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e'® = cos¢ + i sin ¢

What is a phase?

|Y) = cos (6) |0) + €' sin (g) |1) |@) = e'@o {cos <9> |0) + e sm( ) |1)}

Complex (relative) amplitude Complex overall amplitude
(Does not affect probabilities)

Resource for interference & Not physically relevant
Entanglement
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Examples of (relative) phase gates

* Currently available 1-qubit (relative) phase gates in Qiskit:

* Pauli-Z gate (ZGate): Relative phaseof m 2z - (é _01)

1 0
* SGate: Relative phase of% orvZGate 5= (0 3)

1 0
* TGate: Relative phase of% or VZGate = (0 eiw..--'é)

* Generalized 1-qubit (relative) phase gate
* PhaseGate(A): Applies relative phase of A.
PA=nmn)=2Z2

— 1 0
a_e: { P(A) | P(A) = (D ﬁ) PA=7/2)=S8
PA=xn/4)=T



Why Global Phase?

* Appending a global phase in front of a sub-part of the quantum circuit.
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e Controlled version of the sub-circuit with the global phase.

* Currently there exists a way to set a global phase for a quantum circuit
» global_phase attribute of the QuantumCircuit class.
* But it is quite clunky and not user friendly.



The GlobalPhaseGate

> (:math: e
Can be applied to a :class: ~giskit.circuit.QuantumCircuit”

**Mathamatical Representation:**
"""Create new
of phase
1 1a

TRIRT]

super(). init ("global phase”, @, [phase], label=label)

\end{pmatrix}
*#*Circuit symbol:

. parsed-literal::




Testing the proposed changes

Ran: 14181 tests in
- Passed: 13871
Skipped: 306
Expected Fail: 4
Unexpected Success:
Failed: @
Sum of execute time for each test: 6858.6479 sec.

ing extensions==4.4.6,urllib3==1.26.12,voluptuous==0.13.1,wcwidth=
nt==1.4.1,widgetsnbextension==4.8.3,wrapt==1.12.1,7zipp==3.16.6
black run-test-pre: PYTHONHASHSEED='321"
black run-test: commands[8] | black giskit test tools examples set
All done! # & &
left unchanged.
summary

Worker :
Worker
(giskit-dev) C:\Users\sumit\Desktop\GitProjects\giskit-terra>g ﬁf:ti:
Workenr
Worker
Worker 6
Worker _ ) :
Worker 8 (130 : ) = .915989
Worker 9 (1173 te Y = :16.815996
Worker 10 (1173 te ] 29099
Worker 11 (1173 te 21




Resource Intensive Tests
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Pull Request

Adding global_phase gate in qgiskit-terra #9251

T 0pany sumit-kale wants to merge 51 commits into Qiskit:main from sumit-kale:global phas

LA Conversation |0

sumit-kale commented 3 minutes ago

Summary

Added global phase gate ( global phase ) which can be applied to a:class: ~giskit.circuit.QuantumCircuit

This PR fixes Global phase gate #8236 issue.

Details and comments

* Added relevant test functions in test_extensions_standard.py
* Release notes have been added

* Passes lint checks locally

E3 sumit-kale

Edit <> Code ~

Reviewers

.t&"-."-':.'CI"i" U

At least 1 approving review is required to merge this
pull request.

Still in progress? Convert to draft

Assignees

Mo one assigned

Labels

Community PR




Objective

CPhaseGate(A): Global Phase Gate Controlled Global Phase Gate

Args: Phase (A1), Control Qubits, Args: Phase (0), Args: Phase (1), Control Qubits,
Target State Quantum Circuit Sub-Quantum Circuit, Target State
Diagonal Symmetric Matrix Scalar Block diagonal Matrix

1 0 0 O] elfy 1 0 0 O]

0O 1 0 O 01 0 O
: U

0 0 0 e o o 7

Phase on a single qubit Scalar multiplication on States Phase on a set of qubits

Prepared flexible Global Phase gate which improves the user experience.
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