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Fig. 2. Perseus meteor steam observation.
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Fig. 3. Volume Phase Holographic (VPH) grism.
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Fig. 4. Structure of spectroscope for meteor steam.
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Fig. 5. Algorithm for the design and fabrication process of
VPH grism.
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Fig. 6. Diffraction efficiency on the incident angle.
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Fig. 7. Diffraction efficiency on the grating thickness.
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Fig. 12. Analytical result of peruseus spectrum observation.
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Abstract: In order to obtain spectral information of high accuracy in the field of spectrographic analysis, efficient
and high-dispersion elements are required. Volume Phase Holographic (VPH) grating as a type of refractive index
grating achieves the nearly-perfect level (100%) of diffraction efficiency, where the incidence light meets the
conditions for Bragg angle of this VPH grating. Moreover, construction of a VPH grating realized a smaller grating
period by use of a two beam interferometory holographic. More attention has been paid to this method because
high-quality resolution and higher efficiency than surface relief grating can be achieved. We have developed three
kinds of high performance Volume Phase Holographic (VPH) grisms (size: 100mm?2) that recorded efficiency level
of more than 80%, resolution level of more than 2000, and less than half of the wavelength as the wavefront
accuracy error for Subaru telescope. We fabricated these dispersion elements by the optimal design using Rigorous
Couple Wave Analysis (RCWA) program which was developed in our laboratory and also through optimization of
optical setup for recording holographic interference pattern. In June 2003, we completed the VPH grism (designed
wavelength: 400nm, resolution: 2500) and installed it in Subaru telescope, in order to apply it to Faint Object
Camera And Spectroscopic (FOCAS) for a test observation. As a result, we observed the increase of photons by
about 3 times as much as those done by conventional grisms. This result proved that our optimal design and
fabrication process were valid and applicable.

As our own VPH grism fabrication processes need to be tested further, we designed and fabricated two high-
dispersion VPH grisms for Peruseus meteor (prism apex angle «=23°, design wavelength A=600nm, grating period
A=1.0xm) and the moon (@=23°, A=430nm, A =0.72um) spectral observation. Here, this report provides the

results from the Peruseus meteor spectral observation as evaluation of the applicability of the fabricated VPH grism.

Key words: meteor spectral observation, high efficiency, high dispersion, VPH grating, VPH grism, spectral analysis



