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Estimation of precipitating energy of proton aurora at geomagnetic conjugate points
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Intensity of proton aurora is weaker than that of electronic aurora so that observation of proton aurora is difficult. However, due
to improvement in the sensitivity of observation instruments, observations of proton aurora have been increasing. Observation
proton aurora at geomagnetic conjugate points was carried out by using a scanning photometer at Iceland and Showa Station
Sato et al. [1986], who measured intensities of H-beta 486.1 nm along geomagnetic meridians. However, there are no observ
tions after that. For this reason conjugacy, an emission intensity ratio of both hemispheres, and spatial /temporal relationship c
proton aurora with the electron aurora have not yet been studied.

Observation of proton aurora is more difficult than that of electron aurora, because it is much weaker than electron auroras
which can be contamination in observation of proton aurora. We tried to estimate intensities of proton aurora from all-sky im-
ages of proton aurora and its background obtained at Showa Station, but we found it very difficult to strictly extract intensities
of proton aurora. To estimate intensities of proton aurora by eliminating background of electron aurora spectral observation i
required. Therefore, we have developed a Proton Aurora Spectrograph (PAS) which measures proton aurora along a geomagne
meridian.

PAS has a narrow field-of-view along a geomagnetic meridian of 180 degree, which is accomplished by a variable-width slit
placed at the focal plane of an all-sky optics. Light that passes through the slit is converted to a parallel beam and fed into
transmission diffraction grating. Then a space vs wavelength image is projected on a CCD witli@R24ixels. Pixel counts
are increased by 22 pixel binning. PAS is designed to observe a wavelength range from 417 nm to 579 nm with a spectral
resolution of 1.9 nm. Bl 427.8 nm and Ol 557.7 nm as well as H-beta 486.1 nm are included in this spectral region. PAS
was installed at the optical observation site at Tjornes in Iceland which is one of a pair of geomagnetic conjugate points in early
September 2016. In addition, it will be also installed at Showa Station in 2017(2018) and will start conjugate point observation.
Observation by PAS in Iceland started on September 27, 2016, and ended on April 26, 2017. An image was obtained every 3 mi
with an exposure time of 177 sec from September 27, 2016 to December 8, 2016 and every 1 min with an exposure time of 5
sec from December 12, 2016. The change in the exposure time is due to increase of sensitivity by updating the CCD camera.

It is possible to estimate energy of precipitating protons by the Doppler shift amount of proton aurora emissions. During this
observation period, more than 10 events of proton aurora are identified. We estimated the temporal change of brightness at 48¢
nm, 427.8 nm, and 557.7 nm and the temporal change of energy of precipitating protons using image data obtained during tf
last season. The results will be introduced in the presentation, and its interpretation will be discussed. For the data obtaine
the last season we have found two problems. One is inhomogeneity of sensitivity the zenith angle. This arose from difficulty
in adjusting the width of variable slit to be constant. Another is insufficient spectral resolution to obtain an energy distribution
of precipitating protons. Then, a fixed width slit will be introduced to PAS in Iceland. Geomagnetic conjugate observation of
proton auroras will be conducted from March 2018 at Tjornes in Iceland and Showa Station.
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