
Quantum Light
Behind the Buzzword

Justine Haupt
PI: Free Space Link for Entangled Photon Distribution
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We’ve matured



“Quantum” on Long Island
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From science to engineering

e.g. Marie Curie (2 Nobel prizes)

e.g. J. J. Thomson (electron)
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From science to engineering

Paul DiracQ
U

A
N

TU
M

 M
EC

H
A

N
IC

S

Q
U

A
N

TU
M

 C
O

M
PU

TI
N

G



The word “quantum”
Continually varying energy…

…actually comes in discrete steps   

Nature is quantized

We call the set of rules that govern mechanics at this scale

quantum mechanics



Entanglement



Center for Distributed 
Quantum Processing



Quantum Networking
● Make entanglement a resource… distribute entanglement

AI GENERATED IMAGE



NY Quantum Network
Largest in US
And now: Wireless (free space)



Quantum Lighthouse
Free space optical link for distributing entangled photons

SBU Hospital Towers

free space transmission 
~20km

Quantum
Memory

Receiver optics

single
photon
source

SBU Watchtower BNL Lighthouse



Quantum Lighthouse



Quantum Lighthouse



2nd Quantum Revolution
Harness spooky quantum phenomena 
in engineered systems

Possible applications:

● Computing
● Cryptography
● Distributed Quantum Processing
● Basic Science
● Sensing

Can’t do faster than light communication



2nd Quantum Revolution
Harness spooky quantum phenomena 
in engineered systems

Possible applications:

● Computing
● Cryptography
● Distributed Quantum Processing
● Basic Science
● Sensing

AI GENERATED IMAGE

requires distributing entanglement

E.g. quantum networking
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