Tutorial
Schrodinger's

onh a Quantum Computer

Schrédinger’s cat is a thought experiment to illustrate the strange implications that the predicted

phenomena of superposition and entanglement can have. Here we illustrate the basic mechanism

of the thought experiment as a quantum circuit on a quantum computer simulator.

Qubits ("quantum bits") are described

by quantum states (= vectors):
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Measuring ® qubits yields binary
outcomes probabilistically: 1
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Qubits can be in linear combinations

("superpositions") of their basis states:
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Natural decay

After its half-life period an

unobserved nucleus is in the state:
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Quantum programs
= Quantum circuits

= Sequences of quantum gates
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Quantum programs must run repeatedly
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Rydberg Quantum Computers &

Simulators made in Stuttgart

More tutorials on

www.thequantumlaend.de
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to average the measurement outcomes:

Quantum circuit

bit[1] c;

Customize backend options:

Emulator Triangular Lattice
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Entanglement = Correlations that cannot
be realized in locally realistic models:

The Hadamard gate creates
superpositions:
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CNOT gates ("Controlled-NOT")

can create entanglement:
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Meadsuring one qubit of an entangled

state collapses the whole state:
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State before opening the box ("Cat state”):
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Opening the box = Measurement = Collapse of the quantum state:
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Environment

Due to unavoidable decoherence

"Information leakage”

Interference is the
hallmark of coherence:

there would be no superposition
of the cat in a real experiment!

What happens during a meadsurement in quantum mechanics?
- 'Measurement Problem’
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