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Introduction to Quirk
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Quirk circuit for teleportation
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Given an entangled state |t9) and a message qubit |¢) we have a 3-qubit state |¢) ® |1g)
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Quirk circuit for teleportation

Given an entangled state |t9) and a message qubit |¢) we have a 3-qubit state |¢) ® |1g)
Alice applies Cpor ® I followed by H® I ® |

Alice then measures her two qubits and transmits the result to Bob
Bob applies a transformation depending on the 2 bits received

The two controlled gates do exactly this since neither gate is applied

for 00, only X for 01, only Z for 10 and both ZX =Y for 11
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Quirk circuit for dense-coding i
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Quirk circuit for dense-coding

lo} S a @ or AR

o - ... /—/{ off off T | [;
+t] essage encode

[0} on on = l o

The the two high order qubits are continuously incremented through its 4 states and is
measured to make the classical message
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Quirk circuit for dense-coding
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The the two high order qubits are continuously incremented through its 4 states and is
measured to make the classical message

Alice (2" row) encodes the message into her entangled qubit and then sends it to Bob

Carlo Segre (lllinois Tech) PHYS 407 - Introduction to Quantum Computing March 08, 2022

00

L)}

10

11

4/5



Quirk circuit for dense-coding

o —— H—A or <1
message
AT - B -
op— ... A off on LA r3
+t1 message encode A 4
|0} on on = l |

The the two high order qubits are continuously incremented through its 4 states and is
measured to make the classical message

Alice (2" row) encodes the message into her entangled qubit and then sends it to Bob

Bob (15t row) applies a C1%(h ® I) to the entangled qubits to recover the message

Carlo Segre (lllinois Tech) PHYS 407 - Introduction to Quantum Computing March 08, 2022

00

L)}

10

11

4/5



Quirk circuit for dense-coding

o —— H—A or <1
message
AT - B -
op— ... A off on LA r3
+t1 message encode A 4
|0} on on = l |

The the two high order qubits are continuously incremented through its 4 states and is
measured to make the classical message

Alice (2" row) encodes the message into her entangled qubit and then sends it to Bob
Bob (15t row) applies a C1%(h ® I) to the entangled qubits to recover the message

Bob and Alice have swapped transformations from the ones used in teleportation
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Concluding remarks on Shor's algorithm N

The measurement of the second register to obtain |u) can be omitted in the implementation of
Shor's algorithm
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Measuring the first part of this state will return a ¢ close to a multiple of 2" /r
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