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DESPITE HIS FORMATION AS A THEORETICAL PARTICLE

PHYSICIST GIANNI UNDERSTOOD THE RELEVANCE

OF COSMOLOGY AND DEDICATED MOST OF THE

LAST 30 Yrs OF RESEARCH TO IT

THIS TALK IN PARTICULAR FOLLOWS OUR RESEARCH

PATH TOWARD THE INVESTIGATION OF POSSIBLE

OBSERVABLE QUANTUM GRAVITATIONAL EFFECTS

IN THE CONTEXT OF CANONICAL QUANTUM
GRAVITY AND ADOPTING AN APPROACH

GIANNI AND HIS COLLABORATORS HAVE REFINED

THROUGH THE YEARS









































GR INVARIANCE WR T DIFFEOMORPHISMS

LEADS TO A SERIE OF CONSTRAINTS FOR

THE SPATIAL PART OFTHE METRIC Kij
AT THE QUANTUM LEVEL WheelerDeWitt EQ Shii

KIICK O hi E SUPERSPACE

APPLICATIONTO COSMOLOGY M FRU MINISUPERSPACE

HOMOGENEOUS MATTERCINFLATON

I tutto IIla.io o

i ORDERINGAMBIGUITIES ABSENCE OF TIME

PROBABILISTIC INTERPRETATION CLASSICAL LIMIT











































CONSISTS IN FACTORIZING Ila d YÈ ATIF
III fatt

GRAVITY EQ MATTER EQ
NUCLEUS ELECTRONS

QUANTUMGRAVITATIONAL
EFFECTS non adiabatictetritraigias 4cal o

Lig sala Iaia f eziandio
IAIA EIA

Ordering ambiguities are irrelevant for large a

time is introduced by gravity probabilityflux ci
Classical limit can be recovered by WKB coherent States

PROBABILISTIC INTERPRETATION MEASUREMENT IS PROBLEMATIC








































ADDING THE PERTURBATIONS ALLEVIATES THE PROBLEM

HANDLE TO CHECK QG WITH INFLATIONARY OBSERVABLES

WAW HottaEHI I aid e o
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LARGE scales deviations

a 2 depends on background

K
3 is common to diverse

A COMPARISON WITH PLANCK approaches_

DATA INDICATES KO IS NOT FIXEDBYTHETHEORY

Kongalaxyradius








































MOTIVATIONS

NEXT GEN OF EXPERIMENTS MAYBE ABLE

TO DETECT SMALL FEATURES OF

PRIMORDIAL ORIGIN NEW ENERGY SCALE

TYPICALLY OSCILLATORY

ALLEVIATE TENSIONS AND ANOMALIES IN THE

CURRENT DATA

HELP TO DISCRIMINATE AMONG DIFFERENT

INFLATIONARY SCENARIOS

UNVEIL THE PATH TO QUANTUM GRAVITY








































GRAVITATIONAL SECTOR
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INFLATON POTENTIAL
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VI K E re o NZAH 1 76
FEATURES IN THE POTENTIAL AFFECT MODES AFTER
HORIZON EXIT in the semidassical picture Mahal
BUNCH quei'M ma vendetta pe'imDAVIES
VACUUM

GIVING RISE TO Semidassical OSCILLATIONS

PRESENCE OF A SUDDEN JUMP IN THE POTENTIAL

GENERATES A REFLECTED WAVE AS WELL

RESONANT TRANSMISSION LESS GENERAL BUT

EASIER TO DEFINE INITIAL CONDITIONS FOR NE
IN ABSENCE OF A REFLECTED WAVE








































MS EQUATION
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PINNEY EQUATION

TAHOMA INVARIANT OPERATORS III I HI O
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OBSERVABLE EFFECTS
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ANALYTICAL NUMERICAL
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un 300Mpe in the interval

Ipsa 4 10 Mpc 21102,10
1

Mpi alleviates
some tensions and anomalies in PRESENT DATA

THE LARGE K OSCILLATIONS MAYBE NONOBSERVABLE INCUI
BUT HAVE OTHER RELEVANT EFFECTS SEMB

OSCILLATIONS MAY FIT

GIB DATA BETTER

AMPLITUDE INCREASE

SINCE KM 1 EXPECTED Log ASÌ
DEPEND ONTHE POSITION
OF THE FEATURE LOWENERGY PART

1ps 222








































CONCLUSIONS

FEATURES IN THE INFLATON POTENTIAL MAY BE

OBSERVABLE IN NEXT GEN SURVEYS CMB LSS

QUANTUM GRAVITATIONAL EFFECTS MAY PLAY AN

IMPORTANT ROLE BUT USUALLY OVERLOOKED

THEY ARE POTENTIALLY LARGE BUT WASHED OUT

BY COSMIC HISTORY WE LEAVETHIS TO FUTURESTUDIES

NEW NON PERTURBATIVE APPROACH TO DEAL WITH

QG EFFECTS ASSOCIATED TO THE BO DECOMPOSITION

OF THE WAW EQUATION


