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"+ Low noise amphfler close to_the |

&4 Cold detectlon chain with high -

sensmwty bolometers (T 350mK)

bolometers (at 1K)

e Multlplexmg system W|th to read 128

TESs and SQUIDs with 1 ASIC to
~ limit the impact on the temperature of- :
the eIectronlc - |




Supercenducting Bolometers operate at 350 mK

NbSi TES - Tc = 400 mK

Power réceived when heated - measures the i mcreasmg temperature
Large. varlatlon of R(T)

QUBIC P41 (NbSi-Al)
® P41_1
@ P41_2

e P41 3 Substrat
® Pa1_4

Absorbeur

Bolomeétre
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Hovv_' can we have- 256 TESs operating at the same Témp.eratu_ré ’> '
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How can we have-256 TESs __éperating Iai.t the same Temp_eréture 2 -.'_ |
Electrothermal Feedback

* Reaction to keep the TES_ in the. -
~ transition phase

o =+
I(V)_100mK . ; . .
I(V)_200mK , — '
I(V)_300mK M Pi”? = T2 = R(T)7” = Pj(T)=VgaZ/R(T)™

I(V)_400mK
I(V)_500mK

¢ Allows one Températlj.-r'e for a large
number -of TESs '
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Can be mstalled very close to the detectors (operate at 1K)
Rin=0Q

Low noise transimpedance amplifiers (SQUID+L|n) .
- Allow Tlme Domain Multlplexmg with.a dedlcated cryogenlc ASIC

SQUID 1

ASIC

Warm Digital Readout



Readout electronrcs at low temperature
128-multiplexing factor - ;
~ 4 columns

- -32 SQUIDS |n'ser|es

Line addressing : biais power supply
Columns addressrng 4- mput low noise ampllfler
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FPGA used as a hardware interface Io _ -
communicate with QubicStudio (software developed
by IRAP for the use of QUBIC experlment)

. Clock synchronlzatlon for aII the ASICs

¢ Data acquisition (-demuIUpIexmg signal)
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Software QUBIC studio:

ASIC parameterlzatlon
Acquisition
Demultiplexing
Visualization
Optimization

M . Qublc Studio v 1.4.41.19

& Qubic Studio v 1,4.41,19




* Two Pulse Tubes to cool down
' '4OK'and 4K shields

He4 frldge to cool down the 1K

box

.. He3 sorption fridge to reach the
--300 mK for the detectors stage

Mise en froid janvier 2019

- Cool down time : ~ 8 days
(150 kg to coel down at 1K)
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Window
Cryostat

Half-wave plate

Polarizer

Horn Array 40K Shield

Secondary mirror

4K Shield
Primary mirror

Fridges

- 300mK
Detectors
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