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Cat gadgets (cont.)

|c⟩ = α |0⟩ + β |1⟩ 7→ α |00⟩ + β |11⟩
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Difficulties and early results

• This question has many similarities to the problem of 2-gate reduction.

• A lot of work has been done on the problem of T-count reduction, not so much for 2-gate

reduction

• There is some tension between 2-gate optimisation and distributivity: sometimes gate

optimisations actually increase the cost of distribution.
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Pauli exponentials

• Recall: Bloch sphere rotations are exponentials of Pauli operators

• e.g. RX (θ) = exp(iθX )

• The action of the Clifford group on such exponentials is to add more terms in the

exponential:

RX (θ)
= e iθXZ

9



Pauli exponentials using cat gadgets

e iθZZ =

Z

Bell

X

e iθZZ
H

10



Distributing Pauli exponentials

• a natural problem to consider: distributing Pauli exponentials

∏N
j=1 e

iθk sk where each sk is a generalised Pauli

• problem: there is no reason to believe that these exponentials remain small enough to run

on a single processor!
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Decomposing 2-gates as exponentials

• 2-qubit unitary gates can be decomposed in terms of Pauli exponentials:

U =
A

e i(αXX+βYY+γZZ)

B

C D

where A,B,C ,D are arbitrary 1-qubit unitaries

• Can we do it with a less entangled resource state?

12



Pauli exponentials using cat gadgets (again)
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Low entanglement protocol?
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Questions?
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