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Abstract: Our universe has a split personality: quantum and relativity. Understanding how the two can coexist, i.e. how our universe can exist, is one
of the greatest challenges facing theoretical physicists in the 21st century. Join us for a ssmple but mind-bending thought experiment that hints at
some fascinating new ways of thinking that may be required to unravel this mystery. Could the world be like a hologram? This half hour multimedia
presentation provides refreshing insight into how science works &€ how theoretical physicists search for the ultimate nature of reality, and is
followed by a half hour question and answer session with aleading scientist in the field.
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What do we know about our Universe?

Quantum Relativity
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Question: How can our Universe exist?

Quantum Relativity
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Question: How can our Universe exist?
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1. Learn: Quantum & Relativity in 60 seconds
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—

the nature of our universe? 3




Step 1: Quantum & Relativity in 60 seconds:

|



Step 1: Quantum & Relativity in 60 seconds:

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=hi

Light = Photons
Photons have Energy

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=hi

Light = Photons
Photons have Energy

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=hi

Light = Photons
Photons have Energy

C
|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=hi

Light = Photons
Photons have Energy

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=hi

Light = Photons
Photons have Energy

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=Ti

Light = Photons
Photons have Energy

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=hi

Light = Photons
Photons have Energy

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum
E=T

Light = Photons
Photons have Energy

»
|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=hf

Light = Photons
Photons have Energy

»
\|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=hi E=MEe’
Light = Photons Energy & Mass
Photons have Energy Interchangeable

»
|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=hi E—Me:
Light = Photons Energy & Mass
Photons have Energy Interchangeable

’
|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=hi E=NMe’
Light = Photons Energy & Mass
Photons have Energy Interchangeable

»
|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=i E = Mc?
Light = Photons Energy & Mass
Photons have Energy Interchangeable

» - - ’

-3

’
|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=hi EE
Light = Photons Energy & Mass

Photons have Energy Interchangeable

|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=1hi E—Nie
Light = Photons Energy & Mass
Photons have Energy Interchangeable

»
\|



Step 1: Quantum & Relativity in 60 seconds:

Quantum Relativity
E=hi 2=
Light = Photons Energy & Mass
Photons have Energy Interchangeable

»
\|



know:
need to
Also

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

/|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

|



Also need to know: Information is Physical

L S

-
o L =
e -
-

N



Also need to know: Information is Physical

™
|
] |

|



Far:
mary So
Sum

|



Summary So Far:

Quantum:
Photons have energy

vl



Summary So Far:

Quantum:
Photons have energy

Relativity:
Energy is equivalent to mass

|



Summary So Far:

Quantum:
Photons have energy

Relativity:
Energy is equivalent to mass

Information needs to be
embodied in a physical form
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Step 2: What are Q & R trying to tell us?

Question:
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Maximum Information?

Area / 4

Bizarre: Max Info...

1. Finite

2. Depends on Area
not Volume
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Our deepest hint at the nature of reality?

Think about it: This is much less info than expected.

It’s the same amount of info as for a reality “living”
on just the surface surrounding the volume!
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The World as a Hologram?

“Our everyday perceptions of the world as 3-D
would then be either a profound illusion or
merely one of two alternative ways of viewing
reality.” — Jacob Bekenstein
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_...meanwhile, visit the Pl website:
public lectures...what we research...




