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Celebrating a never-ending journey
towards finding positivity in research and in the sky
towards learning how to build positivity from negativity

Pirsa: 25090067 Page 2/22




SO 7Y tIfIC thought and its creation is
. r":-i-. . _
etk B the common heritageof
L,y EJEY. g [humanityl®
i

oy
i
[ ”‘g:- y
ik (]
“ X
*

2‘&‘ tg}s{}gom

f‘“ .

Pirsa: 25090067 Page 3/22



A century of Success
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A century of Success

Pirsa: 25090067



Naturalness

Infi ti
N W Problems

Loss Paradox

Quantum
Gravity

Matter-
Antimatter

Dark

Matter o
...or have we just

of Challenges? Complex
1nnaszRaRA Networks

Predicting

._ Earth
[ Sustaining our | ' Extreme Climate

A environment J | Climate

Pirsa: 25090067 Page 6/22



Our chance to uncover new layers of physics...

What Lies Under - Ferdi Rizkiyanto - 2011
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Energy

THIS IS WHERE YOU
LOST YOUR WALLET?
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Causality & Positivity

lamppost guiding searches
for new science
in a neutral and agnostic way
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Causality
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Acausality
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Response to a Signal
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Response to a Signal

rechmicaiy, the statement
Prompt of Fagsgllty requires knowledge
at infinite frequency
or infinite energy
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Newton Prism

Positive interactions
always
slow us down
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Physics Beyond Standard Model

Parameters capturing new interactions
beyond the standard model

19.4 b7 (8 TeV)
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Zhang & Zhou, 2018
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New Physics
Beyond this
Standard Model
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Physics Beyond Standard Model Dark Energy

Example with parameters cg p 1

Parameters capturing new interactions g .
(parameterizing perturbations)

beyond the standard model
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Since Newton had his initial revelation about gravity, our understanding of this fundamental concept has
evolved in unexpected ways (...) our current understanding of gravity needs to continue to evolve.

tement of science shines through brilliantly”

The BEAUTY
of FALLING
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A Life in Pdrsuit of Gravity < < S (. A\UDIA de RHLAM
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No Gravity

Without gravity, there is in principle no limit to
how much/for how long we can interact

time

space

With Gravity

With gravity, anything living on the spacetime
inexorably curves the geometry.
There is a limit to “stacking”

Rules of positivity are different
There is an allowed level of negativity

cdr + Alberte, Chen, Jaitly, Tolley, Zhang, 2020-2024
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High-ener
g . = Sens inverse

Low-energy
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High-energy

h(t;f)’ hpo

Low-energy
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Sens inverse

The scale of the lightest massive particles has to be built in
within the behaviour of quantum gravity at high-energy

Scale of
Quantum
Gravity
ot |
T
When including gravity, HEp)
and scattering particles at low-energy, ~—10-57 oV —4

the result 1s sometimes negative
T Electron mass
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Particle physic

KATHERINE JOH
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