if we find
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Can we get lorger r ?
ー

One idea :

multi- valued

monodromy inflation ∞ function

in string theory magnetic
flay

( silverstein .Westphal
in gouge theory

[ Kaloper , Lawrene ,

sorbo ]
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Nomura , Watari , My
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Pare Noturd Inflation γ (4) = Vo 4- ( + (=R)PJ
well and alive

Emotivoted by lorge N QCD
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string theory : only one dimensionful porameter
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electric/magnetic gravity
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In general modeli stabilization is subtle

A difficult to control corrections
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[ ef . Dine- Sirbery]

eg. which geometry



* need to be coreful in multi - field dynamics
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Muniverse ? Anthropri Principe?
tunneling between

different vacua

S0 (4) sym
. ⑲raー→ So(3 , 1) sym ,

ー～

δー
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disfavors false- vac
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[ Guth - Nomura 1203,
6876 ; kleban - Schillo 1202

, 5037]
inflotion



℃ Hugevacuans
racu a with

small Λ 70

anthropic solution of[ cosmological corst , problem]

Losepredictability?NP-hord ?

[ machine- Learning ? ][ Hamada - Uematsu - MY]
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summory
ー

Cosmology is a perfect place for exploring QG

in both theory & experiment

a QG is a prerequisite for

Serious attempt for Cosmology
を
many questions are intrinsically string theory

'

"LisfentoWhatstring actually soys
"



. Cosmology : cosmos (onder) in the Universe
uin

↓建 hidden harmony of strings

zoto ? stringisalolyasPrecisicesiene⑤2100 ?


