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1 ϛογϣϯͷ֓ཁ

஍ٿͷେݍؾͷ্૚෦෼ʹ͸ి཭ݍͱݺ͹ΕΔɺ஍ٿେؾͷߏ੒ཁૉͰ͋Δࢎૉ΍஠ૉͳͲ͕ి

཭ͨ͠૚͕ଘ͢ࡏΔɻ͜ͷి཭ݍͷେؾͷϓϥζϚີ౓͸Ұ༷Ͱ͸ͳ͘͞·͟·ͳ༳Β͕͗͋Γɺͳ

͔Ͱ΋ϓϥζϚόϒϧͱݺ͹ΕΔݱ৅͸ϓϥζϚີ౓ͷۃ୺ʹ௿͍ྖҬ͕๐ͷΑ͏ʹి཭ݍԼ૚͔

Β্૚΁఻೻͠େن໛ͳߏ଄Λܗ੒͢Δݱ৅Ͱ͋Δɻେ্ݍؾ૚෦ͷి཭ݍͷΏΒ͗͸஍্ؒ͋Δ

͍͸஍্ɾӴ੕ؒͷ௨৴ʹର͠ӨڹΛ༩͑Δ͕ɺϓϥζϚόϒϧʹΑΔ༳Β͗΋ͦͷྫ֎Ͱ͸ͳ͘Ӵ

੕௨৴΍GPSͳͲʹγεςϜো֐ΛҾ͖ͨ͢͜ىΊɺͦͷఆྔతͳ؍ଌ͓Αͼݱ৅ͷཧղ͕ඞཁͱ

͞Ε͍ͯΔɻ͜ͷϓϥζϚόϒϧ͸؍ଌσʔλ͕গͳ͍ࣄ΋͋Γɺൃੜස౓΍ڥ؀ґଘੑɺେن໛ߏ

଄ͳͲ΋Θ͔͍ͬͯͳ͍ɻ؍ଌ͸஍্ج஍͓ΑͼӴ੕͔Βͷ૾ࡱʹΑΓߦΘΕ͖͕ͯͨɺͦͷͲΕ΋

͕ϓϥζϚόϒϧશମΛͱΒ͑Δ΄Ͳͷࢹ͍޿໺Λ࣋ͬͨ؍ଌͰ͸ͳ͔ͬͨɻͦ͜ͰຊϛογϣϯͰ

͸͜ͷϓϥζϚόϒϧͷେن໛ߏ଄ͷ؍ଌ͓Αͼൃੜස౓ͱ෼෍Λ͏ߦɻ؍ଌ͸ޫֶΧϝϥΛ༻͍ͨ

೾௕ 630nmͷًઢΛ༻͍ͯɺߴ౓ 250km෇ۙʹண໨͢Δɻ

2 ໨తͱཁٻ

2.1 ܠͷഎڀݚ

2.1.1 ஍ٿେؾͱి཭ݍ

஍ٿେؾ͸ɺ஍ද͔Βͷߴ౓ʹΑΓ 6ͭͷݍʹ෼ྨ͞ΕΔɻ੺ಓ্ʹ͓͍ͯ௿ߴ౓͔Βॱʹରྲྀݍ

(0 ∼ 17km)ɺ੒૚ݍ (17 ∼ 50km)ɺதؒݍ (50 ∼ 80km)ɺ೤ݍ (80 ∼ ໿ 800km) ɺ֎ݍؾ (໿ 800

∼ ໿ 10000km)ͷ 6ͭͰ͋ΔɻಛʹதؒݍΑΓ্૚ͷେؾ͸ଠཅʹ༝དྷ͢Δࢵ֎ઢͳͲʹΑΓҰ෦

͕ి཭͢Δɻ͜ͷి཭ͨ͠ྖҬ͕ి཭ݍͱݺ͹Εɺத͔ؒݍΒ೤ݍʹΘͨΔ͓Αͦߴ౓ 50km͔Β

500kmʹଘ͢ࡏΔɻి཭ݍͷଘࡍ࣮͕ࡏʹ֬ೝ͞Εͨͷ͸͜͜ 100೥΄ͲͷࣄͰ͋Γɺ࠷ॳͷ؍ଌ

͸ 1925೥ͷ E.V.Appleton͕ిͨͬߦ೾؍ଌ [1]ʹΑΔ΋ͷͰ͋Δ 1ɻి཭ݍͷΠΦϯͷີ౓ͱߴ౓

ਤ 1: Vertical density distribution of number density of ions in earth ionosphere [2]
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