
Alice & Bob Develops ‘Elevator Codes’ to Slash
Error Rates on Cat Qubit Quantum Computers

Alice & Bob's new elevator codes add active error

protection to the passive error protection inherent to

cat qubits.

New pre-print describes codes that

“move” logical ancilla qubits up and

down to significantly reduce the error

rate without a proportional increase in

overhead

PARIS, FRANCE, January 21, 2026

/EINPresswire.com/ -- Alice & Bob, a

global leader in fault-tolerant quantum

computing, today announced a new

way to reduce bit flip errors by

“moving” logical ancilla qubits up and

down during computation to gain

significant performance improvement

on the company’s future cat qubit

quantum computers. 

These new “Elevator Codes” would give

Alice & Bob the option to make future

quantum processors dramatically more accurate with the trade-off of needing a small number of

supplementary qubits. More precisely, compared to Alice & Bob’s current error correction, the

researchers expect to be able to reach a 10,000 times lower logical error rate while requiring only

about 3 times more qubits using the new approach. 

The company’s cat qubits are partially protected from bit-flip errors by design, or “passively”.

These elevator codes modify the “active” protection of the repetition code, that in the standard

Alice & Bob approach only corrects for phase-flips, so that it tackles bit-flips as well.  

Diego Ruiz, a theoretical physicist at Alice & Bob, and Peter Shanahan, a quantum informatics

researcher, described these new codes in the pre-print, “Elevator Codes: Concatenation for

resource-efficient quantum memory under biased noise,” on arXiv.   

“These error rates will make it possible to feasibly tackle problems like complex molecular

simulation sooner than expected,” Ruiz said. “Also, this study is based on what our classical

computers can simulate, it is reasonable to infer that even better performances could be
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These error rates will make

it possible to feasibly tackle
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molecular simulation

sooner than expected.”
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physicist at Alice & Bob

reached using larger, higher rate codes on quantum

hardware.” 

The key to the elevator codes is code concatenation. A

code is used on top of the repetition codes to give them

bit-flip protection. Concretely, a logical ancilla qubit

operates like an elevator: moving up and down the

repetition codes during computation, running checks to

detect bit-flips at the logical level.  

Adding just a single logical ancilla can be done at a really small cost in terms of number of qubits

but can significantly boost the logical performance. This is achieved by resetting and reusing the

logical ancilla after each check, while the code has a high-encoding rate packing more logical

qubits out of the same physical footprint.   

Error correction is a fault-tolerant quantum computer’s foundation, and it works by increasing

the number of physical qubits to build fewer but more reliable logical ones. This creates

extremely large overheads, which poses feasibility challenges for scaling quantum hardware.

Error correcting codes that reduce this overhead such as the cat qubit repetition code and others

that multiply their resilience to errors such as the new elevator codes, should make it more

attainable to run useful, large-scale computations sooner. 

This method is tailored to the noise-bias of Alice & Bob’s cat qubits. 

About Alice & Bob 

Alice & Bob is a quantum computing company based in Paris and Boston whose goal is to create

the first universal, fault-tolerant quantum computer. Founded in 2020, Alice & Bob has raised

€130 million in funding, hired over 150 employees and demonstrated experimental results

surpassing those of technology giants such as Google or IBM. 

Advised by Nobel Prize winning researchers, Alice & Bob specializes in cat qubits, a technology

developed by the company’s founders and later adopted by Amazon. Demonstrating the power

of its cat architecture, Alice & Bob recently showed that it could reduce the hardware

requirements for building a useful large-scale quantum computer by up to 200 times compared

with competing approaches.  

Follow Alice & Bob on LinkedIn, X or YouTube, visit their website www.alice-bob.com, or join The

Cat Tree on Slack to learn more.
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