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1000 ─ 1 ⱷכ♩ꜟ─ ™⅜ ─ ╩ ⌐ ⅎ╢  

20 ─כ♃☻ꜝ◒ ╩  

 

 

─   ⁸   ╠─ ⱪכꜟ◓

│⁸ ☿fi♃⁸   ─כ

─   ⱨ▼꜡⁸כ ─   ⁸ ה

(NSRRC)─   ⁸   ╠≤─ ⌐╟╡⁸ ─ 20

כ♃☻ꜝ◒ ─◘▬☼╩⁸ ⅛ 1000 ─ 1 ⱷכ♩ꜟ ⅎ√∞↑≢⁸꜠

─☻כ▪▪ ≈ ⅜ ⅝ↄ ╦╢↓≤╩ ⇔╕⇔√⁹ 

ⱪ│⁸₈כꜟ◓ ₉≤ ┌╣╢ ⌂ ╩ ⇔⁸∕╣╩ ∆╢▬♇♥

ꜟⱦ►ⱶ ─☻כ▪▪꜠ ─ ≈ ╩⁸ SPring-8 ─ ◄

♇◒☻ ╩ ∆╢↓≤⌐╟╡⁸ ≢ ⌐ ∆╢ ⌐ ⇔╕⇔√⁹ 

∕─ ⁸ ─כ♃☻ꜝ◒ ⅝↕⅜ ⅛ 1000 ─ 1 ⱷכ♩ꜟ 1♫ⱡⱷכ♩ꜟ

─ ⌐ 100 ─ 1 ╦╢∞↑≢⁸▬♇♥ꜟⱦ►ⱶ ─ ⅜ 20% ∆╢≤

⌐⁸ ⌂ ⅜ 30 ╙ ∆╢ ╩ ⇔╕⇔√⁹ 

≢ ╠⅛⌐⇔√ ─כ♃☻ꜝ◒ ≈ ⇔™ │⁸ ─ ♫

ⱡ♥◒ⱡ꜡☺כ ╩ ⅎ╢⁸ ⌐ ⌂ ≢№╢≤™ⅎ╕∆⁹ 

│⁸2020 10 13 ─  Scientific Reports ◘▬◄fi♥

▫ⱨ▫♇◒הꜞⱳכ♠ ≢ ↕╣╕⇔√⁹  



ₒ ─ⱳ▬fi♩ₓ 

 ─ │⁸ ─ ╩ ╘╢ ⌂Ɽꜝⱷכ♃─ ≈⁹ 

 ⅔╟┘₈ ₉ ╩ ∆╢ 20 כ♃☻ꜝ◒ ─◘▬

☼╩ ⅎ⌂⅜╠⁸◒ꜝ☻♃כ─ ≢№╢▬♇♥ꜟⱦ►ⱶ ─ ≈ ╩

◄♇◒☻ ≢ ⁹ 

 20 ⅜☼▬◘─כ♃☻ꜝ◒ ⅛ 1000 ─ 1 ⱷכ♩ꜟ ╦╢≤⁸ ⅔╟

┘ ─ ⅜ 30 ╙ ∆╢↓≤╩ ⁹ 

 ♫ⱡ♥◒ⱡ꜡☺כ╩ ™√ ─√╘─ ⁹ 
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https://www.nature.com/articles/s41598-020-74124-7

