e journée de I’Axe

: The B-BOP detector, a new generation of resistive bolome
Astrophysique

for submillimeter astronomy combining imaging, polarime
and spectroscopy within the pixels

)UATE SCHOOL
sique

Timothée Tollet

Rodriguez, V. Revéret,
. Dussopt, A. Aliane

universite
Focal Plane Array for Universe Sensing PA R I s a SAC LAY



mmary I

1. The scientific cases in the sub-mm astronomy
2. B-BOP, presentation and working principles

3. Development of on-chip spectroscopic solution for
sub-mm detectors

4. Perspective for B-BOP on the sky
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e submillimeter astronomy : the main study

"% Filaments
e } i

Herschel

The sky as seen by Planck

- What’s the physics that explains the filaments? - Detection of B-Modes in the CMB
- Role of Magnetic Field in the filament network - Spectral distortions of the CMB
- Study of the evolution of the ISM
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strumental requirements for future sub-mm

Need for High Sensitivity (sub)mm detectors (<101 W/VHz) comprising :
polarimetric and spectroscopic capabilities
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To map the magnetic field in the To detect characteristic spectral
interstellar medium lines that are tracers of the ISM
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BOP, heritage of the Herschel/PACS

101TICLE]

The PACS bolometer :

- Operated at 300mK

- All silicon design at high
impedance (YGOhms)

- Sensitivity ~2.101* W/VHz

Thermal Conductance

Heat Sink
300 mK

Principle of operation of a bolometer

Thermometer

Absorber T. Tollet - 2e journée de I'Axe Astrophysique - UPS




BOP, a quarter-wave resistive bolometer for the

30P : Imager AND polarimeter

nge : 100pum, 350um, 450um ... until 1 mm?
erating temperature : 50mK

'h impedance : “10GOhms (2-3GOhms under flux)
1sitivity : ~1018 W/VHz

Sl
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BOP, a quarter-wave resistive bolometer for the

structure of B-BOP : How is the radiation absorbed?

Absorption de I'échantillon L7c6 libérée

1.0 A

Absorber and thermometer Pads
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Metal reflector
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Schematic cross-section of B-BOP-100 Longueur d'onde (um)
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BOP, a quarter-wave resistive bolometer for the

structure of B-BOP : The thermal link, the sensor and the polarisation sensitive elemel
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BOP, a quarter-wave resistive bolometer for the
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|ding the spectroscopic capability within the

oncept : Add a silicon Fabry-Perot on the B-BOP matrix

Fabry-Perot spectrometer

Absorber and thermometer Pads
e 5 A
mm E e

Oxide cavity
Metal reflector

Objective : Get a full-featured detector
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|ding the spectroscopic capability within the

he Fabry-Perot : Interference filter selecting a wavelength "comb”
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on the optical size n.L of the cavity! Transmitted wavelengths as a
function of the reflexion coefficient

5

Two multi-band silicon Fabry-Perot technologies being manufactured and tested
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|ding the spectroscopic capability within the

ning Fabry-Perot with Bragg mirrors

Silicon
Bragg
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pry-Perot 4 Variable cavity
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Hatenath ! Expected resolution : ~:

Fixed prototype measurement on a FTS
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|ding the spectroscopic capability within the

ostructured Fabry-Perot: The FP158 | . | . | , | . !
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rspectives for B-BOP

‘he Artemis instrument on APEX in Chile The Co-PILOT balloon mission

2" flight of PILOT

The APEX telescope
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