Cravitaf:iona( waye Pf'ﬂdutﬁoh 17 /7;9/&[‘ a/eﬁva«a“ua gravity J

Anna Tokareva

Imperial College London

May 2, 2023

Based on PLB 2211.02070 (A. Koshelev, A. Starobinsky, AT)
and ongoing work

Imperial College
London

~ (Imperial College London) 1/20




.
Higher deziva sive gravity - oleer 4 moke cemse?

Q n afr e
ﬁ/""/)‘f : /Q/m/aLj O R/w/}\/p) /Q/yt,/ L/ 02//“/) - /A,Ogj—g Ma//ngfaog///ij

Two @/D/)Mac%,egj
1) Low energy FET - phosts live &ywd Hie caroft calp

Fo wsmo/od??f Heee e ho whoting (708 1 t’ﬁea/rzy @/lrM%/@f‘/O//)
=> hipher denarives muse be theee
Foe GW< ? 2rgra Wu{t—% ,D/Lwlucf-m/m

2) ‘Z\”H&/‘l’l/"b’e U/an i—h/[ WV}WJ CQy, @e J’A@Sf‘%w
§< [dx Ff(—gsk+ RF(B)R + v%,yﬁ,@w’”")

For wsnw/od(?f SW//'W$ﬁ<; nd/ater s an eracs sohblop

FF,— madifreation of 1 . hov - gaussianties
A. Koshelev, S. Kumar, A. Starobinsky, ‘22

Foe GWe > ektra ;wzxié% f%d/uww of te~ in #larl on
aw/# Wo W teen i< «z,eje @h 1 A Koshelev, A. Starobinsky, AT, arXiv: 2211.02070

(Imperial College London)




/ Gw 24 Y
ﬂf’
e Of s vodfes —

GWQ;W{ GW cen tatbu e 0 dork zadiation
ofuf?qw ~ ﬂ‘f @ E"‘f _e_:‘:/i) M/z,tffz:ff r;w (OQ(P/QNQ
"/z”fk M’ fo o $lo T

) ( ) Twp 2k Y 9/%(/»;4//6‘9‘7’)1' ttbecs foy ,[QWQIL(Q,t;‘,y

T w ) FUmpera F1/eRs

OIJZL‘VV y 9/2
Toyr ™ K

(Imperial College London)



Some usu/izg
¥ Planck-cuppresscol opLoatons 00 matey if Top is low

M7/,
T4 T <eh £

—> OVMf@QO/w@HW\ (Ll/VLN > 0,2\

M
P me(0"Gel/ — Tegh= 1Gel/
= 10%Gel/ —3 Treeh =10"°GalV/

% Hiph fe puenty CW ehpnel fox pfepe< 02 amd A >10%CeV

10 o ] ! | ' \ ! ] ! |
10 18 \
10_ 20"_ LISA v ET
10 2} e 2
10 24 o

10 26[
10 8}
10 30L
10 3%
10 ¥t
10 360

BE | 4 e 1 o» o1 s s g g oy SEOLB R 5 1 & o oams ]
104102 10° 102 10* 106 10° 10 102 10* 10% 108 10

DGES

ARCADE —

S B
a
=
Q
. (]
i
LSD
(&
S
IAXO SPD 1AXO HET

he
IAXO CAST

JURA  ALPSII
| |

G. Franciolini, A. Maharana, F. Muia, arxiv:2205.02153

(Imperial College London)




o
Y\ wmf/u:am L0 +he S"l-@/‘z‘o'{iw_cﬁy model

i;tj
5’-&fﬁ4q’( f" )""J/ /,\/W/‘
K. S. Stelle, Phys. Rev. D 16 (1977), 953-969 Mak(g {’/.,( W Lot ha l; M/é

Puodlemn: cpin 2 phasy i the ¢poetridn
fo;_c,//‘g So[blhan. 101!7}1/1‘6" df-’l:VﬂiIVl//CA V/iy

> VA
5= Jds 7 [- o+ RELDIR - V%»yFw/‘QWﬂ})
(POQ;;%/& %/Mﬂm 49 agﬁmff@ﬁ‘c sa/pé&//y ‘Zﬂ oga/(

How does it work 7

A. PI t 2206 04072
B.Knorr, C Ripken, F. Saueressig, 2210.16072

(Imperial College London)




o
Ven. doeal scalan Pield

§= [diaiz (¢ Fa)g — Vig) )
F(C}) = (D-W2>€G(a)} G/D> - entine Fumeti oy

he hevV dléf/wéﬁ e;” M(JW 2rcef

Jhe seodet wWiih varSg I
. , ~0(&?)

Ve propogater: prr) : %
K2 - m?*
Té Plr) T Jalling fort tarpe P
toops. are conwygent for ang VI
maodel s UV Srhide i




S —
Con  pavivy fe emorpalizable ]
ﬁﬂh«n"/‘? W‘Z—Wﬂc + /hag-[-, feee = non. blecal f"”"‘h“"&-d&”v&f-fw

1.0 4

% Powzdrco/wmﬂ»bo M/antg ?W/J/g hot WQWWP“'—‘
garor dalls fose enaegh o ol JmeS Pearrr  *
2 loops arc convergend
& One- g&@f JIVM}W?MKZ/S ore Coepd and o Saerc o3
(n e ErvSrgn
§ The pespagator an aﬁ’em;my ec & pawer of
omen by fer Kerh es| and ewclidron | —
bt mmdo@wM dieerions on the cmp&xf/w
¥ /’fﬂ?/?/f‘z%tfag have the same Gnatlyric peaperries &
(n dowaf thevohes except ecsep thal s//ndm/aep;yyu ;n-/ihifj

E. T. Tomboulis, ‘Superrenormalizable gauge and gravitational theories,” [arXiv:hep-th/9702146 [hep-th]]

A. S. Koshelev, L. Modesto, L. Rachwal and A. A. Starobinsky, ‘Occurrence of exact R2 inflation in non-local UV-complete gravity,” JHEP 11 (2016), 067
[arXiv:1604.03127 [hep-th]]

A. S. Koshelev, S.Kumar, A. A. Starobinsky 'R2 inflation to probe non-perturbative quantum gravity”, JHEP 03 (2018) 071

(Imperial College London)




.
_fi—wffmzly calbu 01 ih mm-/oca(/mvﬂ#
The sobutius scuas%yr»? BR= MR
appears 1o fe an ezaecr colurien for
L= RF(O)R + Wisap Fu (D) w0
of F,(/flz): &
Ql%m! of qz%ed(?m;
- masslecs praviton
- ¢ealar withmess M
Mo ghosrs —5 comnecrion fer ween Fand R,

A. Kosheley, A. Starobinsky, AT, arXiv: 2211.02070

1 (Imperial College London) October 17, 2022



N
(hoc+ - Aeee c:anohHOMS

Fle) = Mo’ _42) e SB)  yn
-t )

F, La) -~ Mp & —1
2 7

7_/'»( M’? (S fmwf/»izm/ /iohc furrcion 6/‘3)
6(5) = 6 ( U) / - w&w/wg Ccale

Heh< M

A. Koshelev, A. Starobinsky, AT, arXiv: 2211.02070

(Imperial College London) ' , October 17, 2022



e
G2av o fqaa/wmm from /z,;//u% derfyarveg
Main caurte) ¢ = hh [(pertwafarive /uay)

WoWw, RWZ — the 044/# feems which
contifuie +0 tht gavitop pesd e 0n
Dby =0 s bads 0 canes o tian

A: AWpW + BEW2

3
r= = o M- ('/i Ay ~4

A ) A. Koshelev, A. Starobinsky, AT, arXiv: 2211.02070

(Imperial College London)



Geavitarranal wave <ignel

Characteristic
strain

10" 39

1043

100 10° 1010 1014

Frequency, Hz

1018

Figure 1: The blue curve shows the gravitational wave signal for T'..;, = 10'° GeV. The orange
curve is for T;..;, = 10 GeV and the green curve is plotted for T'..;, = 10® GeV. In all cases we

assumed 'y /T'sar = 1072, The lowest characteristic strain available for future gravitational
wave detectors is 1024 for the frequencies 1 — 10° Hz.
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