
Higgs inflation :

idea : non-minimal coupling &RHTH

could explain inflation without exter field

how : conformal transformation of the metric recoves

5 and produces an appropriate potential

for inflation

shahs : evidence that 3 is predicted in AS

but not compatible with CMB date

Eichhorn
, Parly

needs improved approximations 2005. 03661



Stechpe

Q : can we assume that all higher-order matter couplings
have a fire fixed point ?

2.g .
X
,Ama)(and) (29) (ovd) or

J
2 For Fin Fgp FSo

-> are d
,

=0

,
be =0 fixed points ?

no
: some couplings cannot have Eichhorn

-

a Gaussian FP in AS ! 1204 .
0965

how : there must be ters in By
,2
that do not

vanish if 1,2 = 0



example : consider "free" scaler fieldgravity

-> TheJaYxg[-u + 2(a)(Da)]

can we generate a contribution to By
,

from this ?

*s : from the hinetic term of the scale
,
we

get vertices with two gravilous

-> can build >@G
contributesdo By

,



upshot : any from
that has the same symmetries as

the Kinetic term leg ,
shift symely &-P+C,

ccoust.)

cannot lome a Gaussian FP

-> it is necessarily induced by QG fluctuations

other couplingsan have a Gaussian Fr
,

but it night not be the physically relevant one



Brya
-

IM

why : dark wither

· wetrino oscillations

DM : two scaler examples
de Brito

,
Eichhorn,

Lino dos Santos

2112 . 08972

1) ALP laxion-like particle) - Pseudo scalar

-> solves strong IP problem : coupling of FF is

might be exceptionally small (orz0) in RCD
even though

observed by it is not protected by symeling
Y

light-shining-

-

through- wall
-> axion couples to FF

, gadim 5 !



experie
->vew of a is diven do zo dynamically

wall

E- -> Shing theory is expected
to home an axion

-

B B
->R : can As quarte nonzero o

?

migmelialiades
Assant

,
Eichhorn

,
Knorr

2) ultalight salar DM 2510. 23808

-> couples to F2
, gQF2W dim 5

-> might be measured by thoirn-based nuclear clocks

F
DM induces fine-dependent corrections to

SM parameles if light enough
-> occupation ofat least( per de Biglie

volume
-> ULDM = classical field



-> oscillation deloved by mass

clocks pick up signal by comparing rales

of frequency standards that depend on
DM parameter differently)

for both : indicationsthat glg Lot greated

by &S flundations Cirrelevant at

fixed point g(g =o

& potentially not viable DM candidates

but more advanced computations needed



As-inspiredblack holes

· evidence that AStSM could work !

-> discuss what As can say about genie

QG questions , e .g. black
holes

recall : black holes in GR have

singularities where curvature

diverges

2.g . RangRause
for a Schwartschild BH



-> hard question - can we cheat abit ?

review of RGI

~Gimprovement (RGI) for AS-inspired BHS :

Platania 2302. 04272

·
S

idea : get leadingorder quarter corrections in

physical quantities byupdoing classical couplings
with running couplings and identifying the
-

&scale with a physical scale
-

will absolutely never
be a problem



example : QED at high energies(short distances,+ Yme)

· classical potential : VC(r) = - 22
4πr

· one-loop B function : Be=

↳ e) = e(o) [1+ In

· identify pe I land Most of

andslug into UC :

vesF(r) =-)[-



correct functional form of the Vehling potential
= one-loop CED

potential
↑

measurable
to

-> Welling potential : suably deviled in
contribution perturbation theory
Lamb shift

(2
%)

7
-> pranhum corrections to photon

uf propagatorm

&
-> Fourier transform

-> potential

(similar So Newton potentially

second example : Coleman-Weinberg effective potential



GIin AS Bonanno
,

Reuter gr
-qc/9811026

hep-th10002196

-> apply RGI to BHs
, using RG flow of the

EH druncation

Schwarzschild BH : -> N=O
, asymptotically flat

ds2= - f(r)d+
2+ dr + radi

f (r) = 1- 2 M : BH mass

(not a running parcte
1
~ classical polatial



somewhere here those is

RGI : in f((r) , we replace
a hidden Wich rotabbu !

Go -> G(k)-> Golkrl)

↑ ↑

"Upgrade
4 scale identification

1) to a good approximation,
"the"Newton's constant

Gn = Gp(k=0)

-> G(k)Cruz
solution Lo It& FP value of
B function, i . e .

dimension less
a trajectory Newton's constant



2) scale identification - different choices possible

original choice
:

proper
distance from origin t garic

point along radial geodesic

up
to an &SD Geor E

-> k = 9/DG)
,

r
->p

DG) = Sar I SC12-Sor + 0(r)

T
r->g

analytic approximation : Dr) -No arm



plug in :

GRAFH = 1- Mr+
· we c : sub-leading correction to gal

could be matched with

one-loop result to fix3

· ro : regular

· intermediate + : can have 0,
1
,
2 horizons

frht 1
"Bonanno-

(r)

I-Reuter BHs" -2-> r



-> behave like commonly studied models of regular BHs
-> have a de Sitter core with Nego = L

392En
~Quite positive & in center

-> can study evaporation Bonanno
,
Recher hep-th/0602159

BH Semperate T=fe() = a mess

↑ outer horizon
classical

TLYM
evaporation stops

T1

~- at finite mass
RGF => remnant·

M/Mp



note : (regular) BHs with two horizons night suffer

from an instability called mass inflation

upshot : instability of inner horizon

-> infinite energy
build-p since energy

flows to smaller r from outside
,
but

t larger + from inside
, meeding

at the inner horizon at -

-> need to account for backreation

-> intense discussion in the literature



Kerr BH Held
,
Gold

,
Eichhorn 1904

.
07133

-

A
· more complicated some really nice plots !

· can compute BH shadows

-> evend horizon shabhs=> smaller shadow

Planch-
-> characteristic dent highly

suppressed [ -

effects ! & ↓exaggerated

· to describe realistic scenarios, need to model

gravitational collapse => need astrophysics
↑

generally considered hard

more topics on RGI : Platania 2302 . 04272


