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宇宙の電磁波の「さえずり」がオーロラの「またたき」を制御 

 ≢─ ꜝ꜡כ○ ≤ ₈№╠∑₉⌐╟╢   

 

  三好 由純 教授（名古屋大学）   

╩ ≤∆╢ │ⱪכꜟ◓ S₈ ⌐╟╢

ꜝ꜡כ○ ─  ₉⌐╟∫≡ ▪ꜝ☻◌ ⌐ ↕

╣√ ꜝ꜡כ○ ≤ JAXA ─ ₈№╠∑₉⌐╟╢

╩ ⇔ ≢ ☻ꜝכ◖╢∆ ─ ≢ ↓╢ ─ ─₈↕ⅎ∏

╡₉ ⌐ ⇔≡ ⅛╠ ─ꜝ꜡כ○√╣↕ ─ ⅜ ∆╢↓≤ ╕₈─ꜝ꜡כ○

√√⅝₉ ╩ ╘≡ ⇔╕⇔√⁹ 

─ ☺○☻Ɑ1※☻כ ⌐№╢ ◄Ⱡꜟ◑כ │ ─ ╩ ⅝ ↓∆

⌂≥ ─ ≢─ ⌐ ╩ ╓⇔╕∆⁹╕√ ─ ⌐╟∫≡ ↓╣╠─ ◄Ⱡꜟ

כ◑ │ ─ ↄ╕≢ ⇔ ○♂fi ╩ ⌐ ∆╢ ⅜№╢↓≤╙ ⅛∫

≡⅝≡™╕∆⁹↓─╟℮⌐ ☺○☻Ɑכ☻─ ◄Ⱡꜟ◑כ ─ ╢ ™╩ ╢↓≤╛ ∆╢↓

≤│ √∟─ ≤╙ ⌐ ⇔≡™╕∆⁹↓─☺○☻Ɑכ☻─ ◄Ⱡꜟ◑כ ─ ⌐│

≢ ∆╢ ─ ☻ꜝכ◖╢№≢ ※2⅜ ⇔≡™╢≤ ⅎ╠╣≡™╕∆⁹
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╢↓≤⅛╠ ≢─ │ ╘≡ ⌂ↄ ☻ꜝכ◖≡∫╟⌐ ─ ╩

╢↓≤│ ⇔™─⅜ ≢∆⁹⇔⅛⇔ ⌐╟╡ ꜝ꜡כ○─╠⅛ ⌐╟∫≡

☻ꜝכ◖─ ─ ╩ ∆╢↓≤⅜ ≤⌂╡╕∆⁹ ╩ ⇔≡ ⅛╠

ꜝ꜡כ○─ ⅛╠ ◄Ⱡꜟ◑כ ─ ╩ ∆╢↓≤≢ ⅛≈ ⇔√ ⌐

∆╢↓≤⅜ ≢⅝╕∆⁹ 

↓─ │ 2020 2 25 19 ⌐ Nature ─ ₈Scientific Reports₉

─○fiꜝ▬fi ⌐ ↕╣╕⇔√⁹ 

 

【ポイント】 

 ↓╣╕≢│ ─ ※3 ⅜ ⇔≡™╢√╘⌐ ─ꜝ꜡כ○ ─₈╕√√⅝₉╩

⇔≡™╢ ☻ꜝכ◖⅜ ─₈↕ⅎ∏╡₉≢№╢↓≤╩ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹ 

 ≤▪ꜝ☻◌⌐ ↕╣√ ≥ꜝⱷ◌ꜝ꜡כ○ ₈№╠∑₉⌐╟╢ ⌐

╟╡ ☻ꜝכ◖⅜₉⅝√√╕₈─ꜝ꜡כ○ ─₈↕ⅎ∏╡₉⌐ ⇔≡ ─ ꜟכ◔☻

≢ ⌐ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

 ↓─ │ ⅜ꜝ꜡כ○ ≈ ⌂ ╩ ∆╢ ⌐⌂╢∞↑≢⌂ↄ ─ ╩

⅝ ↓∆fl□fi▪꜠fi ※4─ ─ ─ ⌐╙≈⌂⅜╢⁹ 

 

【研究概要】 

1. 背景 

─ ╩ │ꜝ꜡כ○╢ ↕ 100 km ⌐ ⇔≡™╢ ╛ ⌂≥─ ⅜ ∆

╢ ⅜ꜝ꜡כ○⁹∆≢ ∫≡™╢ ⌐│ ─ ↄ─ ☺○☻Ɑכ☻ ⅛╠ ─

⌐ ⅛╣≡ ™◄Ⱡꜟ◑כ╩ ∫√ ⅜ ⅞ ╕╣≡™╕∆⁹ ⅞ ╕╣√

⅜ ─ ⌐┬≈⅛╢↓≤≢ ⌐◄Ⱡꜟ◑כ╩ ⅎ ∕─◄Ⱡꜟ◑כ⅜ ≤⇔≡ √∟─ ⌐

ⅎ╢ │ꜝ꜡כ○⁹∆≢ꜝ꜡כ○⅜ ⅜ ≥ꜝ꜡כ○♩כꜞ◒☻▫♦⌂ ⅜№™╕™⌂♦

▫ⱨꜙכ○☼כ꜡ꜝ⌐ ↕╣╕∆⁹♦▫ⱨꜙכ○☼כ꜡ꜝ│ ☺○☻Ɑכ☻⌐ ∆╢ ≢№

☻ꜝכ◖₈╢ ₉─ ⅝ ※5 ⌐╟∫≡ ☺○☻Ɑכ☻─ ⅜ ┼≤ ⅞

╕╣╢↓≤≢ ⇔≡™╢≤ ⅎ╠╣≡™╕∆ 1 ☻ꜝכ◖⁹ │ ─ ─

⌐ ∆╢ ≢№╡ ╩ ⌐ ∆╢≤ ─↕ⅎ∏╡─╟℮⌐ ↓ⅎ╢√╘₈◖

☻ꜝכ ₉≤ ┌╣≡™╕∆⁹ 

♦▫ⱨꜙכ○☼כ꜡ꜝ╩ ≢ꜝⱷ◌ꜝ꜡כ○ ∆╢≤ ∕─╒≤╪≥⅜ ⅛╠ ─

≢ ╢ↄ⌂∫√╡ ↄ⌂∫√╡⇔≡™╢↓≤⅜ ╠╣≡™╕∆⁹∕─ ─ ⅜ ╩ ≈

─╟℮⌐ ⅎ╢√╘₈ ╙≥6₉※ꜝ꜡כ○ ┌╣≡™╕∆⁹JAXA ⌐╟∫≡ ∟ →╠╣√

₈№╠∑₉≤ ⅛╠─ ╩ ╖ ╦∑√ ─ ⌐╟╡ ⅜ꜝ꜡כ○ ╩

≈Ɑכ☻ ⅜ ☻ꜝכ◖ ⅜ ↄ⌂∫√╡ ↄ⌂∫√╡∆╢ꜞ☼ⱶ⌐╟∫≡ ╘╠╣≡







https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-020-59642-8/MediaObjects/41598_2020_59642_MOESM2_ESM.mov
https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-020-59642-8/MediaObjects/41598_2020_59642_MOESM2_ESM.mov
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図 3: 2017 3 29 ⌐ ⱨ▫fiꜝfi♪≢ ↕╣√ ─ꜝ꜡כ○ ⁹ ⌐ ⇔√ ⅛╠

─ꜝ꜡כ○ ─♩☻כⱣ☻ꜝכ◖≥ כꜝ◌ ⅜ ⌐ ⇔≡™╢↓≤

⅜ ⅛╢⁹╕√ ⌐│ ₈─♩☻כⱣ☻ꜝכ◖≥ √⇔ⱶ▬fiכ☼╩₉ ⅜ ↕╣≡

⅔╡ ☻ꜝכ◖ ⌐₈↕ⅎ∏╡₉⅜⌂™ ╙⌐ꜝ꜡כ○ ─₈╕√√⅝₉⅜ ⇔⌂

™↓≤⅜ ⅛╢⁹ 

 

⌂↓≤⌐ ─ ─ ─ 2017 3 30 ⌐ │▪ꜝ☻◌⌐⅔™≡ ₈№

╠∑₉≤ ╢╟⌐ꜝⱷ◌ꜝ꜡כ○ ─ꜝ꜡כ○ ⌐ ⇔╕⇔√ 4 ⁹↓─

⌐⅔™≡╙ ⌐ ↕╣≡™╢╟℮⌐ ☻ꜝכ◖≥ ─ ─ ⌐ 1 1 ─

⅜№╢↓≤⅜ ⅛╡╕∆⁹↓─ ─ 1 ─ ╩─╙√⇔ⱶ▬fiכ☼╩♩☻כⱣ☻ꜝכ◖≥

⌐ ⇔≡™╕∆⁹ 3 ⌐ ↕╣√ ─ ≤│ ⌐ ☻ꜝכ◖≥ꜝ꜡כ○ ─≥

∟╠⌐╙ ⅛™ ⅜ ⇔≡™╢↓≤⅜ ─ꜝ꜡כ○⁹∆╕╡⅛ ╩ ╢≤ ─ ╡

⇔ ≢ ╢↕⅜ ╦∫≡⅔╡ 1 ≤ ⌂╡ ↓─ ─ │ꜝ꜡כ○ ⅛™₈╕√√⅝₉╩

≈╙─∞∫√↓≤⅜ ⅛╡╕⇔√⁹╕√ ☻ꜝכ◖ ─ ⌐╙ 1 ─ ─ ─ ⌐

⅛™☻☺ ♩ⱷfi꜠◄☻ꜝכ◖ ⅜ ╘ ╕╣≡™╢↓≤⅜ ≡ ╣╕∆⁹↓╣╠─ ─

⅜ 1 1 ⌐ ⇔≡™╢↓≤⅛╠ ─ꜝ꜡כ○ ⅜ ⱷfi♩※8꜠◄☻ꜝכ◖ ≤ ┌╣╢

☻ꜝכ◖ ⅜ ∆╢ ⌂ ⌐╟∫≡ ⌐◖fi♩꜡כꜟ↕╣≡™╢↓≤⅜ ⅛╡╕⇔√⁹

≢│ ☻ꜝכ◖ ╩♃כ♦─ ⌐ ⇔ ♩ⱷfi꜠◄☻ꜝכ◖⅜⅝√√╕─ꜝ꜡כ○

─ ⌐ ∆╢ ╩ ⅝─ ≢ ⇔≡™╕∆#2⁹↓─╟℮⌂ ≤ ─ ≢

─ ╩ ≢⅝╢ ╩ ℮↓≤⌐╟∫≡ ─ꜝ꜡כ○ ─♩ⱷfi꜠◄☻ꜝכ◖⅜ ╡

⇔ ⌐╟∫≡ ≠ↄ╠╣≡™╢↓≤⅜ ╘≡ ↕╣╕⇔√⁹ 

 

─ꜝ꜡כ○ :#2 ─♩ⱷfi꜠◄☻ꜝכ◖≥ ╩ ⇔√ : 

☻ꜝכ◖ ╩ ⇔√ ⅜ ↕╣≡™╢⁹ ≢ ⅜₉⅝√√╕₈─ꜝ꜡כ○╢ ≢ ↄ◖כ

ꜝ☻ ─₈↕ⅎ∏╡₉⌐ ⌐ ⇔≡™╢↓≤⅜ ⅛╢⁹ 

https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-020-59642-

8/MediaObjects/41598_2020_59642_MOESM3_ESM.mov 

 

https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-020-59642-8/MediaObjects/41598_2020_59642_MOESM3_ESM.mov
https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-020-59642-8/MediaObjects/41598_2020_59642_MOESM3_ESM.mov
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図 4: 2017 3 30 ⌐▪ꜝ☻◌≢ ↕╣√ ─ꜝ꜡כ○ ⁹ ≢─ ≤ ⌐

─♩☻כⱣ☻ꜝכ◖≥ ─ ⌐│ ™ ⅜№╢↓≤⅜ ⅛╢⁹╕√ ∕╣∙╣

─₈ ≥╢∆ⱶ▬fiכ☼╩₉ ⅝√√╕₈│⌐ꜝ꜡כ○ ₉⅜ ☻ꜝכ◖ ⌐│

₈↕ⅎ∏╡ ♩ⱷfi꜠◄☻ꜝכ◖ ₉⅜ ⇔≡™╢↓≤⅜ ⅛╢⁹ 

 

│ ≢ ꜝ꜡כ○₉™⌂⅛√√╕₈√╣╠ ▪ꜝ☻◌≢ ╠╣√₈╕√√ↄ₉○כ꜡ꜝ







https://www.nature.com/articles/s41598-020-59642-8

