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ABSTRACT

Micro-Spec  (p-Spec) is a high-performance spectrometer working in the 250-700-um
wavelength range, whose modules use low-loss superconducting microstrip transmission lines on
a single 4-inch-diameter silicon wafer. Creating the required phase delays in transmission lines
rather than free space allows such an instrument to have, in principle, the performance of a
meter-scale grating spectrometer. Such a dramatic size reduction enables classes of instruments
for space that would be impossible with conventional technologies. This technology can
dramatically enhance the long-wavelength capability of the space infrared telescope for
cosmology and astrophysics SPICA.

1-Spec is analogous to a grating spectrometer. The phase retardation generated by the reflection
from the grating grooves is instead produced by propagation through a transmission line. The
power received by a broadband antenna is progressively divided by binary microstrip power
dividers, and the required phase delays are generated by different lengths of microstrip
transmission lines. By arranging these outputs along a circular focal surface, the analog of a
Rowland spectrometer can be created.

The procedure to optimize the Micro-Spec design is based on the stigmatization and
minimization of the light path function in a two-dimensional bounded region, which results in an
optimized geometry arrangement with three stigmatic points. In addition, in order to optimize the
overall efficiency of the instrument, the emitters are directed to the center of the focal surface.
The electric field amplitude and phase as well as the power transmitted and absorbed throughout
the region are analyzed. Measurements are planned in late summer to validate the designs.
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Plain language: This work presents the design and performance of p-Spec, a compact
instrument for the space infrared astronomy and cosmology. It can significantly enhance the
capability of the Japanese SPICA mission. Its high sensitivity in the far infrared will
revolutionize our understanding of the distant universe.



