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are quantum computers

real?




ves!

* IBM — Heron 133 qubit processor

* Google — Bristlecone 72 qubit processor

* lonQ — Forte 32 qubit processor

e Quantinuum — H2 32 qubit processor
* Rigetti — Ankaa 84 qubit processor

* QuEra — Aquila 256 qubit processor



https://www.ibm.com/quantum/technology
https://blog.research.google/2018/03/a-preview-of-bristlecone-googles-new.html
https://learn.microsoft.com/en-us/azure/quantum/provider-ionq
https://learn.microsoft.com/en-us/azure/quantum/provider-quantinuum?
https://learn.microsoft.com/en-us/azure/quantum/provider-rigetti
https://www.quera.com/aquila

but there is a catch...




Instruction set

» each device implements a different instruction set:
e ibm: U1(A), RX(mt/2), CX
* iong: GPI(¢y), Virtualz(8), MS(¢0,p1), ZZ(0)
e quantinuum: U1(A, @), RZ(r/2), ZZ(), RZZ(6)



https://arxiv.org/pdf/1804.03719.pdf
https://ionq.com/docs/getting-started-with-native-gates
https://assets.website-files.com/62b9d45fb3f64842a96c9686/654528cf9dd7824353bd9b56_Quantinuum%20H1%20Product%20Data%20Sheet%20v6.0%2030Oct23.pdf
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https://research.ibm.com/blog/heavy-hex-lattice
https://blog.research.google/2018/03/a-preview-of-bristlecone-googles-new.html
https://www.quantinuum.com/hardware/h2

noise

* ibm: 99.812 (avg), 93.21 (readout)

e google: 99.9 (1q), 99.4 (29), 99 (readout)
* iong: 99.98 (1q), 99.3 (29)

e quantinuum: 99.997 (1q), 99.8 (2q)






a formal definition

*AQVM is triplet (I, N, T) where:
* | is the instruction set: the set of supported instructions

* N is the noise model: a random variable that given an
instruction, returns another instruction representing the
noise based on some probability distribution

* T is the topology: a graph representing connectivity
among qubits



benefits

* theoretical complexity calculations
* provides definitions for compilers
e create software emulators

* model fault-tolerant devices



thanks!

anpaz@cs.washington.edu



