
β2⁹ 

⇔⅛⇔, ⌐ ╕╣╢ │ ─ (Ᵽꜟ◒◦ꜞ◔▬♩▪כ☻, BSE)─∞↑≢│ ═╢↓≤⅜≢⅝∏, ─ │ ─ ≤↕╣≡⅝╕⇔√⁹∕─ ─

√╘⌐, ╛ⱴfi♩ꜟ─ ╩ ╘╢ⱴ◓Ⱡ◦►ⱶ≤◦ꜞ◖fi─ (Mg/Si )─ ₁

─ ╩ ∆╢↓≤⅜ ╕╣≡⅝╕⇔√
β3⁹ 

  ─  ↓┌╛⇔ └╤⇔ , ─  ↄ╤↕╦ ↓

℮∆↑ │ ◦◌◗ ─ Nicolas Dauphas ╩ ≤∆╢ ─

⌐ⱶכ♅ ╦╡, BSE ─ ⅛╠ ─ ─◦ꜞ◖fi ╩ ∆╢↓≤╩

⇔╕⇔√⁹ │ⱶכ♅ ↓╣╕≢⌐ ⅜⌂™▪fi◓ꜝ▬♩ ─◦ꜞ◖fi─

╩ ⇔╕⇔√⁹∕─ ,▪fi◓ꜝ▬♩ β4│ ─ ≤ √ Mg/Si

≤◦ꜞ◖fi ╩ ∆↓≤⅜╦⅛╡╕⇔√( │ⱶכ♅ ⁹( ≥♃כ♦™⇔

↓╣╕≢⌐ ↕╣≡™╢ , , , ─ ≡™≈⌐♃כ♦─

⇔β5, ─ │ ≢─ ─ ╩ ⇔≡™╢↓≤╩

⇔╕⇔√β6⁹  

  ∕─ ╩ ↄ≤ ─◦ꜞ◖fi ≤ Mg/Si ≤─ ⅛╠ ∕─

─Ᵽꜟ◒ (Mg/Si )≤ ─◦ꜞ◖fi ╩ ⌐ β7⌐⌂╡

╕∆( )⁹ ⇔™⸗♦ꜟ≢│ ─Ᵽꜟ◒ Mg/Si │ 1 16(+0.1/-0.13)≤⌂

╡ ≤ ≤ ↕╣╕∆⁹ ─ ─◦ꜞ◖fi │ 3.6(+6.0/-3.6) 

wt%



 

ₒ ₓ 

 
 

. ≤ (BSE)─◦ꜞ◖fi ⁹30Si(Χ)│

─ 30Si/28Si ≤─∏╣╩ ≢ ⇔√╙─⁹ √⌐ ↕╣√▪

fi◓ꜝ▬♩ │ ─ ⌐ ═ ™◦ꜞ◖fi30



 

 

. ₈Mg/Si ₉⌐ ∆╢₈Si ₉─ ⁹ ≢ ╘╠╣√ⱨ◊ꜟ☻♥

ꜝ▬♩ ╩ ─ ≢ ⇔≡™╢⁹ ↓─ ≢ ─◦ꜞ◖fi

╩ ↕∑√ ─ ─Mg/Si Si ─ ( )≤ ─

∆╢ ╩ ╘╢↓≤≢ ─Mg/Si ≤ ─◦ꜞ◖fi ╩ ⌐

∆╢↓≤⅜≢⅝╢⁹ 

 

ₒ ₓ 

(β1) ─ │ ⌐ ≤♬♇◔ꜟ─ ⅛╠≢⅝≡™╢↓≤⅜╦⅛∫≡™╕∆⅜  

∕─ │ ⌂ -♬♇◔ꜟ ⌐ ═╢≤ ↕™↓≤╙╦⅛∫≡™╕∆⁹∕─√╘

─ ⌐│ -♬♇◔ꜟ╟╡╙ ™ ⅜ ↑ ╪≢™╢↓≤⅜╦⅛∫≡™╕∆⁹ 

─ ─ │ ─ ⅛╠ ╘╠╣≡™╕∆⁹ ─ ─ ≤⇔≡

│ ⌂≥╙ →╠╣≡™╕∆⁹ 
 
(β2)≢⅝√≡─ │ ╛ ─ ⌐╟∫≡ ⇔≡™╕⇔√(ⱴ◓ⱴ○כ

◦ꜗfi)⁹∕─ ⌐ ⅜ ⅝™ -♬♇◔ꜟ│ⱴ◓ⱴ─ ╩ ⇔ ╩ ⇔√

≤ ⅎ╠╣≡™╕∆⁹↓─ ≤ ┘≈⅝╛∆™ │ ⌐ ↑ ╖ ⌐

∟ ╠╣≡⇔╕™╕∆⁹ 

 

 





╩ ╘╢↓≤≢ ≢│ ⌐ ⌂ ╩ ≈ ─Ᵽꜟ◒

(Mg/Si )≤ ⌐ ╕╣╢◦ꜞ◖fi─ ╩ ⌐ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂╡

╕⇔√⁹ 
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