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a region of space without interacting 
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Bomb explodes

Bomb is a dud

The Elitzur and Vaidman bomb testing 
problem
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Bomb explodes

Bomb is a dud

How to test if the bomb works or is a dud 
without interacting with it?

Foundations of Physics 23: 7 (1993)



The Elitzur and Vaidman bomb testing 
proposal:

Mach-Zender 
Interferometer

|1⟩ D1 clicks, probability = 1

|2⟩ D2 clicks, probability = 0
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The Elitzur and Vaidman bomb testing 
proposal:
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Detector D2 only clicks when the bomb works
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Reproduction of the Elitzur and Vaidman bomb 
testing proposal:



Reproduction of the Elitzur and Vaidman bomb 
testing proposal:

Without the bomb With the bomb



Reproduction of the Elitzur and Vaidman bomb 
testing proposal:

Without the bomb With the bomb
No interference pattern

Photons detection in both detectors

Photon detection
No photon detection
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Reproduction of the Elitzur and Vaidman bomb 
testing proposal in quantum circuits:



Physical Review Letters 74: 24 (1995)

Is it possible to know if the bomb works 
without exploding it 50% of the time?



Quantum Zeno Effect



Interaction-Free Measurement through 
Quantum Zeno Effect

Physical Review Letters 74: 24 (1995)



Interaction-Free Measurement through 
Quantum Zeno Effect

Physical Review Letters 74: 24 (1995)



Interaction-Free Measurement through 
Quantum Zeno Effect for a single bomb
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Reproduction of the Elitzur and Vaidman bomb 
testing proposal in quantum circuits:

Stages



Single real result

It is possible to obtain a result without 
direct interaction

There is a nonlocal correlation between 
the state of the object and the result in the 
detector (nonlocality does not transmit 
information faster than the speed of light)



Hidden variables

Hidden variables that interact with 
the bomb determine the trajectory 
of the particle



universe B

Many-worlds interpretations

The photon always interacts with the 
bomb, but not necessarily in this universe

universe A
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