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Interval sampling principle of FTSS with equal optical path difference
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Table 1 The basic requirements of the

=K

acquisition system with equal optical path
difference for the wide band FTSS

Parameter Value
Wavelength of the reference laser 632 nm
F f the ref
requency of the reference 900 Hz_5 kiiz
laser cosine signal
Observation wavelength range 300 nm—25 pum
Frequency multiplication range 1-10 times
Frequency division range 1-20 times
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Fig.7 Measured results of quadruple frequency circuit
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Design of Equal Optical Path Difference Sampling System for
Wide Band Fourier Transform Solar Spectrometer

ZHU Xiao-ming!?3  BAI Xian-yong™?*® LIN Jia-ben’'? DUAN Weil'> DENG Yuan-yong!?
FENG Zhi-wei''? ZHANG Zhi-yong'? YANG Xiao'? GUO Si-fan'?3 BAI Yang!?3

1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101
g
(2 Key Laboratory of Solar Activity, Chinese Academy of Sciences, Beijing 100101)
(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT Solar imaging spectral detection is a main method for diagnosing the magnetic field and
thermodynamic parameters of the solar atmosphere. The Fourier Transform Solar Spectrometer (FTSS)
has the advantage of wide band and is the best choice for the current mid-infrared high-resolution solar
spectrum detection. FTSS acquires spectra through the inversion of the observed interferogram from the
target radiation, and the sampling interval of the optical path difference determines the wavelength range
of the inversion spectrum. Therefore, from the requirement of tunable optical path difference interval
for FTSS’s broadband spectral observations, we designed a sampling system with fully digital frequency
division and multiplication scheme based on FPGA (Field Programmable Gate Array) technology. The dis-
tributed remainder compensation method is adopted to effectively solve the problem of error accumulation
in the process of frequency multiplying of the reference laser signal, and the non-uniformity of the output
sampling signal is also reduced. After simulations and experimental measurements, the system frequency
error ¢ is less than 0.04%, in the frequency range of 200 Hz—50 kHz, which meets the FTSS’s broadband
spectral observation requirements of 300 nm-25 um. This study has laid a solid technical foundation for
the development of FTSS in visible and infrared bands.

Key words Sun: magnetic filed, techniques: fourier transform spectrometer, digital frequency division,
digital frequency multiplication
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