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Electron auroras have been mainly studied by optical methods, because they are bright. However, proton auroras can al
be a target of optical observation as the technology in optical measurement of a faint object has progressed. For exampl
A. V. Roldugin et al. (2014) showed that the H-alpha (656.3nm) emission of January 22, 2012 was caused by solar wind
protons. The emission was determined with a spectrometer, which obtained the meridian arc spectrum image. However, whe
the brightest proton aurora H-beta (486.1nm) is observed, emissions from nitrogen molecular ions by an electronic origin may
be a contamination. They cannot be completely eliminated even using a bandpass filter. For the observation of H-beta it i
necessary to evaluate the contamination due to the emission of electron auroras. Two all-sky monochromatic imagers (PAIL ar
PAI2) have been operated at Showa Station for observation of proton aurora. They have passbands of H-beta and the backgrou
respectively. Use of these data enables us to extract proton aurora from the observed image which depicts mixture of proton a
electron auroras. In this study proton aurora has been extracted using the data obtained by PAI1 and PAI2, and they have be
evaluated in the point of view whether the features characterized by proton auroras are seen or not.

The data analyzed in this study was obtained from February 25 to July 11, 2013 and from February 26 to October 15, 2014. Th
size of images is 512512 pixels, and pixel counts are increased 8%ixel binning. Since the cameras and optical systems
of PAI1 and PAI2 are identical, we have only corrected shift and rotation of the field of views of the two imagers using stars
identified in the images. Sensitivities of the two imagers have been calibrated taking the difference between the transmittances
the two filters into account. As a result of subtracting the background we obtained a proton aurora image. However, the image
show no characteristic features of proton aurora except for the all-sky proton aurora similar to those observed by Takahashi et
[1995]. In addition, in this way of analysis of all-sky image data, it is difficult to quantitatively discuss contamination of electron
aurora in the proton aurora image. It is concluded that precise evaluation of proton aurora using only all-sky images is impossibli
and that we should obtain a spectrum in the wavelength range that includes the wavelength of proton aurora in order to precise
eliminate the background.

According to the results of analysis we developed a proton aurora spectrograph (PAS), which will be installed it at the optical
observation site at Tjornes in Iceland in early September 2016. PAS has a narrow field-of-view along the geomagnetic meridia
and disperses light into the field-of-view by a diffraction grating. An image of space vs wavelength is obtained. An example of
the obtained data will be introduced. In the future a long-term observation will be conducted and geomagnetic conjugate protol
aurora will be investigated using the data obtained by PAS.
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