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Overview

● Pauli gadgets

● Hamiltonian simulation



Pauli gadgets



Pauli gadgets
Cilfad +phase is universal gate set

Q: can more all new-lifted phases out ?
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Pauli gadgets

the any Cliffad +phase circent can be rutten as :
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PS idea :
- Show Chitfad gates commute past

Pauli gadgets

-more phases out of C.



Pauli gadgets

⑳ ⑮11

can fuse :I =T
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algorithm to extract circuits :

1 compute Pauli gadget frm of circent

commute Paneli gadgets and combine phase where possible
2.

3 . merge
Pauli gadgets with Clilfud phases into Cliffed part.

4
. repeat
.

5. extract circuit (many options)
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Hamiltonian simulation

self-admitte
e

if 1477 = =H1407

Q : design circuit that implements eith

H=observation : Paulis span space of self-adjoint matures :

it allt; commute, then easy : U : eitheeither..t
u(H = IT

if don't commute
,

not true
,

but can still approximate
d

trick : make + very small U : eith = (e-iHd
. H) "Trotterisation"
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● ZX diagrams with phases pi/4 are fully universal but difficult

● Pauli gadgets can graphically handle exponentials of Pauli matrices

● Can simulate Hamiltonians by chopping into small time steps

Summary:


