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Pre-installation 
guide

System description

Room requirements

Utilities

Maintenance

Also a Site Evaluation Checklist
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1) Cryostat

2) Gas Handling System

3) Pulse-tubes compressors for 
Helium

4) Instrument cart

5) Control Electronics rack

System description
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Safety

Fire detection

Anoxy detection
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Room requirements Dimensions 
Including height (4m)

Weight
Cryostat 1200 kg

1

Temperature
18-25°C +/- 1°

Humidity
45 - 65%

Dirt

2

Vibrations
VC-D

Noise
< 50 dB (empty)

CEM
NF C 15-100
CEI 60364-4- 44
LED lighting

3

4

5
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Utilities

Water
Necessary for:

• Helium compressors for Pulse tubes
• Turbomolecular pumps

Electricity

Liquid Nitrogen
20L / week

Compressed Air
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Maintenance

Monitoring

Liquid Nitrogen

Cryostat
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[Monitoring] QPU
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[Monitoring] Rack
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[Monitoring] Room
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[Monitoring] Usage



02
//SECTION 02

FIRMWARE 
CALIBRATION

CONFIDENTIAL



© ALICE & BOB 2025 13

[Calibration] Configuration panel
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[Calibration] Workflow
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[Calibration] Summary



© ALICE & BOB 2025 16

[Calibration] Full reports



03
//SECTION 03

FIRMWARE FOR 
FTQC

CONFIDENTIAL



© ALICE & BOB 2025 18

Many stacks,
But how is a quantum program executed?
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Shor
Exponential 
speed-up

Superposition

Entanglement

Physical qubit

Logical qubit

Circuits

H

Z

CNOT

ZX calculus Pipe schemes

SketchUp

L1.5 compiler

QEC
FTQC

Surface code

Repetition code

Magic state factory

Unfolded Distillation

LDPC

Dynamical codes

Conditionnaly clean ancilla
Oblivious carry runway

Correlation surfaces

Pauli exponentials
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Quantum computing on a noisy device (not fault-tolerant)

Physical qubit Physical interaction

• Processors 100-1000 qubits
• Continuous gate sets: exact compilation
• Usually no live feedback

• Qubit / gate errors 10−2 − 10−4: limited depth
• No known useful applications at this depth

© Alice & Bob 2025
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Simulating a “perfect” device with noisy qubits

Each algorithmic 
qubit is encoded in a 
group of physical 
qubits

𝑝𝐿 ∝
𝑝

𝑝𝑡ℎ

𝑑/2

Error of the 
algorithmic qubit 
~10−8 − 10−15

Error of the 
physical qubit 
~10−2 − 10−4

Minimal quality 
requirement on the 
physical qubit 𝑝 ≤ 𝑝𝑡ℎ

∝ physical qubits 
per algorithmic 
qubit

© Alice & Bob 2025
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Simulating a “perfect” device with noisy qubits

Each algorithmic 
qubit is encoded in a 
group of physical 
qubits

A single logical qubit

A logical gate or “gadget”: a 
physical circuit that manipulates 
the algorithmic information

A logical 
gate If the “gadgets” are fault-

tolerant, the logical information 
is manipulated with fidelity 𝒑𝑳
even though each (physical 
gate) in the circuit has fidelity 𝒑 !

© Alice & Bob 2025
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Simulating a “perfect” device with noisy qubits

Each algorithmic 
qubit is encoded in a 
group of physical 
qubits

A single logical qubit

A logical gate or “gadget”: a 
physical circuit that manipulates 
the algorithmic information

A logical 
gate

• Arbitrary quality = infinite depth!  

• Processors are 10 × −1000 × bigger
• Processors are 10 × −100 × slower
• Decoding problem to solve (live)
• Discrete gate sets: no exact compilation

𝑝𝐿 ∝
𝑝

𝑝𝑡ℎ

𝑑/2
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A&B FTQC abstraction layers

L1.5: Adder Compute Step

L5: application 
Specification of the problem, as expressed in the 
fields it comes from

L4: high level algorithm
Manipulating interpreted data types with high-level 
operations

L3: register operation
Low level algorithm, manipulating simple data types 
with elementary operations

L2: logical operation
Operations on individual logical qubits, better when 
each correspond to a fault-tolerant gadget

L1.5: time-space layered logical operation
Time-space positioned logical qubits, with code 
parameters 

L1: physical circuit
Full physical circuit, including synchronization

L0: bosonic mode levels

def find_order(a, N):

qg = QuantumModulus(N)

qg[:] = 1

qpe_res = QuantumFloat(2*qg.size+1)

h(qpe_res)

qq *= pow(a, qpe_res, N)

QFT(qpe_res, inv=True)

mes_res = qpe_res.get_measurement()

return extract_order(mes_res, a, N)

L4: “Shor in 3 lines”

L2: logical CNOT

Example: RSA number to factorize, 
electronic Hamiltonian coefficients  

Example: “Shor in 3 lines”

Example: Addition on a register, QFT

Example: logical circuit, ZX-calculus

Example: pipe schemes, ZX with 
space-time coordinates

Example: QASM, Stim

Ruiz, Guillaud, Leverrier et al., Nat Commun (2025)
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SLURM integration
SPANK plugins which give users access to quantum resources through a 

“Quantum Resource Management Interface” (QRMI)

WITH  H A R TR E E  C E N TR E  ( UK )

https://slurm.schedmd.com/spank.html
https://github.com/qiskit-community/spank-plugins
https://github.com/qiskit-community/qrmi
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