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Interaction-free measurement
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Interaction-free measurement
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Elitzur-Vaidman
thought experiment

a,b No bomb in the setup.

c Bomb explodes.

d Good bomb, No explosion.
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Model
System: double well potential
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Environment: a set of harmonic oscillators

frequency of the particle α of environment

Model
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PerturbationEnvironment

Interaction Hamiltonian:

Model
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Thought Experiment
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Thought Experiment
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Thought Experiment
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Results & Discussion

It holds always true It is logically possible to have 

free-measurement

It is possible to see 

interaction-free measurement 

for 25% of detections
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Results & Discussion

Elitzur-Vaidman
results

Free-measurement could 
be imagined principally
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Conclusion
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It is possible to distinguish between the effects of 
environment and interaction-free measurement.

For a macroscopic quantum system in interaction with the 
environment, it is possible to see interaction-free measurement.

Is it possible to describe a physical reality without direct 
measurement?
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Thank you


