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What Qilimanjaro’s HW and SW teams are up to
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1. Fundamentals

. Understand behaviour of the system during
the annealing process
. Understand gap behaviour in AQC
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Fundamentals.-

Graph-theoretical analysis on 15t order QPTs for AQC

Driver (+catalyst) Hamiltonian
analysed from graph theory
perspective to study loc-loc vs.

deloc-loc transitions

New results on the incorporation of

stoquastic/nonstoquastic catalysts
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arxXiv:2206.07646
Fundamentals.— Steered QA (to be updated)

Improve time efficiency of AQC algorithm with partial information

std E :O'

N
Hy = Rg(é)Hgthy(é) =" —[cos (6;)0F + sin (6;)07]
' recommendation /
%DJ assignment / guess

Control over confidence in

assignment
T\/

+1(—1) if spin ¢ is assigned upwards (downwards)
Vi = . : . : n
0 if there is no information on spin 2 @

Similar proposals: Graf3, PRL 123 (2019); arXiv:2205.15820
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2. Resource-efficient
encodings

. Need to optimise required resources if we
want to tackle large problems with
significantly less qubits than those
required by a fault-tolerant
computer
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Resource-efficient encodings.— An heuristic algorithm

for qubit allocation
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Image from T. Itoko et al., Optimization of quantum circuit mapping using gate transformation and commutation (2020)
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Resource-efficient encodings.— An heuristic algorithm

for qubit allocation

Good solution
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Resource-efficient encodings.— An heuristic algorithm

for qubit allocation

Does not provide an exact solution, but only a heuristic (at least for
non-shallow circuits)

. Dim of the exploited Hilbert space is dy%;; = L,N!

- Dim of qubit allocation is hard to assess due to dependence on
problem instance, but on a rough estimate d3"" = [a(N)]"

n®9 = Nlog, N + log, L, nS"mP = L, logy o N)

min
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3. Hybrid approaches

. Search for alternative, more efficient embedding
schemes

. Complement the strengths of the analog
model of computation with those of
other models (GM, QRC)
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Hybrid approaches.- Embedding strategies for AQC
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Hybrid approaches.- Embedding strategies for AQC
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Hybrid approaches.- Embedding strategies for AQC
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Hybrid approaches.- Embedding strategies for AQC

Compute cost function and

update parameters
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