Stereoscopic determination of all-sky altitude map of aurora using two ground-based Nikon DSLR
cameras
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A new stereoscopic measurement technique is developed to obtain an all-sky altitude map of aurora using two ground-based
digital single-lens reflex (DSLR) cameras. Two identical full-color all-sky cameras were set with an 8 km separation across the
Chatanika area in Alaska (Poker Flat Research Range and Aurora Borealis Lodge) to find localized emission height with the
maximum correlation of the apparent patterns in the localized pixels applying a method of the geographical coordinate
transform. It is found that a typical ray structure of discrete aurora shows the broad altitude distribution above 100 km, while a
typical patchy structure of pulsating aurora shows the narrow altitude distribution of less than 100 km. Because of its
portability and low cost of the DSLR camera systems, the new technique may open a unique opportunity not only for scientists
but also for nightsky photographers to complementarily attend the aurora science to potentially form a dense observation
network.
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Fiz. 6. The occurrence distributions of the emission altitndes for
Fig. 4. Altitude map of a ray structure of a discrete aurora as ob-  (left) the ray structure, and for (right) the patchy structure, as also
tained from all-sky images m Fig. 1. The superposed dots show the  shown by the dots in Figs. 4 and 5, respectively. Diamonds are from
estimated enussion altitudes, and the blue to yellow colors indicate e altitude map as calculated starting from the base window in PI1,

low (30%am) to hugh (> 400km) altitudes. The full-color origmal  4nd trjangles are from the altitude map as calculated starting from
image 1s also shown in the background. the hase window in PI2.



