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The FBK team

External collaborators in Trento:
Experimentalists:   Paolo Falferi,   Renato Mezzena,   Andrea Vinante
Theoreticians:   Iacopo Carusotto,   Gianluca Rastelli,   Stephanie Matern

Collaboration with Milano Bicocca:
Andrea Giachero,   Angelo Nucciotti,
Marco Faverzani   and colleagues



High kinetic inductance films
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High kinetic inductance films

 

Superconductor:
   

 

 

 

▪ Interesting materials:
    high-resistivity superconductors

▪ Our choice: NbTiN
    → high resistivity (~ 100 – 200 mΩcm)
    → high critical temperature (~ 12-13 K)
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Optimisation of NbTiN thin films: parameter exploration

Sputter target:
Nb80%Ti20%
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Kinetic inductance devices:
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● Kinetic Inductance Current Sensor (KICS)

● Travelling Wave Parametric Amplifier (KI-TWPA)

● Travelling Wave Microwave Photon Energy Lifter (KI-TWPEL)



Kinetic Inductance Current Sensor (KICS)
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Idea: P. Szypryt et al., Commun Eng 3, 160 (2024)
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Concept: Prototype design: Microfabricated device:



Kinetic Inductance Current Sensor (KICS)
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Microfabricated device:Tunability of the resonance frequency:

I* = 6 mA

DC current bias

Current sensitive 
regime



Preparation of persistent supercurrent bias:

persistent 
supercurrent

Kinetic Inductance Current Sensor (KICS)
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DC current biasAluminium
patch

TNbTiN> T > TAl

Step 1: Step 2 & step 3: Step 4:

Apply bias, cool to T < TAl Remove external bias, T < TAl
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Kinetic Inductance Travelling Wave Parametric Amplifier (KI-TWPA)

Weakly dispersive artificial
transmission line:

Series of CPW sections (cells) 
flanked by IDC fingers

⇒ decrease phase velocity

Phase-matching: periodic 
increasing of the line impedance 
(loading)

⇒ stopband
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Kinetic Inductance Travelling Wave Parametric Amplifier (KI-TWPA)
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Kinetic Inductance Travelling Wave Parametric Amplifier (KI-TWPA)

✔ Gain: up to ~ 10 dB (with Idc = 1 mA) ✔ Noise: down to 2.5-3 noise quanta
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Kinetic Inductance Travelling Wave Parametric Amplifier (KI-TWPA)
Microstrip KI-TWPA

Advantages:
● More compact design
● Improved grounding
● High fabrication yield

Challenges:
● Development of low-loss dielectric

- PECVD a-Si
- ALD AlOx

● Increase sheet kinetic inductance



Travelling wave photon energy lifter (TWPEL)
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Advantages:

● Broadband
● Pulse shape preserving
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Advantages:

● Broadband
● Pulse shape preserving

Challenges:

● Dedicated dispersion engineering
● Sufficient tunability and non-linearity

Travelling wave photon energy lifter (TWPEL) Measurements ongoing!



Conclusions
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● Kinetic inductance materials: versatile tool for many applications

● Our kinetic inductance devices:

○ Current sensors (KICS)

○ Low-noise microwave amplifiers (KI-TWPA)

○ Novel microwave photon energy lifter


