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Suzuki-Trotter decomposition
[Suzuki CommunMathPhys 51 (1976); Trotter ProcAMS 4 (1959)]
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Error estimation and efficiency [Omelyan et al. CPC 146 (2002), CPC 151 (2003)]
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Decompositions into 2 operators
ATBHO(h") _ Aarh (Bbnh (Aash | Bbgh jAagsih

5/11



Decompositions into 2 operators
ATBHO(h") _ Aarh (Bbnh (Aash | Bbgh jAagsih

aq b1 a9 bg Qg bq Qg+1

5/11



Decompositions into 2 operators
ATBHO(h") _ Aarh (Bbnh (Aash | Bbgh jAagsih

5/11



Decompositions into 2 operators
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Decompositions into /I operators [JO JPhysA 56 (2023)]
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Benchmarking the Heisenberg model
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Taylor series factorisation
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Error accumulation
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Error accumulation
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How to choose... [JO JPhysA 56 (2023)]

Use Blanes&Moan, Use Verlet
order n =4 (43) somewhat | Do you care about order n =2 (24)
performance? (Quick and easy
but always good) to0 code)

(Not always optimal,

Do you need high precision Is the hamiltonian H bounded
(relative error < 10~%)7 and can it be applied instead of "7

no

Use Taylor expansion Use non-unitary
scheme (33), order n = 4
or higher (sec. 3.2.14)
(As cheap as it gets,

Use Blanes&Moan,
order n = 6 (45)

or higher (sec. 3.2.14)
(High pre
made affordable)

(Only the exact solution
is more precise)

sion
yet precise)

Can you split the hamiltonian H into
exactly two operators H = A+ B (see eq. (2))?

one of the operato Use Suzuki
dominant (e.g. A < B)? order n = 4 (35)
(1t's well established
for a reason)

Use Omelyan’s small A Use Blanes&Moan,
order n =4 (43)
(1t’s always good,
but here it’s optimal

scheme (32), order n
(Make most out of
your prior knowledge)

)
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