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What are symmetries?

Physical Intuition and Motivation
* Fundamental concept in physics and quantum information.
* ‘Unchanged’ upon transformation.
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What are symmetries?

Physical Intuition and Motivation

* Fundamental concept in physics and quantum information.
* ‘Unchanged’ upon transformation.

* Asymmetrical states are ‘useful’.

Symmetry Resource

Time evolution Hamiltonian Time-Keeping
Extendibility Entanglement
Rotations Reference Frames
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What are symmetries?

Mathematical Definition

Symmetry Operations

x
s = Us(g)ps Vg€ G | ps=Us(g9)psUL(g) Yg € G

G-Bose Symmetry | G-Symmetry

B

G-Bose Symmetric Extendibility § G-Symmetric Extendibility

wrs = Urs(9)wrs Vg € G | wrs = Urs(g)wrsULq(g) Vg € G
ps = Trrlwrs '_ ps = Trrlwrs
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How do we test them?

Measure of symmetry with respect to group
°* Need a measure of symmetry - not just “Yes/No'.
* ‘Distance’ from closest symmetric state.

I3
max F(p,0)
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How do we test them?
G-Bose Symmetry

Sl
ps =Us(g)ps Vge G =10
1 Ur
oS @z o Uy
max F(p,o
ocEcB-Sym ( ) +)e o A s
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How do we test them?
G-Symmetry

* State ps is G-symmetric = d purification which is G’-Bose Symmetric

ps = Us(g)psUL(g) Vg € G

* Purifications are related by unitaries.

—

How do we pick the right unitary?
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How do we test them?

G_Sym m etry Replace with parameterized circuit!
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Examples

Z-Rotational symmetry

G. ={R.(¢)®"}seio.am)

e Related to common reference frames.

 G-Bose symmetry test = Test if state has Hamming weight n /2.

« G-symmetry test — Test If state has fixed Hamming weight.
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Examples

Z-Rotational symmetry
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* G-symmetry test for

4t = 2= ([01) + [10))

Acceptance Probability
o o
-I:-‘- (o)

—=— Noiseless Simulator

Noisy Simulator

—e— True Value

—=»— Final noisy parameters on noiseless simulator
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Thank youl!
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