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Classification Description Qubit lifetime |Gate fidelity |Gate Connectivity |Scalability Cons
operation time
| @ ! |

Superconducting Two level system of a IBM, Google, Rigetti, ¢.50-100ps €.99.4% c.10-50ns Neighbours | Highly scalable - Fast gate times - Typically low
superconducting circuit which Alibaba, Intel, Quantum (see OQC - Builds on existing longevity
forms a qubit (a transmon, Circuits coaxmon tech) semiconductor - Must be kept very
first developed at Yale) industry cold to work

lon trap Single charged ions trapped lonQ; Alpine Quantum >1,000s €.99.9% ¢.3-50us All-to-all TBC - High gate fidelity - Slow operations
in magnetic fields. Energy Technologies; Honeywell - Very stable
level of its spin comprises the
qubits

Photonics Qubits made from single PsiQuantum, Xanadu c. 150us c. 98.0% c.1ns Unknown Highly scalable - Highly scalable - Nascent technology
particles of light (photons) (see Psi - Utilises existing SC - Connectivity to be
operating on silicon chips Quantum) industry infrastructure demonstrated
pathways - No temperature

requirements

Neutral atoms Qubits made from individual  Atom Computing, Similar to ion €.95% TBC TBC TBC - Long qubit - Must be kept cold
atoms (rather than ions which PASQAL, QuEra trap coherence times - Nascent
have a charge)

Silicon Artificial atoms made by Intel, Silicon Quantum c. 1-10s c. 99% c.1-10ns Neighbours | Expect high - Stable - Must be kept cold
adding an electron to a small  Computing scalability - Utilises existing - Nascent
piece of pure silicon and semiconductor
microwaves control the industry infrastructure
electrons state

Topological qubits Qubits made from non- Microsoft (WIP) Very high Very high Unknown Unknown Unknown - Estimated long - Existence to be

Abelian forms of matter

_ence time for a anlp qubit position state; /9) Hmhncf reported fldnllf\/ for two qubit rmfn operaticns; (’2) anpd nfrmfp

Sources therature review, TQD expert |nterV|ews SpeC|aI reference to BCG report SC|ence Mag and NAE report on guantum computlng

s = seconds

lifetime and high confirmed

fidelities

Ms = microsecond (10” -6 seconds)
ns = nanosecond (10" -9 seconds)

www.thequantumdaily.com



https://courses.csail.mit.edu/6.857/2019/files/NAE-report-on-quantum-computing.pdf
https://www.sciencemag.org/news/2016/12/scientists-are-close-building-quantum-computer-can-beat-conventional-one
https://www.bcg.com/publications/2018/next-decade-quantum-computing-how-play.aspx
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Step 2: compute d[m] = TVD(P_m, P_B)
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