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Scalar perturbations (density) — Produces temp.
anisotropies and E-modes polarization

Tensorial perturbations (gravitational waves) —
Produces both E-modes and B-modes polarization

E-Modes

Gradient-like pattern
(like an Electric field) T T | |

B-Modes
= =]
Curl-like pattern (like
an Magpnetic field) \_ |\ / | _/
4 N
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We have a problem: Galactic Foregrounds j?‘j”
(synchrotron, free-free, thermal dust emission,
lensing)
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Location: Altos Chorrillos, Argentina (~ 4.820 m.a.s.l.) seeseses

Créditos: Google Maps/Google Earth
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The QUBIC Instrument
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Dichroic beam-splitter - Major technological

challenge (cannot be built)
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Forebaffle
Optical Window Dichroic beam-splitter — Major technological
e Fi challenge (cannot be built)
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The QUBIC Instrument - Proposal e A\‘(IT
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15/45

Luciano Ferreyro - QUBIC: an instrument for unraveling the Universe’s origin KIT-ETIT and UNSAM, ITeDA — IPE - IMS



Multichroic Bolometric Camera
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Multichroic Bolometric Camera
(one quarter of the focal plane)

o Broadband

Antenna
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Multichroic Pixel
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Microwave SQUID Multiplexing
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The Software Defined Radio E‘sn':df A\‘(IT

—» | Towards
<4— | cryostat

Clock distributor:

- Used for synchronize
external devices with the SDR
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Cryogenic setup
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Cryogenic setup Dﬁsdjdf A\‘(IT
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Cryogenic setup Dﬁsdjdf A\‘(IT
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Josephson Arbitrary Waveform Synthesizer
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* We were able to generate a sawtooth signal of 20 kHz (highlighted in red),
* A signal-to-noise ratio of more than 70 dB was achieved.
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* We were able to generate a sawtooth signal of 20 kHz (highlighted in red),
* A signal-to-noise ratio of more than 70 dB was achieved.
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Josephson Junctions: first measurements

Josephson Junction I-V Curve
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The QUBIC Instrument
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Multichroic Pixel - MMB NEP
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Readout electronics characterization
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PMUX readout (SDR): Flux-Ramp only
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Readout electronics characterization
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Microwave SQUID Multiplexing
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Microwave SQUID Multiplexing
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Microwave SQUID Multiplexing
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Introduction E:l E‘s“':df A\‘(IT

Karlsruhe Institute of Technology

1964 — 1965: CMB measured for the first time by
Penzias and Wilson at Bell Telephone Laboratories
(Crawford Hill)

T=35+1.0K @ 4.080 GHz.

“Boys, we’ve been scooped” — Robert H. Dicke
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Introduction
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Instrumental:

Cryogenic setup

Vector Network Analyzer
Spectrum Analyzer
Digital Oscilloscope
Power Supplies

Signal Generator
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The Software Defined Radio
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