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. - o LCVRs consist of a transparent cell filled with a liquid crystal solution that
Lyot filters offer solar physicists the advantage of full-disk imagery A typical Lyot filter consists of several stages, each comprising at least two acts as a waveplate. When voltage is applied, the liquid crystals align with
combined with spectropolarimetry, enabling the observation and polarizers and a wave plate. Despite the variations in Lyot filter designs, they all the electric field, altering the polarization state of the light and therefore
analysis of solar activity in detail. This technology not only function by interfering with polarized light, transmitting narrow wavelength the transmission pattern, a phenomenon known as retardance. Similarly
at NSF-NCAR’s High Altitude Observatory. for the filter's tunability. development of software to automate this calibration process via the

Tuning Control Board (TCB). Once calibrated, the Lyot filter can be
controlled, to tune to user defined wavelength and to compensate for

Filaments are one type of temperature variations during operation.
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To tune a Lyot filter, the characteristics of each stage—dependent on During the operation of the Lyot Filter Demonstration Instrument (LFDI) a

Calibration Scan
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Lab Setup for the Calibration Of eaCh LFDI Stage 3. The modeled retardance curve (represented by the LUT) and the temperature dependence represented by the (linear equation)

modeled by the previous step. are uploaded to the embedded system and used to dynamically tune to user set wavelengths.

calcite thickness, LCVR temperature, and voltage—must be identified. ) ‘_ tuning determination system is used to find the appropriate voltage to
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and capturing images at different voltage-temperature pairs for /\ | . fwo user inbuts are used|to finid tie appropiiate
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Voltage 2a. retardanc_e curve shows a nonlinear relati-ons-hip 2b. The plot of temperature vs transmission peak is used deSIred WaVEIength-
Capture Spectrograph between applied voltage and wavelength transmission. to find the linear relationship of the between temperature
This plot is used to create a lookup table (LUT) of and the transmitted wavelength. the linear equation
voltages to apply to achieve specific wavelength at a found from this plot will be used to adjust the wavelength . .
known temperature. used to index the LUT. 3. The associated voltage is
applied to the LCVR for tuning. Voltage applied to LCVR
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6322, 6333, 6344, 6356, 6367, 6378, 6389, 6400, 6425, 6450, 6475, 6500, 6520, 6540,
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6775, 6800, 6825, 6850, 6875, 6900, 6920, 6940, 6960, 6980, 7000, 7025, 7050, 7075, ‘
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Using the calibration process outlined in this poster the system is able to
/ maintain a tuning stability of +/- 0.01nm RMS over a temperature delta of

10C.
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