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Stave Cores 

 Component of the ATLAS Detector Inner Tracker (ITk)

 Rectangular Structures that provide electrical services, 
mechanical support, and cooling to the ATLAS Silicon Strip 
Detectors



Stave Cores- Thermal Profiles 



Thermal Profile of Cooling Pipe



Quantum Data Re-uploading Classifier 

𝐶𝑜𝑠𝑡 = 

𝑖 ∈ 𝑑𝑎𝑡𝑎 𝑝𝑜𝑖𝑛𝑡𝑠

1 − 𝑓𝑖𝑑𝑒𝑙𝑖𝑡𝑦(𝑖)



1-Qubit Quantum Re-uploading Classifier 

applied to Stave Thermal Data



Classification Result



Multi-qubit Data-Reuploading Classifiers

 Introduce entanglement between the qubits

 Reduce the circuit depth

 Potential for Quantum Advantage



2-Qubit Quantum Re-uploading Classifier 

Results



Receiver Operating Characteristic,

Precision Recall Curve

Receiver Operating Curve Precision Recall Curve



Next steps

 Running on Quantum Hardware

 Comparing with Classical Equivalents (Neural

Networks)

 Future Applications?



Sources

 https://pennylane.ai/qml/demos/tutorial_data_reuploadi

ng_classifier.html

 Miñano, M. (2009, December 13). ATLAS Strips Upgrade. 

CORE Reader.

https://pennylane.ai/qml/demos/tutorial_data_reuploading_classifier.html


Thank you!


