Bolometrer Camera

Bolometer cameras for
submillimeter wavelength at
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Low level of pwv => Opening of atmospheric windows
=9 specially the 200 um window very marginally opened
elsewhere in the world.

BUT submillimeter science frequently:
« implies large telescope (10 m class or greater).
* large arrays=> larger FOV at highest resolution,

=> filled arrays,
=> atmospheric corrections .

Consequence:

« autonomous operations (closed cycle cryo.)

» Develop technologies working in south pole conditions

* remote control operations (space observatories heritage)
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Photoconductors :
Ge:Ga under stress
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= High thermal resistance for high
&= freeates sensitivity (bandwidth).

Absorber transforms radiant
energy in heat. The thermometer
substrate WSS Thermal resistance 0 . .
b resistance varies with
Thermometer thermal sink te m pe ra t U re .
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Bolometer array wafer
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Horn arrays:
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Very efficient for point sources

4 close packed pixels
(cones) in the focal plane,
couple to distant angular
regions in the sky.
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You need to jiggle the
image to fill the focal
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Filled arrays.

We have to solve some problems:
SS9 . absorption
-+ thermometer built collectively with high a
* multiplexing
« and some physical problems : Gth, Cth, absorbers ...

Ondes résultantes en fot de x
Intensité Chamnp electrique en fonction de
5 Intenzité
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miroeir
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Resistive:

A semiconductor have exponential resistance
dependence with temperature.

NTD Germanium crystals are the best current
thermometers because homogeneity of doping species.
Not usable in collective manufacture process.

=Si thermometers needed for CM but it is difficult to obtain
a good homogeneity !
=Solved by thermal diffusion on double SOI wafers.

Consequence :
= Thermal sensors suited to conventional electronics for
readouts (even if used at very low temperature).
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.
superconductive:

To improve the “gain”, TES detectors use the
superconductive sharp transition.

Consequences:

* use of exotic components for readouts (squids...)
« dynamic range limited by the technology.
*Multiplexing partly solved.
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superconductive ﬂ SCUBA2 gismo
SPIRE MAMBO
LABOCA BOLOCAM PACS Ph. SHARC

Many types of bolometer arrays available to manufacture

bolometer cameras. The prize to pay is the cryogenic system.

All detectors (PhC & Bolo.) =

Closed cycle cryo-system (PT ~ few kW) -> 1W @ 4K

Bolometers =

Closed cycle cryo-coolers -sorption coolers (300 mK)
-dilution coolers (20-300 mK)
-ADR coolers  (20-300 mK)
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Sorption cooler
=9 used on Herschel
ADR developed @

Dilution fridge T GSFC for space
ey Applications (XRS)

ADR/Detector Assembly

Calorimeter Array Blocking Filter

Salt Pill
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wavelength (m)
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NGC6334
APEX 12m
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Antenna coupled bolometer arrays

Again superconductive and resistive thermometers
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The ArTeMiS 1

s focal plane is
4200 pixels.

If we want to improve this
number by a factor 10,
we have to solve two
problems:
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The technology needed to manufacture large bolometer
arrays is currently available.

We still have to improve our methods to build many
Kilo-pixel arrays!

The way to cool down from 4K to sub-kelvin temperatures
IS now well defined (ground or space applications).
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