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Introduction
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•Recently we obtained the access to Lagrange, a 5-qubit quantum computer 
installed in 2023 at Politecnico di Torino

•This was possible thanks to an agreement between the INFN director of Firenze 
and the scientific director of INRiM (Istituto Nazionale di Ricerca Metrologica)

•We have received a single account, in order to test Lagrange for possible INFN 
applications

•This is an exploratory phase, so we are not yet allowed to give accounts to 
other INFN users, and all the resources are managed by INRiM



Lagrange
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•Lagrange is a 5-qubit quantum 
computer installed in 2023 at 
Politecnico di Torino (link)

• It has been provided by the company 
IQM Quantum Computers

•Its acquisition has been possible 
thanks to an agreement between 
Politecnico di Torino, Fondazione 
LINKS e Istituto Nazionale di Ricerca 
Metrologica (INRiM)

https://orizzonti.polito.it/it/2025/quantum-computing-strumenti-di-calcolo-che-vengono-dal-futuro/


The story so far
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•We have received a personal account on the gitlab of the LINKS foundation, 
that manages the access to Lagrange

•With this account we can log to the Lagrange dashboard, and we can create the 
token used for the job submission to Lagrange

•We have been assigned to the project INRIM_INFN, and a certain amount of 
qpu time has been allocated in the project (1 hour + 1 hour at the moment)

•We have prepared few Jupyter notebooks using Qiskit as main library

•We performed the installation of the software and the submission of the 
jobs both in my personal laptop and in a AI_INFN virtual machine



Installation
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uv pip install \ 
    qiskit==1.4.2 \ 

    qiskit-machine-learning==0.8.4 \ 
    qiskit-ibm-runtime==0.43.1 \

• We have created the environment in the AI_INFN platform, and we deployed it to CVMFS
• The full software stack can correctly run

Not all the up-to-date 
versions of qiskit libraries 
work in the framework:
A bit of trial and error was 
necessary to identify the 
correct ones 



Our application
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• Quantum Machine Learning with variational quantum 
circuit

• Circuit pre-trained with simulator developed for the 
classification of b and c-hadron decay vertices at LHCb

• ROC curve evaluated by processing the 
circuits on Lagrange

Circuit (before transpiling) 



Job submission
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Running
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• Each job (single circuit evaluation) takes < 1 sec 
• There is also the possibility to submit several circuits with the same job
• Sometimes (1 over 100) the job may fail for different reasons (e.g. on-going calibration of 
Lagrange)



Conclusions
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• We tested the job submission to the Lagrange 5-qubit quantum computer

• The installation of the necessary libraries, based on Qiskit, was more or less straightforward

• We succeeded in preparing the environment in the AI_INFN platform, and in 
submitting the job from it. The environment is also uploaded to CVMFS

• The job running is pretty smooth, with a low rate of failed jobs

• The number of 5 qubit is pretty low for many applications

• Overall experience was pretty positive, also good support from the Politecnico di Torino

• The quantum computer that is being prepared at Cineca comes from the same company 
(IQM) and has 54 qbits. These tests with Lagrange can be considered as a gym for working 
with it


