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QUBIC Project

(QUBIC: Q&U Bolometric Interferometer for
Cosmology)

Cosmology experiment: CMB (B-Modes).

Proposal for the Focal Plane (ARG-GER).

October 2022: QUBIC deployed in Salta, Argentina, at
the mountain site (4869 m a.s.l.)

2 18



QUBIC Instrument
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QUBIC Instrument: Focal Plane second version

My thesis work is focused on show the possibilities to combine the µmux SQUID Multiplexer
with the MMB Detectors.*
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Superconductor Microwave Resonators (SMR)

First steps in optimisation of the supercon-
ductor microwave resonators

Quarter wave resonator:
Coplanar waveguide resonators
Frequency ranges: 4 to 8 GHz
Bandwidth: 200 kHz
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SMR: Tools

Development tools for resonators design.
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SMR: Design

Superconductor materials: Niobium, Aluminum.
Substrate materials: Silicon, Silicon dioxide.
Resonance frequency:

f ′
r =

fr
1 + 4frCcZr + 4frL(Φ)/Zr
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SMR: Fabrication

Niobium resonators fabrication at IMS (GER)
by Eng. Nahuel Müller.

9 bare resonators

Resonators with LT

Another geometry with different Cc.
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SMR: RF Setup

RF Setup for low temperature measurements
(ARG).

Bluefors LD250.
▶ Channel 1 ≈ 45 dB nominal attenuation

LNA: LNF4_8C (3301H)
▶ Channel 2 ≈ 55 dB nominal attenuation

LNA: LNF4_8C (3464H)

N5242B PNA-X Microwave Network
Analyzer.
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SMR: Measurements

9 resonators design from 4 to 8 GHz

Chip 01: Bare resonators.

Chip 02: Resonators + LT .

S21(f) = aeiαe−2πifτ

[
1− (Ql/|Qc|)eiϕ

1 + 2iQl(f/fr − 1)

]
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SMR: Measurements
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Ongoing work

Match between different fabrication
process

Higher thickness in the first Nb layer.

High Ic for Detector coil.

D. Richter (2021) Eng. Nahuel Müller and Eng. Juan Geria
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Ongoing work: Tri-layer tests

Description of the fabrication process currently used for umux development at IMS.
Tri-layer deposition (Nb: 100 nm / Al/AlOx: 7 nm / Nb: 100 nm).

# Name Material Thickness (nm) Process
1 Bottom layer Nb 100 Sputtering + dry etching
2 Tunnel barrier Al - AlOx 7 Sputtering + wet etching
3 Top layer Nb 100 Sputtering + dry etching
4 First isolation layer SiO2 125 Sputtering + lift-off
5 Second isolation layer SiO2 125 Sputtering + lift-off
6 Last connection layer Nb 300 Sputtering + lift-off
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Ongoing work: Tri-layer tests

Functionality of the Josephson Junctions with a thicker Bottom layer of Nb.
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Ongoing Work: Microfabrication
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Ongoing Work: Cryogenic Measurements
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Ongoing Work: Measurement Setup

Preliminary results.
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Gracias, Thanks, Danke :)
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