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Classical supercomputer

v % outperformedbyquantum
’ ‘ chip forthe firsttime

"~ _Fossilsrescue
\ /‘ mammals from the from Nylon to Nobels
S shadow of dinosaurs tonow
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Las verdaderas capacidades ‘ )'
de los ordenadores cuanticos =

COMPUTACION CUANTICA:
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Noisy Intermediate Scale Quantum

where we computing

are today NISQ application areas:

e Quantum chemistry
e Optimization
e Machine learning

error correction
threshold

fault-tolerant QC
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number of physical qubits

“Quantum compiting in the NISQ era and beyond™ Preskill, 2018 https //anov. org/abs/1801.00862
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- c 0-/— from giskit import QuantumProgram ‘Q : .
o U - A Practical Guide to

—h ] qr = qp.create_quantum_register(‘qr*, 2) L Quantum Machme.Le.arn!ng
N cr = gp.create_classical_register('cr', 2) andQuonfumOpﬂmlzahon

\ 7 O qc = gp.create_circuit('Bell', I[qr], [cr])

qc.h(qr(o])

ql4] o)

L30T E23VI0N)

Hands-on Approach to Modern Quantum Algorithms

\ A qc.cx(qrl@], qrl1])
, N dc.measure(qri@], cri@])
» O | gc.measure(qr(1], crl1]) e ELIAS F. COMBARRO
' ; » SAMUEL GONZALEZ-CASTILLO
result = gp.execute('Bell’) | G AT

Heod of Innovohion - Coordinator CERN Guantum Technology Intiative

print(result.get_counts('Bell’'))
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2019 @ 2020 @ 2021 @ 2022 @ 2023 2024 2025 2026+

Run quantum circuits Demonstrate and Run quantum Bring dynamic circuits to Enhancing applications Improve accuracy of Scale quantum applica- Increase accuracy and
on the 1BM cloud prototype quantum programs 100x faster Qiskit Runtime to unlock with elastic computing Qiskit Runtime with tions with circuit knitting speed of quantum
algorithms and with Qiskit Runtime more computations and parallelization of scalable error mitigation toolbox controlling workflows with integration
applications Qiskit Runtime Qiskit Runtime of error correction into
Qiskit Runtime

Maodel
Developers
Algorithm Quantum algorithm and application modules
Developers

Machine learning | Natural science | Og Intelligent orchestration Circuit Knitting Toolbox Circuit libraries
Kernel Circuits @ Qiskit Runtime
Developers

Error suppression and mitigation

System Falcon @ Hummingbird @  Eagle @  Osprey @ Condor &) Flamingo Kookaburra Scaling to

Modularity 27 qubits 65 qubits 127 qubits 433 qubits 1,121 qubits 1,386+ qubits 4,158+ qubits 10K-100K qubits
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