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A near-infrared wavelength-scanning filter has been developed to elucidate
the physical conditions of large-scale starforming regions in the Galaxy and extra-galaxies. 1.
Design and fabrication of a multilayer device (Fabry-Perot etalon) to realize flat reflectivity
across the wide near-infrared wavelength range at low temperatures; 2. Selection and acquisition of
piezo actuators to scan fine distances while maintaining the parallelism of the two etalons; 3.
Selection and acquisition of capacitance sensors for measuring the gap between 2 etalons and for
feedback of optical element spacing adjustment, 4. Fabrication of a prototype model combining these
components, 5. and a control system was also designed to perform wavelength scanning while
m?intgi?ing the spacing and parallelism of the etalon by controlling the ranging and driving in a
closed loop.
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Conceptual Diagram of Fabry-Perot Unit

l Spectroscopic Requirements ‘ Method 1

® Wavelength = 1-2um

® Resolution = 6000 ® Step~10nm @100K
e Qrder=150 : Piezo Controller
® Finesse =40 =t

Gap Sensor

® Resolution ~10nm
® (Capacitance sensor ?

Mechanical Requirements

® Gap = 150um
® Parallelism = 2x10°5 deg > 25nm (¢70mm)

Feedback Control

am Encoder Module Method 2

Quadrature/AB-like
output signal (Flexdrive)

® Displacement = 2um Fabry-Perot Etalon

® R-97% @1-2um

{ I I
- - N N2 LN L ® D=70mm
Operating Environment L
g n: Refractive index
® \acuum (1e-8 torr) - 200 ~ d: Gap of Etalon
® Low temperature (~100K) s 2ndcos® = mA 2 incdent gl
A peak wavelength
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