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1

.Mickreview on Inflation

· Since we are going
to construct the EFP of

perturbations during inflation/dark
energy,

it's better to
give you

a quick review

on a canonical single-field inflation
.

· The some idea can be applied to dark energy

[The differencesan (1) energy
scobs

(2) matter contents]
& For dark

energy ,
we usually take into account

the mixing
with matters -> screening

mechanism

(consistent with solar system tests)
· Without

going through th motivations like

solving the horizon problem and the fatress

problem s
me begin by saying

that

inflation is an accelerating phase in

m

the early universe
,

that provides initial condition

to the Hot Big Bag .



· Inflation = Quasi de Sitter
↳ It has to stop at some point

.

· We will see that some of the de Sitter

isometrios remain to be good approximation
e. g. scale invariance

·In the single-field model
,

inflation is

driven by P(t)

It 3 H T V = 0

)H = = 家 (I ' * VCE )

= We obtain the dynonic of Eat and act)

ds '
a

-
atee ardx

.

· Additionally ,
one assure the slow-roll conditor

ε= 一前 《 ねい 」 と
= 一歳 1



s 4 = 넓 」 서
=
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--> 4

· Now we are going
to study the EFT of

pertubations ,
i

. e.

¢ = 4 Ct ) t 84 ct
,
x )

fr = j(t + Sg .

(t, Y)

Under x1 +> X + zm

-> S4-St-got ; Sq -59-D3-Tr

=> By choosing :: S4=0 : Unitary gay



In other word
,

the presen ECt spontaneously
breaks time differmorphism .

&
The action is not invariat under t -> ++ go

[This choice of unitary gage is
similar to

choosing the NE boson # = 0 and Ar

be cores manifestly
massiveting of the garge symmety

However
,

setting 84 = 0 (or + = 0)

,
it means that the metric (the gave

feld Al)

has eaten this scolor d
. o

.

f.

=> Inside the metric
,

there are 21 indep,

dox

Ψ

=> Oncefixing5" such that
3 propagating dof

St = 0
, Sy nor contains scale parturbatic



Nowwe door S4 =

& This corresponds to identifying t with jCt)

= EC behaves as a clock field

↑ X =(2k)'

밝"
=
- 1一器

we are going
to write down the EFT in unitary garse

compatible with the 3d diff. X-X+ g
:

=> The EFT can be constructed from 3d

covariant quantifies such N
,

N
,
Kis ,

eta

Recall the ADM form :

ds' a -
N

'dt ' t hog(dxieNdt ) (dx' t Nidt)

go -一品 o = :
g

; = ”-
9 = - N + HijNin , goi = HiNieNi , Gij hij



·
What terms we can add in the EFT !

11
. Terms invariant under 4d diff

.

R, Riem"
,

R2, etc.

[Here we are not winterested in higher curvature

corrections]

2
. ) 3d diff

.

covoriant quantifies :

goy , Kij ,Rij

⇒ o = 。g"=

888 ℃ geu = goo

= goo is a
solar under ad diff

We can include polynomials of goo : the EFT

· Extrinsic curvature

Ko .a ho
'gisno a-

her = Yor + Mullu

& Induced metric on a -const Surface

Kij . 武 thij - DiNj - D
;Ni) ,

K a hiski
;

&
covariant derivative not hij



· Also the action can depend on t explicitly
since the time diff has bee broken

· The most general EFT action in unitary gage
is

Sem = J d* L (Rengo , g , Kn ,
tit)

· We can expand this order by order in perturbation:

8900 = go -50 = g + 1

u

- 1 on FRo

8 K̂
」

=
K -K ^= K ^ー H h ^。

u

H h*

-
on FRL

(Sk = 1 - 3H)
· Note that <R or "Ris is already
of first order in perturbations since on

the Flat FRW
,

13R
,

vanish
.

We call(5908K ,R ... Y as EFT building blocks
.



We write the unitary-garge EFT action as

SEFT = JCEMR-act-c+g
← 会 M

.

'
ct ) ( 8go

)

← 京 Ms
'

Ct ) ( 8 go )
”

t
…

- Ctl sgosk- 路 8k -A)8 k ^. 8 ks

t - … J
= The first three terms contain terms linear in

perturbations -> Tadpole cancellation condition

니

Background equations of motion

=> NCt) and act will be fixed by
the background dynamics ; i. e. Few evolution.

=> Other linear terms besides the ones we wrote

will contain derivatives
,

and they can be integrated by parts
to give a combination of those three terms



· Other terms in the EFT start at quadratic
or higher - They contribute to the dynamics
of perturbations around flat FLRW metric

· The superforded universe fixes acts and act

while the difference
among

different models

i be encoded into higher-order terms
.

We take the EFT up
to tadpole terms :

St = J d*

xEg[LeR-n(H - cc+igo)
ds' = - dt + actid *

"

= Jadxidx-

To 。
=一歳 。 = CC - a

)

g 0 + 2 c'

Exiaw : $ ' = can

) = tiet -一燕ノー一



One can
solve act) and NCtY

C = -Msina < 0 (NEC)

Ψ
a = MPi ( 3 H

'

+ H ) ( c 70 )

We thus have

SEFT = δ d收写[ 会 MR+Mitigo
- Mne (3 H

t

片 ) + 会 M : ĉt)( 8 g^
)^ + 前 M

;

"

ct ) (8 g
^ o

)
”

t . ……Ct )sgsk- aK- ak "sk:

+ … I
=
EFT coefficients can be functionsot time

2) They depend via -dependence in the covariant

theories - > Shif symmety atI imposes

non-trivial relations among EFT parameters



But since H and it do not vary much

in one Hubble time during inflation
,

one can

approximately neglect their time dependence.

# If the time shift (shift symmetry of 4)
becomes exact

,
one needs to be careful

Since # + 0. The sound speed of scalar

(t - 0) ↓natuation becomes zero

c -> 0 - Ghost condensate

/Ghost inflation
↑ Comments : (0312100, 0372099)
℃

-

· This fire shift has nothing to do with

the breaking of the time differ.

· Invariana under time translation in the unitary garge
(84 = 0) is implied by the shift

sym .
4+ 4 + c

· This shift
sym ,

and the time translation sym of

the Lagrangian are broken down to the diagonal

subgroup by the backgroud.
· This residual

sym is the time shift in the unitary-gorge EFT



before breaking After breaking
chouse & = - Conitory garge)

∝ (X ) → ∠ (x)

} we an left with
t → t t go

fire-shift symmetry
and4 + 4 + C

니

Shift-symmetric EFT" (Firelli et al . 1802 . 01580)

(We will come back to this later)

·simpleexame with a simple model of inflation
,

a canonical single field inflation :

slow-roll potential
^

5p = fdig)- ( (2q)" - V(k)]
(obviously no shift symmetry)
= In unitary gage 4 = 4

.

Ct)

⇒ ( 24 )
"
→ go 'and V (4)→ VC 4.ct>)



-> Sd*x Fg ( - ((2q)" - V(k)]
↓

]S * 0 - g ”- V ( 40 ct》

⇒ c a at a = Uct )

Since C = -2M and X = Mpe (3H" + (i)

,
we obtain the usual Friedmann

egs

H = = the and d SMITH = V - HR

Now we can generalize to
M
am

S = Sd* Ng
[

R + PCx
,
4 )]

X = 124)" [Some applies to (beyond) Horndaski

or DHOCT or HOST or U-DHOST]



= In unitary gorge 4 = 4
,

2ts

2 X = go %

Threfore
,

S -> J dENg +↑(g
To match with the EFT action

,

we expand

goo - goo t 8go = - 1 t 8go

Recoll

SEET = Sd 性 Ng[R- a - cg T ? M( 8go
):

← 京 M 34 ( 8 go) '
←

… ← 前
M

. 4Cag)
*

]
M

.

×

(+) = 4.
대

습이
F

.
ct )

c = - % % り = 一氷
4

.
ct )

A a
- p - t㎡ Pi



Note that from the Friedman
eg .

3M H2 = 1 + C

3 Mpett = - P - 24 :x

and CMA = -2 . Px ?
J = 一年一 2智長

and
g + 1 = -2x

⇒ I = P ( go.", 4.

(+>)

=> The Function PCX
, 4) evaluated on the background

is simply the pressure
doe to the solar field.

⇒ If T
=

0 ⇒ 8 ≡ ー β = - 1

{
↳ One condition to realize ghost condensate

This effectively behaves
as a cosmological

constant
,

even without adding No explicitly



*Aionfor the Goldstore boson

Similar to the case of massive garge
field,

here we introduce the Goldstone boson it

by performing the Strckelberg trick :

t → t t π Ct
,
* )

goo -

->ettiStT
]e oaon

goo s go t 2 g
^

%π t g
~

1 π 22π

-> Sd*x Fg(Act) + B(t)g
: ]

-> JE[ Act + H) + B(++H)(g
*

+29

4d diff in--
+ ge -a π. π)

=> No it heve

* You can check that5oo-goo + a goat + gregt
invariant under t t + g and- - go



Thu
, applying this trick to the EFT of inflation

we obtain
.

s = 8性 Z[ R- MDe( 3 が'Cteπ ) + 片 C++π)

+ Mpéti(t +π ) [
g

℃+ 2* πgou t g 名 π
2
π)

+ 荒器 (1 + gzg”2 π+ππ)” ]
Note the Stuckelberg trickFor ADM variable ·

ave

N → N CI - 1 + N
'

20π + *
^

* ≡ N
'hi : 2

,
π 20 π)

+ O(3)

Ni -> N
= ( - + ) + N hij(1 - 2+(

,
n + 0()

hi + h - NGT
- N
:2

- N2,GT + O(s)

#te 2. -> (1 - i + +
*

(6 + 0(3)

。
→

2 。
- (I

- π ) 20π 20 t OC3 )



Thus
, up

to first order in it he have

81) -> Sk - kπ - his NG2TT - 2hisaN2,i

-  Ne this his 2.#

8 k ; - Ski
;

- * it-hiNdGπ

- 24 :2eNE +Thekichih

- hN

"R + ( + hekjh:G - thehiskid



Applications in inflation
ー

&the decorpling limit

· Letas analyze the action for iT(x) in

the decoupling limit, 2. e Mre+ 0

tt so
'

so that M = cost

LE 9 0 )

Es it decouples for metric perforations
=> We can study the dynamics of +

compute its observable on a fixed background
metric

Let us estimate when we can neglect the
mixing

with gravity
⇒setM .

=
Ms

=
. = Mn = 0

" iMpeR - Mre ( 3 +
:

(+←π) + i ( t+π ))

t Mpe 版 Cttπ) ( go t 22π g
^

+ g^π 。 π )

This also includes the standard slow-roll inflation .



* Typically the
mixing

terms contain fever derivatives

than the Kinetic term oft

Es At sufficiently high energy ,
we can safely

neglect the mixing.

⇒Inthis case CM
.

=
.

. My a 0)

The leading mixing
tern comes from

5
. Kintic tern - Mi8gos -> Rpt

· Mixing tern ~ Mptg -> Magi
{

constrained

At short distance
;

variable

Mie Gisgoi ~ MeF2T

⇒ 8go -1 π
Thus

。一一片。



tic「 r 菅 ≤ 1 ⇒ ED GH

whenIt is a typical energy
saae of it

式 r E π

Therefore
,

for EDEH
,

the mixing terms

are negligible (GR equivalenc principle
of course

,
the actual mixing scale Enix depends

on the actual operators ,

but typically it E Emix

we can neglect the mixing terms
.

In the regime E3) Emix
,

he have

8
π

= S dx ([ :Mir-Mrit( π -Hedar
kintic to.

)

+ 2 M
%

"

(π^ t *
^

- __()
;π

)

” ) 一 告
M

π^←
… 1

* This action
may

not be relevant for cosmological observations
a late times. However

,
as for standard single-field slow-roll

inflation
,

one can proce that I constant outside horizon



8
π

= S 2√ g[ EMneR - Mni' t (成 -

urll
inficti.

)

+ 荒器 (- c π t(.
～

x), PBI .
1

Suppose an keep up
to Me:

L" a Mpe 版 (aπ )
"

t 2MI π^

= 感い ( π^ - 最路(
!
πプ )

=> We introduce a non-trivial speed of sound as
"

ci - ZMecid ,sub tninedcuentzrinihs
" omplhtica ,

{
ε For Mc = 0 => C -> 1 (Lorentzrinvariance)
In the exacti = 0 limit (Ghost condensate)

=>cs = 0- > strong-corpling problem . *



To explicitly be the symmetry breaking scale,
Chorentz breaking scale)

2e resadle

xO → π O
≡ Cstxo

⇒ 2= C ,
㎥

2

=彗 ( π^_路)
= 一圭 (ょ。 πc

)
プ

when fu = IMpeEIC : symmetry breaking scale

and #
c

= f : canonically normalized (x)
[We neglect time dependence of f

+ ]
[ π = (π c/f π^ ) = 前 な

一

: * ]

·inspective
,

we often introduce "curvature parturbation
I through 8. =

at ** 8

& J is conserved outside horizon for single-field
inflation at

any
order in perturbation theory]



· When neglecting the mixing
with gravity ,

the relation

between it and J is
aC++ 8t )~= a

2( i + H 8t)

j(5,H) = - H(k)π(X ,
t)

↳ This can be obtained by simply performing /
ㅣ a time diff + - - + St to ho = a si

, 1in it-gage to J-garge : hij : a"e* Si,

= The time -
diff parameter St = it

_

Note for a hij = 2 Ja "Sij

under fire-diff : c -> c-HSt

TT-garge 록 3- gase 1 <-> <' = 1 -H

C = 0 C = f E-Hit
=> Therefore

,
from the decoupling- limit action of it

we can compte <T ...it ) and uses J = - HT

to obtain <J ... ]) which directly relate

to observations such as CMB .



-> Let us compute <y"

-> We on perform the computation in

different
gases ,

e
. g. it-gage or jogage

In it-gage : i < o doing SR inflation

iπ “ =

-Mi器 (π " - ☆(
a
. π

)

)
sore fr π암(t )

乖 (一路 や ke ttica k '
πkct ) = 0)

^

Write TeCt ) = πectsatkt π .e
*

ct ) a
-k

π台 (2 ) =一“nne派pnC
凸

In the limit ky + -0

=> πa ~ eikz
(Mode function in Minkowski)



⇒ 8 点℃2) =”MmeKaI -okz )
ekz

Then
,

the 2-point function
is

< SK
.
Siz= 2 π)' s

"

ck
.

+ E_)
. c .ll 店

= (2π)
"

8
c
' ckieki)Mpec .

店
# : evaluated at Hubble

crossing

⇒ ns = k畿。 =

4歳一一*
는
This spectral index now depends on [CH)

- In a smallCo limit
-> large non-Eosinities

e.
g. < g2)



· Estimote non-Gussionities

Recap :s we start from the EFTOF Inflation

S = Sd*g[nR-R(3+)

+Mirage - # Me"Jigital IM" ( s goog

+
… ]

· Let' extract its by performing t+ ++

and we fix gravity (neglect mixings with gravity)
ㅛ

8π= S 性g器(*^ -cs'器 ) E 3S Emix
I EH

+ ni + i( 2 -☆)(π "
- π()一牆行xote ci

:

I - : ti
[ii]



=> To estimate the size of non-Gavisionities
,

we compare /2 of a i

(these derivative couplings are less important
when

going
outside the horizon

· Between π s
and π ( 2

.
π)

리

For C1 => ↑ (2) wins

업
The spatial derivatives get
enhaud E- H/,
out

.

time derivation

Note
H o w

res → ~ 苦 》 H
⇒ 袋 「

H π (≥" π - H π

- 些 π - 号与 ; 与 - H π



Typically we
introduce for Via

3 - 10-
5

。π~ 」 fre 5 = 話 8
^

↳ equilateral or orthogonal form
equi

⇒ fir
,
ican"

- t
This derivative coupling only peaks at the

horizon crossing
E The correlation <Jk

.
J5) is only among

mode with comparable wavelength.

Note for its
,

we can check that

fai" , is . 1一告ilcs =



·mmmof the EFT

=> For C1
,
So contains non-renormalizable

interactions

Es At certain
energy

scale
,
the they become

strongly coupled

=> We can estimate this cutoff Nartaff

by 1
.

Use the partial wor decompositiv
to obtain theunitority bond

2 Loop corrections become relevat.

_

-
ー

+ *
-
^^ _

‰

_ 、 π t...

natafe a

LO
π

'ME 4
C

' ) PI IOπ' Mb L版
IC

동
This is energy saae whee loop corrections

to <TTT) become relevant
·



ncutiff = I
6

π
'Mbe ltil

-Cs

(7) 2, + 0 => Notify decreased

and when Martoff -> 0 the theory becomes

infinitely strongly coupled
=> All perturbative calculations do not make conce

(2) Cs -> 1 (Lorentz limit)

-> Notoff becomes higher and higher
Es In this limit

,

the theory contains

no non-renormalizable interactions

and Not -> Mpe

Mne (1) C -> 0
; Nort

->> 0

t N out (Cs) ^ Nothing makes sence
.

^ 2. (2) d -1 ; Mat-Mpe
^
fH The EFT remainsweakly coupled
^ until Mpe -



Warnings
~ This Nort is obtained by only considering

Csgorya
과 could be that other independent operators[ giv nice to lower cutoff ]

- This Nort only indicates the maximum

energy
scale at which the theory is

weakly coupled (perturbation theory makes sense)

But
any new physics (other degree of freedom)[ can appear even much below & aut ]
Mpe Determine the cutoff

- Nat (t (a
,
m)ㅣ

of the EFT

I Maat
( π^ (a

,
π' )

^
EFT works

^

크ㅐ



In a specific theory

E nor Ctca ,
t3) widh concrate oV completion

mg ∠ ( π
, 8 )

E o Iutegnote out s

&This implies that종 2
π

= π^
_ 路 (2:

π) + α や (2
:
πプ

- P. - -E
第veribgsisnch ont h

ichithmiferntyotft
:

tlcB
ω

&
The physical observables <T

computed in the EFT (only it) are[ potentially affected by heavy mode }
= One has to check case-by-case

whether I affects the EFT observables of it or not

e
. g. UCH with Higgs potential
& Nov of CIRCI) is above Ma



· One might ask whatIs we have to

are such that non-Gasicities becomes OCt)

at a -H
The formulaFor

Sing ㅐ North
β &aut in Cs1

⇒ H* Moeli1c

ard since Ps 0 ites ;s
~ 10 -10

on CMB

⇒ Pyc ,

4

r C, >S Pr)" = 0.00 %

(If you Co is lower than this
,

the theory becomes

strongly coupled at E = H)

Looking back at “㎡ 。 話 5 ～ 1

= C
,

~0
.
003 = This is as that

gives

O (1) non-fassianities



= When the theory becomes strongly coupled
at E = H (2

,
00

.003)
,
it also leads

to OC1) non-Gasiunities in observations

& Actually this makes sence since one typically
expect large non. Cassionities when the theory

becomes strongly coupled
(There are some exceptions e

. g. resonat inflation

where the theory is gute Gaussian even though

one considers EvNartofa)

바
(1) Large n effects

22) Revised unitarity bound



Comments on Ghost condensate
uin

(0312100, 0372099)

=> We saw that in the limit 2-0

the theory becomes strongly coupled.

to recole this issue
,

one adds

s = δ d *时 ( ^δ k ^

- 号 δ k
^

.
8 k?)

0 { d* Z [ -÷☆<aπ)]
· Scordatura term "

Sa M. t ts

Non-rela dispersion relation at =cik't
紫

of π
--.

m-

↳TiSehen G +0

=> No strong coupling since the cutoff

is now give by M

=> Naturally this model leads to large non . Gossicities



日 Applicationsceswiteh on

gea
to Pak Eurgy

which is a later fire universe.

· We still use the EFT formulation of

scalar and metric perturbations on FRN

E only a physical D
.

O .

F..

· Basically ,

the background dynamics is the

essentially the same as inflation

except- We don't have to assure

slow-roll
- Ho ~ 1033 eV

~Couplings with matters



I unitory gage
또 = 또 C+ )

( 84 = 0 )

We write

S = S *NZ[ M}R - act)- cgo .

+ 予 mi
4
( sgoo )

←

主 m "sgoo sk

- mi (Sk" - Skrskn) +... .

89o = g" + 1
,
8k" = 4"-- H8"

Sk = k - 34

· Here for simplicity we are interested in

the propagation of GWs
, Voj

hij = ale")ij
w2
:

= 0 G, V ;j
= 0 TT gase .



From GW170817/GRB170817 A

1 CF -11 11075

at a - 1200-101 ev

( 200 Ha )

From the point of view of EFToFDE
,

= GWs travel in a Lorentz-violating
medium of ECH) or DE

C Ovs≈

นี 오 (t) t o ㆁ
EArth

mux

Ci F 1

=> same as light traveling in

a medium like water
.



Theoperator m2(8K
*

- SK*_ SKi) gaus

s
"

= 学等 S 性 a
"

(o ;- ( aeo;)

1 - Ci =
2 m

음2f H710 .

058 ヨヲ

=> This implies that for <F = 1

one has to set my = o

s =千性 g崎 fR - A -cot (8g'

一些 8 ksgo _ mi 8 kz +
m些 8 gocoR

- gg"SK-8Ks-mSg-
- 꽃 8 g00 sk. ]

=> corresponds to Beyond Hourdesk
up to 0(3)



=> We set my = 0 => CF - 1

But we have to mak sure that this

condition is stable under the changes

of FRW backgrounds
E> (1) change H(t]

(2) chonge gC
+)

#
other backgrounds

⇒ sgo => 890 + 8g

Sk -> Sk + 84
by

=> my receives additional contributions e
. g.

Smi = Sing or

smy = SHyg .

M,

:

We need to set all of them to zero



=> mt = my", M - My = My = ·

S = Sxig [ fr-a- cgo

+ Csgoo ) 一 8 googk

+ mi 59oo (mp-S1)]
Sk = SK" - Sk" Ski

SG : SK* "Ri-Sk "R/a

8kz = Sk - 3818k
- Skin + 2SK- SkgSK

= G(k,
x) + G(4,

x) + d + B
,
(4

,
x)R

- Bx (¢*¢ ¢ A4 - ¢*¢ 4 ¢*)

B
4
≡ G

4
t 芝 65φ ; 4

%
≡ 7

e
4



⑳ Corect 1806
.
09417

8

"If Nouta of the EFT of DE is

lover than 1280 ,
the bound on C

does not apply to the ER3 and those

operators still survive
"

5 But we cannot arbitrarily lover nortify

become it is controlled by radiative corrections.

=> This boad on C of L100 is

very robust.

=> No-decy of GW at L1G0

↳ -> T and it is stable

at nonlinear level

⇒ & = 10
% 0

and Kol * 102

2
H

三
2、☆ 〆 p

=
- 品呼け



· More on decay V - ππ

· Assore CF = 1

s = 54x 0g (R- A - cgo

+ ME ( sgoop - My sgsk
+isgo ("R-S)]

(1) Let's consider

ds" = - N
*dt + hi, (dxi + Nidt)(dxi + Nidt)

with NS = 1 t 24
.
No = 0 Nertonia

hij = a
-

(1 - 24)(e)
ij
} gorge

Vo = G Wij = 0

(2) Perform the Streckelberg trick

go- go + 2 goGπ + grGπGπ

ski
;
→ 8 kg - it 8 ;

-
- 2 :25 π t OC2

)

C'
R →

C
" R ☆ 表 H

2

π ← θC2 )



(s) Vary the aation art. I :

2 Mne生 t mj
㎥ 2π ← 4θ とは + H π) = 0

=>In subhorizon limit (HTT)

は =
- ㎥tt

Varythe action wrt. I :

Mpia
'

( £ -4 ) + 2 ∂( 啤 - * ) = 0

(仕關二
(4) Extract the coupling WITH with highest

number of derivatives
↑ - derivatives
⇒

Srππ =
↑i熊

+ z 的号 fd
收

;2
。
π
2 ; π

(take a =
1)



=> caronicalnormalize :

£
0ππ

= 夜 は
i;

"2

。
π
(
'
2
;
π

()

where ยู" = Mathi
π
)

= Nne [sms t4ne
(Mos +2 )

π

πck. 3

^
~

r
"co" I

πCa)

= 2.
P kenk[(8imSjn + Sin  e

一言 δ
;
8

mn ]

は
ππ=

話 ( 長 、C《π) 48(4
' cr-k 、 -kc) /µR

iµ = PektokigGoito ci )
->

solid angle

⇒ 1 µ1 =
装KI4( I - Re

) プ & = cos 8



Twぽ →ππ=
0 。 = (胸πesa o
for p - 1ugo-Ag -10 eV

Ho v 103 ev

⇒ “

。 「I 0”(最筑) (2
π C

.

t

Sina (=
r 。 (《 < 」⇒ 10 α (2

- 緒
π

C

《 1

LIGO 에 0 (C
,
(1

√
n .
Now
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·Scolar-tensor theories that survive

all constructs are

ㄱ
I = G

.

C4
,
x ) t CC4

,

×) R

+
6 ×

x)4 ^

40
.
404

~ㄴ
ε
Subckis of DHOST theories

.

Findremar
FT applies to Ret perturbation,

~↓ timelite scolar (2204
,

00228
,

... )
w) spoakle scoler (1810 . 07706

,

2507
.
02066 )

· Bounds on GWs only apply on cosmological
scabs => Devictions from GR can

be present in BH regime.


