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Do Macroscopic Variables Obey Quantum Mechanics?

Hypothesis: Schrodinger’s cat 
collapses to classical states because 
QM not allowed for macroscopic object 

Note: Microscopic QM observable
on macroscopic scale;
e.g. crystals, superconductors

Will macroscopic object show QM?
tunneling of a ball thru a wall
(normally tiny effect)



Macroscopic Variable from Condensed State
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Like crystal, adds for macroscopic current ~ ⛛ϕ 

Tunnel barrier, Josephson effect:  I = I0 sin(ϕ1-ϕ2)
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M a cr o s c o pi c V ari a bl e ẟ: E s c a p e fr o m Z er o- V olt a g e St at e
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Experimental Design:
A Microwave Device

(filter)
20mK



Parameter Measurements & Checks 

Oscillation frequency ωp

Damping Q
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asymmetric from cubic potential

Arrhenius-type plot I0

straight line is check
slope gives escape physics



Macroscopic Quantum Tunneling



Photon Energy Levels: Modern Planck Law

Measurement: 
   photon number

Sae Woo Nam et al, NIST (98)
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Energy Levels (Qualitative Demo of QM)
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New Artificial Atoms & Quantum Devices

nano-mechanics
photonics
nano-magnets
…
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Tunneling Traversal Time (Saclay 89)
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Precision Control - Generation of Photon States (08, 09)
Precise digital control 
& calibration

Complex states
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Does Macroscopic Q-Computation Obey Quantum Mechanics?
Hypothesis: Schrodinger’s cat 
collapses to classical states because 
QM not allowed on macroscopic object 

Note: Microscopic QM observable
on macroscopic scale;
e.g. crystals, superconductors

Will macroscopic object show QM?
(normally tiny effect)

diffraction effects
(Zeilinger group)

Quantum Supremacy: Q-Computation 
on a macroscopic-scale Hilbert Space 253 = 1016
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Quantum Devices for Education

photons tunneling 
traversal time

photon
D/A 

converter

Q supremacy: 
errors predicted

with classical 
probability


