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Obijectives: = ,&, Rotator (aka Pivot)
- Demonstrate detector modules that will provide the groundwork for the ot & Urdomt
production of a focal plane array (FPA) for a balloon mission matching the ——
requirements of BEGINS: . w { " Antennas
» 2,500 titanium nitride Kinetic Inductance Detectors (KIDs)
» Wavelength range of 25 to 400 microns V i
» Background limited sensitivity i (i
> 250 microns pixel pitch at the shortest wavelengths Drive Ny Teleacops
Background: LHe Dewar
« BEGINS will combine a 0.5-meter telescope with a compact hyperspectral Reaction
imager from 25 to 400 microns to map spectral energy distributions over large AT
areas.
» A hyperspectral imager will utilize linear-variable filters for a spectral
resolving power of R=1/ A1 = 10 from 25 to 64 microns. CSBF Support L P,
» From 65 to 400 microns, where the spectral energy distributions have been v o i SHahE atonits
\(;vri]”aLaeCtsnzzgijbetter by previous observations, the spectral resolving power Figure 1. Conceptual BEGINS gondola with major components labeled.
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Approach and Results:

 MIR lens-coupled TiN MKID arrays:
» Baseline sub-stoichiometric TiN detectors, which have heritage at JPL
> In this first year of the project, we have demonstrated that MKID arrays with
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parallel plate capacitors can be fabricated with useful properties on a 250- | s miman o s :
micron pitch, ie. about 16 times denser than state-of-the-art o7 || — ZookTemame | a0l e \
° MIR lenses.- ;];.OAtmost.Odegel — 160 1016 ](.)lj(,)mdiameter.S0.0KTeIescope&Atmosphere 160
» Laser machined lenslets can be used at >~ 65 microns, but are too rough at Frequency (THz) Frequency [THz]
shorter Wavelengths Figure 2. Left: Estimated contributions to the detector photon noise for the
» Silicon micromachines Fresnel lenslets are being developed separately BEGINS optical environment. — Right: Contributions to the optical power
> Prototype 25-micron arrays used Fresnel zone plate lenses to allow detector absorbed by the detector.
characterization measurements
 MIR linear variable filters Figure 3. BEGINS
» Crosses etched in a conductive film with varying dimensions across an array prototype MKID array.
> In our first year, we have produced a working 25-micron band pass filter for use Circular structures are
in our testbed. ‘Fhe meandered TiIN
inductors that absorb
N —1ax Figure 5. Noise radiation focused by the
10716 N — —— 70k | measurements of the lens array. The
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10° 10! 102 103 10* of rings comprises a
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D . to a KID absorber on
Significance/Benefits to JPL and NASA: the chip’s backside.

« Mid-infrared (MIR) KIDs are a new development, but they will be crucial for future
NASA observatories, such as the GEP and the Origins Space Telescope.
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