Space-flight Optimized Feedhorn-coupled Sensor Arrays for
CMB Polarization Measurements
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Design and Deployment

This sensor architecture is utilized by the

Introduction

Polarization measurements of the

Cosmic Microwave Background
(CMB) provide constraints on the
origin and seeds of large scale

Cosmology Large Angular Scale Suveryor
(CLASS) at multiple frequencies. A 40 GHz
focal plane is currently in operation, 90 GHz

structure of the Universe. arrays are being tested, and a dichroic high

frequency receiver is under development [4].

In particular, measurements of the B-
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Right: Close-up view of single
90 GHz pixel. Probes are
visible in the center of the

We have developed state-of-the-art image, with two TES
polarization sensitive microwave detectors i B structures to the right and
for measurements of the CMB and \ 8 ‘ = above.

polarized galactic foregrounds. The | 1.
sensors have a dual-polarization design
with on-chip filtering and detection. The
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orthogonal linear polarization states are W 4 ¢ i . . .
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The incident power is measured by I ' .
. .. B e wafer [8]. The choke wafer is
superconducting MoAu transition-edge ~- te .
. indium bonded to the feedhorn
sensor (TES) bolometers. Space flight .
. . side of the detector wafer.
optimized versions of these sensors are

under development.
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40 GHz Pixel [3]

On-going Work

Current characterization of the 90 GHz
detector arrays includes measurements
of the detector efficiency, TES I-V
curves, heat capacity, C, and thermal
conductance, G. Detector efficiency is
measured using a cryogenic thermal
blackbody calibrator.

a thermal source mounted to the center pixel of
the detector array assembly [9]. The waveguide
thermal source is constructed from a cone-
shaped absorber mounted to a multi-stage,
thermally isolating hexapod. The blackbody
calibrator is heated to the desired temperature
using a electrically resistive heater block and
sensed using a zirconium oxy-nitride thin-film

One realization of the detector topology employs via-less crossovers (left) [4].
A variation on this theme uses air-bridge crossovers which have greater
bandwidth (right)[7]. The air-bridge crossover design pictured is suitable for
DC-500 GHz operation. Vias to the ground plane are used to maintain an RF
grounding between the layers of the device and allow flexibility in the ground

scheme. thermometer.
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