
[ Αρτιχλε Ι∆] ���� � ������������ � ���� � �� 

Μιχροστρυχτυρε ανδ πρεπαρατιον οφ 

νανο Σ2 Ω2Σ νεω σολιδ λυβριχατιον σψστεµ 
≠ 

• ∞♥ ±⊃ ∈�韦  钦� � � � �←∝↓ • ⊕∈2⊗ ∉∈∩�罗文东� � �≥∝→ ↔ ⊕ 2∪∏ ⊃ �孙克辉� � � • ϒ →♣ ♣ℑ∉�王  皋� � 

�� � ⁄⊕∠ℑ   ⊆⊕∈∉∅ ϒ∠∠ ⊂ ⊃ ⊕⊗°∪∧ ⊃ ℘ �≤⊕∈  ℑ ⊂ ≥∉∏  ∪ ∝∈⊃ √⊕   ⊃  ∧ �≤∪ℑ∈∩  ∪ℑ������ �° �″ �≤∪ ⊃ ∈ℑ� 

� �♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂ ≤⊕∈  ⊕∅∉ ↑ℑ  ⊕  ⊃ ℑ ⊂°∪∧ ⊃ ℘ �≤∪ ⊃ ∈⊕  ⊕ ϒ℘ ℑ⊗ ⊕⊆∧ ∉∅ ≥℘ ⊃ ⊕∈℘ ⊕ �≥∪⊕∈∧ℑ∈∩������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβστραχτ] ×∪ ⊕ ⊆⊕  ∪∉⊗∅ ∉∠  ⊕ ∠ ℑ  ⊃ ∈∩ℑ ∈⊕⋅  ∉ ⊂ ⊃ ⊗⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∧  ⊕⊆ ∉ ∅∈ℑ∈∉ ≥2 • 2≥ ⋅ℑ ∠  ⊕  ⊕ ∈ ⊕ ⊗� ×∪ ⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ 

∉ ∅ ∪⊕≥2 • 2≥ ∈ℑ∈∉℘ ⊂∏   ⊕ ⋅ℑ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊕ ⊗∏  ⊃ ∈∩ × ∞↑ ℑ∈⊗ ÷ ″ ⁄� ×∪ ⊕ ∧  ⊕⊆ ⊃ ℑ ⊆⊃ ¬  ∏  ⊕℘ ⊂∏   ⊕  ∉ ∅ ℜ ∉ ∪ ⊆∉∈∉℘  ∧  ℑ ⊂ 

ℑ∈⊗∠ ∉ ⊂∧℘  ∧  ℑ ⊂∉ ∅⊂ℑ∧⊕  ⊕ ⊗∪ ⊕ ¬ℑ∩ ∉∈ℑ ⊂   ∏ ℘  ∏  ⊕ ⋅⊃  ∪∉∈⊕ ∏ ∈∩   ⊕ ∈ ℑ  ∉⊆ ⊂ ⊃ ∈⊄ ⊃ ∈∩ ⋅⊃  ∪ ⋅∉ ∏ ⊂∠∪∏ ℑ  ∉⊆�ℑ∈⊗ ∪ ⊕ ⋅⊕ ⊕ ⊄ ∂ℑ∈ 

⊗ ⊕  • ℑ ℑ ⊂  . ∅ ∉ ℘ ⊕ℜ∉∈⊗ ⊃ ∈∩ ∉∩ ⊕  ∪ ⊕  ∪ ⊕⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈ ⊂ℑ∧⊕  � ×∪ ⊕℘ ∪ ℑ∈∩ ⊕ ∉ ∅ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘   ∏ ℘  ∏  ⊕ ⋅⊕  ⊕  ∏⊗ ⊃ ⊕ ⊗ ⋅⊃  ∪ ÷ °≥ � ×∪⊕ 

∪∧ℜ  ⊃ ⊗ ⊃ ∨ℑ  ⊃ ∉∈ ∉ ∅⊗ ⊃ ∅ ∅ ⊕  ⊕ ∈⊕ ⊂⊕ ℘   ∉∈⊃ ℘ ∪ ⊕ ⊂ ⊂∉ ℜ ⊃  ℑ ⊂ ∉ ∅ ∪ ⊕ ∏ ⊂∠∪∏ ℑ  ∉⊆⊃ ∈ ∪ ⊕∈ℑ∈∉℘ ⊂∏   ⊕ ⊃  ⊕ ∩ ℑ  ⊗ ⊕ ⊗ℑ  ∪ ⊕∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ 2 
∅ ⊕ ℘  � ×∪⊕℘ ⊂∏   ⊕  ℑ  ⊕∅∉∏ ∈⊗ ∉ ℜ ⊕∉ ∅ℑ℘ ⊂∉ ⊕ ⊗ ∠∪⊕  ⊃ ℘ ℑ ⊂   ∏ ℘  ∏  ⊕ ⋅⊃  ∪∉∏ ℑ∈∧ ⊗ ℑ∈∩ ⊂ ⊃ ∈∩ℜ∉∈⊗� 

[ Κεψ ωορδσ]  ∉ ⊂ ⊃ ⊗⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧  ⊕⊆ �∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕ �∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ ∅ ⊕ ℘  

[ ΧΛΧ νυµ βερ] × ′��� � × ♦��� � � � � � ↓ ���       [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

♥ ⊃ ⋅⊕ ⊂ ⊂ ⊄∈∉⋅∈  ∪ℑ  ∪⊕ ∉ ⊂ ⊃ ⊗⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ⊆ℑ  ⊕ 2 
 ⊃ ℑ ⊂℘ ∉⊆⊆∉∈⊂∧ ∏  ⊕⊗ℑ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ �⊂∉⋅  ⊕⊆2 
∠ ⊕  ℑ  ∏  ⊕ ∉�ℑ∈⊗� ⊃ ∈ √ℑ ℘ ∏∏⊆ ℑ  ⊕ ∩  ℑ∠∪ ⊃  ⊕�⊆⊕  ℑ ⊂ ⊂ ⊃ ℘ 

 ∏ ⊂∠∪ ⊃ ⊗ ⊕ ↑ ÷ � �⋅∪⊕  ⊕ ↑   ℑ∈⊗ ∅∉ • ℑ∈⊗ ↑ ∉� ÷ ∅∉ 

≥ � ≥⊕ ℑ∈⊗ ×⊕� � ≤ �� ℑ∈⊗ ⊕  ℘� ×∪⊕ ∩ ∉∉⊗⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ 

∠  ∉∠ ⊕   ∧ ∉∅ ∪⊕  ⊕℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ⊆ℑ  ⊕ 2 
 ⊃ ℑ ⊂⊃ ⊆ℑ ⊃ ∈⊂∧ ⊗∏ ⊕ ∉ ∪⊕ ⋅⊕ ℑ⊄⊂ ⊃ ∈⊄ℑ ∩ ⊕ℜ ⊕  ⋅⊕ ⊕∈ ℘  ∧ 2 
 ℑ ⊂  ∏  ∅ ℑ℘ ⊕ � ⋅∪ ⊃ ℘ ∪  ⊕  ∏ ⊂  ⊃ ∈ ℑ  ℑ  ∪⊕ ⊂ℑ  ∩ ⊕  ∏  ∅ ℑ ℘ ⊕ 

∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ �ℑ∈⊗ ∪⊕ ∈⊕⋅  ∏  ∅ℑ ℘ ⊕  ⋅⊃  ∪ ∏∈ ℑ  2 
∏  ℑ  ⊕⊗⊗ ℑ∈∩ ⊂ ⊃ ∈∩ ℜ∉∈⊗ ℑ∈⊗√∉ ⊃ ⊗ℜ∉∈⊗ ∩⊕∈⊕  ℑ  ⊕⊗⊗∏  2 
⊃ ∈∩⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  �ƒ∉∅ ⊃ ⊂⊆ ⋅∉ ⊄∠ ⊃ ⊕ ℘ ⊕ ⋅⊃  ∪ ∏  2 
∅ℑ ℘ ⊕∉∅ ↑ ÷ �  ∧∠ ⊕�℘  ℑ ℘ ⊄ ⋅⊃ ⊂ ⊂ ⊕⊆⊕  ∩ ⊕⊗ ∏  ⊃ ∈∩⊂∏ℜ  ⊃ ℘ ℑ 2 
 ⊃ ∉∈� ⋅⊃  ∪ ∪⊕ ℜ  ⊕ ℑ⊄ℑ∩ ⊕ ∉∅ ∉⊆⊕℘ ∉√ℑ ⊂⊕∈ℜ∉∈⊗ ℑ∈⊗ 

 ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅  ∉⊆⊕ ∏∈ ℑ  ∏  ℑ  ⊕⊗ ℜ∉∈⊗ � ≤∪⊕⊆⊃ ℘ ℑ ⊂ 

 ⊕ ℑ ℘  ⊃ ∉∈ℑ  ⊕ ∪∏ ⊕¬∠ ⊕ ℘  ⊕⊗ ∉ ∉℘ ℘ ∏ ⊗∏  ⊃ ∈∩ ∪⊕⊂∏ℜ  ⊃ 2 
℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  �ℑ∈⊗ ∪⊕ℑ⊗ √ℑ∈ ℑ∩ ⊕ ∉∅℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂⊂∏ 2 
ℜ  ⊃ ℘ ℑ∈ ℑ  ⊕∩  ⊕ ℑ  ⊂∧  ⊕⊗ ∏ ℘ ⊕⊗∉⊕ √⊕∈ ⊗ ⊃  ℑ∠∠ ⊕ ℑ  ⊕⊗� ƒ∉ 

⊕¬ℑ⊆∠ ⊂⊕ �∩  ℑ∠∪ ⊃  ⊕ ⊆ℑ∧ ⊂∉ ⊕⊃  ⊂∏ ℜ  ⊃ ℘ ℑ∈℘ ∪ℑ  ℑ℘  ⊕ ⊃ ∈ 

√ℑ ℘ ∏∏⊆ �ℑ∈⊗⊃ ∈ ℑ ⊗  ∧ ⊕∈√⊃  ∉∈⊆⊕∈ ∪⊕⊂ ⊃ ∈⊄⊃ ∈∩ ℜ∉∈⊗ 

ℜ ⊕  ⋅⊕ ⊕∈ ℘  ∧  ℑ ⊂  ∏  ∅ℑ ℘ ⊕ ∉∅ ℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ℜ∏ ⊂⊄∧ • ≥ � 
ℜ ⊕ ℘ ∉⊆⊕ ⊗ ⊃ ∅ ∅ ⊃ ℘ ∏ ⊂   ∉ℜ  ⊕ ℑ⊄∏∠�∪⊕∈℘ ⊕⊃  ⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈⊕ ∅ 2 
∅ ⊕ ℘  ⊃ ∩  ⊕ ℑ  ⊂∧  ⊕⊗ ∏ ℘ ⊕⊗�×∪⊕  ⊕ ∅∉ ⊕⊃  ⊃ ℑ ∉∠ ⊃ ℘∉∅∩  ⊕ ℑ  

∠  ℑ ℘  ⊃ ℘ ℑ ⊂  ⊃ ∩∈⊃ ∅ ⊃ ℘ ℑ∈℘ ⊕  ∉ ∅ ⊃ ∈⊗ ℑ ∈⊕⋅  ∉ ⊂ ⊃ ⊗ ⊂∏ℜ  ⊃ ℘ ℑ∈ 

⋅⊃  ∪⊕¬℘ ⊕ ⊂ ⊂⊕∈ ⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉∠ ⊕   ⊃ ⊕ ⊃ ∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊕∈√⊃ 2 
 ∉∈⊆⊕∈ � 

♥∈ ∪ ⊃ ∠ ℑ∠ ⊕ ℑ ∈⊕⋅ ≥2 • 2≥  ∉ ⊂ ⊃ ⊗⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧ 2 
 ⊕⊆ ⋅ℑ ∅∉∏∈⊗ℜ∧ ⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∈∩ ∪⊕℘ ∪ℑ  ℑ℘  ⊕ ∉∅℘ ∉∈2 
√⊕∈ ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∧  ⊕⊆⋅⊃  ∪ ∪⊕ℑ ⊃⊆ ∉⊃ ⊆2 
∠  ∉√⊕  ∪⊕ ⊃  ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∠  ∉∠ ⊕   ⊃ ⊕ � ×∪⊕ × ∞ ↑ � 

÷ ″ ⁄� ÷ °≥  ⊕ ℘ ∪∈⊃ ∇∏ ⊕ ℑ  ⊕⊕⊆∠ ⊂∉∧⊕⊗ ∉  ∏⊗ ∧  ∪⊕ ⊆⊃ 2 
℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ∪⊕∈⊕⋅ ⊂∏ℜ  ⊃ ℘ ℑ∈�ℑ∈⊗⊃  ⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ 

⊆⊕ ℘ ∪ℑ∈⊃ ⊆ ⋅⊃ ⊂ ⊂ℑ ⊂ ∉ ℜ ⊕⊗ ⊃  ℘ ∏   ⊕⊗� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

2 .1  Πρεπαρατιον οφ Σ2 Ω2Σ νανο σολιδ 
≤∪⊕⊆⊃ ℘ ℑ ⊂ ∠∏  ⊕ • ∠ ∉⋅⊗ ⊕   ⋅⊃  ∪ ⊗ ⊃ ℑ⊆⊕  ⊕ ℑℜ∉∏  

��� Λ ⊆ ⋅⊕  ⊕∅∏   ∪⊕ ∩  ℑ∈∏ ⊂ℑ  ⊕⊗⊃ ∈ ∉ �� ∗ �� ∈⊆ ℜ∧ 
 ∪⊕ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ ∠∪∧ ⊃ ℘ ℑ ⊂  ∉ ⊂ ⊃ ⊗  ℑ  ⊕ ⊕ ℑ ℘  ⊃ ∉∈ ⊆⊕  ∪∉⊗  

� ↑ °≥≥″ ↑ � ≈� ∗ � � ×∪⊕ • ∈ℑ∈∉ ∠∉⋅⊗ ⊕   ⋅⊕  ⊕ ∪⊕∈ 

∠∏  ⊃ ∈ ∉ ℑ ∇∏ ℑ   ∨  ∏ ℜ ⊕∅∏  ∈ℑ ℘ ⊕� ⋅∪ ⊃ ℘ ∪ ⋅ℑ √ℑ ℘ ∏∏⊆⊕⊗ 

 ∉ � ≅ �� � � °ℑℑ∈⊗∅ ⊃ ⊂ ⊂⊕⊗ ⋅⊃  ∪ ♦ � ≥ ℑ∈⊗ℑ∈∈⊕ ℑ ⊂⊕⊗ℑ ℑ 

∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕∅∉ℑℜ∉∏ �� ⊆⊃ ∈ �ϒ∅  ⊕  ∪ℑ  � ∪⊕ • 

∠ ∉⋅⊗ ⊕  ⋅⊕  ⊕∅∏   ∪⊕ ∩  ℑ∈∏ ⊂ℑ  ⊕⊗ ⋅⊃  ∪ ∪⊕ ↑ °≥≥″ ↑ 

∅∉ℑℜ∉∏ ��∪ℑ∈⊗��∪� ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧ �→ ℑ∈∉ ∉ ⊂ ⊃ ⊗ ⋅⊃  ∪ 

⊗ ⊃ ℑ⊆⊕  ⊕  �� ∈⊆ ��� ∈⊆ ⋅⊕  ⊕∅ ⊃ ∈ℑ ⊂ ⊂∧ ∉ℜ  ℑ ⊃ ∈⊕⊗� 

2 .2  Εξπεριµενταλ δεϖ ιχεσ 

×∪⊕∠ ℑ   ⊃ ℘ ⊂⊕⊗ ⊃ ℑ⊆⊕  ⊕  ∉∅ ∪⊕≥2 • 2≥ ∈ℑ∈∉℘ ⊂∏   ⊕  

⋅⊕  ⊕ ⊗ ⊃  ⊕ ℘  ⊂∧ ∉ℜ  ⊕  √⊕⊗ ⊃ ∈ ℑ∈ ♦2��� ⊕ ⊂⊕ ℘   ∉∈ ⊆⊃ 2 
℘  ∉ ℘ ∉∠∧ ��� ⊄∂ � � ×∪⊕ ⊕ ⊂⊕ ℘   ∉∈ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ⊕¬∠ ⊕  ⊃ 2 
⊆⊕∈⋅ℑ ℑ ⊂ ∉ ∠ ⊕  ∅∉⊆⊕⊗∉∈  ∪ ⊃ ℑ∠∠ ℑ  ℑ  ∏ �ℑ∈⊗ ∪⊕ 

⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ∉ ⊆∉∈∉℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ 

ℑ∈⊗∠ ∉ ⊂∧℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕   ∏ ℘  ∏  ⊕∅∉≥2 • 2≥ ∈ℑ∈∉ ℘ ⊂∏   ⊕   

⋅⊕  ⊕ℜ∉ ∪∉ℜ  ℑ ⊃ ∈⊕⊗� 

×∪⊕ ∠∪ℑ  ⊕ℑ∈ℑ ⊂∧ ⊕ ∅∉ ∪⊕ ≥2 • 2≥ ∈ℑ∈∉ ℘ ⊂∏   ⊕   

⋅⊕  ⊕ ∠ ⊕  ∅∉⊆⊕⊗ ∉∈ ℑ ⁄2��� ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ∉⊆⊕  ⊕  

�⋅⊃  ∪ → ⊃∅ ⊃ ⊂  ⊕  ⊕⊗� ≤∏↔ Α  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ � �� ⊄∂ � �� ⊆ϒ � 

 ℘ ℑ∈∈⊃ ∈∩ √⊕ ⊂∉℘ ⊃  ∧ � �� �β��⊆⊃ ∈� �ℑ∈⊗ ∪⊕ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ 

∠ℑ   ⊕  ∈∅∉ • ≥ �  ⊃ ∈∩ ⊂⊕∠∪ℑ  ⊕ ⋅⊕  ⊕∉ℜ  ℑ ⊃ ∈⊕⊗� 

×∉  ∏ ⊗∧  ∪⊕⊃ ∈∅ ⊂∏ ⊕∈℘ ⊕ ∉∅ ∪⊕ ∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ 2 
∅ ⊕ ℘ ∉∅ ∈ℑ∈∉ ℘ ⊂∏   ⊕  ∉∈  ∪⊕ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘   ∏ ℘  ∏  ⊕� ℑ∈ 

∞≥≤ ϒ←ϒ′2 ↑ ↔ ♥♥ ⊕ ⊂⊕ ℘   ∉∈  ∠⊕ ℘   ∉⊆⊕  ⊕  ⋅ℑ  ⊕⊆2 
∠ ⊂∉∧⊕⊗�ƒ∉∏ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈  ∧∠ ⊕ ∉∅ ℑ⊆∠ ⊂⊕ � • ∠∉⋅⊗ ⊕ ∉∅ 

��� Λ ⊆ ��� ∈⊆ ℑ∈⊗ ≥2 • 2≥ ∠∉⋅⊗ ⊕ ∉∅ �� ∈⊆ ℑ∈⊗�� 

∈⊆ � ⋅⊕  ⊕ℑ∈ℑ ⊂∧∨⊕⊗� ×∪⊕ℜ ℑ  ⊕∠  ⊕   ∏  ⊕⊃ � ≅ �� � � °ℑ 

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ⁄⊕ ℘����� 

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���♠≠�����  ∏ ∠∠ ∉  ⊕ ⊗ℜ ∧  ∪ ⊕ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ♦∏∈ℑ∈ ° ∉√⊃ ∈℘ ⊕ 

[ Ρεχε ιϖεδ δατε] ���� � �� � �� �[ Αχχεπτεδ δατε] ���� � �� � ��



⊃ ∈ ∪⊕ ∠ ⊕ ℘ ⊃⊆⊕∈ ∠  ⊕∠ ℑ  ℑ  ⊃ ∉∈ ℘ ∪ℑ⊆ℜ ⊕ ℑ∈⊗� ≅ �� � � °ℑ 
⊃ ∈ ∪⊕ℑ∈ℑ ⊂∧ ⊃ ℘ ∪ℑ⊆ℜ ⊕ � ×∪⊕⊕¬℘ ⊃  ⊃ ∈∩ ∉∏  ℘ ⊕⊃ ϒ⊂↔ Α 
�� ��� � �⊕∂ �  ℑ⊗ ⊃ ℑ  ⊃ ∉∈ ��� ⊄∂ ��� ⊆ϒ � ×∪⊕ ∏  ∅ ℑ ℘ ⊕ 

∉∅ ℑ⊆∠ ⊂⊕ ⋅ℑ ℘ ⊂⊕ ℑ∈⊕⊗ ⋅⊃  ∪ ℑ  ∩ ∉∈ ⊃ ∉∈∅∉� ⊆⊃ ∈ ℜ ⊕ 2 
∅∉ ⊕ ⊆⊕ ℑ  ∏  ⊕⊆⊕∈ℑ ℑ℘ ∏   ⊕∈∉∅�� Λ ϒ � ×∪⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ 
⊕∈⊕  ∩ ⊃ ⊕ ∉∅ • �∅ ��� ℑ∈⊗ ≥ �∠ ��� ⊕ ⊂⊕ ℘   ∉∈ ⋅⊕  ⊕ ⊗ ⊕  ⊕  2 
⊆⊃ ∈⊕⊗�ℑ∈⊗ ∪⊕ ∠ ⊕ ℑ⊄ℑ  ∪⊕⊕ ⊂⊕ ℘   ∉∈ ⊕∈⊕  ∩∧  ∠ ⊕ ℘   ℑ 

⋅⊕  ⊕∅ ⊃   ⊕⊗� 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Μιχροσ τρυχτυρε οφ Σ2 Ω2Σ νανο χλυσ τερ 
ƒ⊃ ∩��  ∪∉⋅ ∪⊕ ÷2 ℑ∧ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ ∉∅ ≥2 

• 2≥ ∈ℑ∈∉ ∠∉⋅⊗ ⊕ ℘ ⊂∏   ⊕ ∉∅ �� ∈⊆ �♥⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  

≥2 • 2≥ ∈ℑ∈∉ ∠∉⋅⊗ ⊕ ⊃ ∪⊕¬ℑ∩ ∉∈ℑ ⊂  ⊃ ∈∩ ⊂⊕ ∠∪ℑ  ⊕ • ≥ � � 

×∪⊕℘  ∧  ℑ ⊂⊃  ⊃⊆⊃ ⊂ℑ  ∉ ∪ℑ ∉∅∩  ℑ∠∪ ⊃  ⊕� ×∪⊕℘  ∧  ℑ ⊂ 

⊃ ∉∅ℑ ⊕ ∩∏ ⊂ℑ ∪⊕¬ℑ∩ ∉∈ℑ ⊂   ∏ ℘  ∏  ⊕ℑ∈⊗ ∪∏  ∪⊕ℑ  ∉⊆ 

∅∉⊆ ∈⊕ ∠ ⊂ℑ∈⊕ � ×∪⊕ ∉√⊕  ⊂ℑ∠∠ ⊃ ∈∩ ∉∅  ⊕ √⊕  ℑ ⊂ ⊂ℑ∧⊕   

⊆ℑ⊄⊕ ∏∠ℑ ℑ∈⊗⋅⊃ ℘ ∪ ∧∠⊕   ∏ ℘  ∏  ⊕�×∪⊕∈⊕ ⊃ ∩∪ℜ∉ ⊃ ∈∩ 

⊂ℑ ∧⊕  ℑ  ⊕⊂ ⊃ ∈⊄⊕⊗ℜ ∧ ∂ ℑ∈ ⊗ ⊕  • ℑ ℑ ⊂ . ∅∉ ℘ ⊕� ⋅∪ ⊃ ℘ ∪⊃  

 ℑ  ∪⊕ ⋅⊕ ℑ⊄ℑ∈⊗∪⊕∈℘ ⊕ ∪⊕⊂ ⊃ ∈⊄ℑ∩ ⊕ ℑ  ⊕⊕ ℑ  ∧  ∉ ℜ  ⊕ ℑ⊄ 

∏∠� ×∪⊕⊂ℑ∧⊕ ⊗ ⊃   ℑ∈℘ ⊕⊃ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗⊕¬∠ ⊕  ⊃⊆⊕∈ ℑ ⊂ ⊂∧ 

 ∉ ℜ ⊕� � ��� ∈⊆ � ⋅∪ ⊃ ℘ ∪⊃ ℘ ⊂∉ ⊕ ∉ ∪⊕⊂⊕∈∩  ∪∉∅ ∪⊕ χ 

ℑ¬ ⊃ ∉∅ℑ∩  ℑ∠∪ ⊃  ⊕℘ ⊕ ⊂ ⊂�� � �� ∈⊆� � 

Φ ιγ .1  ÷ ″ ⁄ ∠ℑ   ⊕  ∈ ∉∅ ≥2 • 2≥ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕ 

  ƒ⊃ ∩� �⊃  ∪⊕⊕ ⊂⊕ ℘   ∉∈ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈ ∉∅≥2 • 2≥ 
∈ℑ∈∉∠∉⋅⊗ ⊕ ℘ ⊂∏   ⊕  � ⋅∪∉ ⊕ ⊆ℑ ⊇ ∉ ⊃  ∧ ⊃  ⊆∉∈∉℘  ∧  ℑ ⊂ 

• ≥ � ∉∅ ⊕ ∩∏ ⊂ℑ ∪⊕¬ℑ∩ ∉∈ℑ ⊂ ∪ℑ∠ ⊕�ƒ⊃ ∩� ��ℑ�� ℑ∈⊗ ⊆⊃ 2 
∈∉ ⊃  ∧ ⊃ ∠ ∉ ⊂∧℘  ∧  ℑ ⊂ • ≥ � �ƒ⊃ ∩� ��ℜ �� � 

ƒ⊃ ∩� �  ∪∉⋅× ∞↑ ⊃⊆ℑ∩⊕∉∅≥2 • 2≥ ∈ℑ∈∉ ∠∉⋅⊗ ⊕  

℘ ⊂∏   ⊕  � ×∪⊕ ∩  ℑ ⊃ ∈ ⊗ ⊃ ℑ⊆⊕  ⊕ ⊃  ℑℜ∉∏  �� ∈⊆ ℑ∈⊗ 

 ℑ  ∪⊕ ∪∉⊆∉∩ ⊕∈⊕ ∉∏ ⊃ ∈  ⊃ ∨⊕� ϒ℘ ℘ ∉ ⊗ ⊃ ∈∩ ∉ ∪⊕℘ ∪ℑ  ℑ ℘ 2 
 ⊕  ⊃   ⊃ ℘∉∅ ∪⊕∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕    ∏ ℘  ∏  ⊕� ∪⊕√∉ ⊂∏⊆⊕ 

∅∉∩  ℑ ⊃ ∈ ℜ∉∏∈⊗ ℑ  ∧ ⊃ ℑℜ ∉∏ �� � ∉∅ ∪⊕ ∉ ℑ ⊂√∉ ⊂∏⊆⊕� 

° ⊕√⊃ ∉∏ ⊕¬∠ ⊕  ⊃⊆⊕∈  ≈� ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗ ∪ℑ ℘ ⊂∏   ⊕  ∉∅ 

� ∗ �� ∈⊆ ⊃ ∈ ⊗ ⊃ ℑ⊆⊕  ⊕  ∏  ∏ ℑ ⊂ ⊂∧ ℑ  ⊕∉∅ ∠∪⊕  ⊃ ℘ ℑ ⊂ ∉⊕ ⊂ 2 
⊂ ⊃ ∠  ⊃ ℘ ℑ ⊂ ∪ℑ∠ ⊕�ℑ∈⊗⊃ ∈ ℑ⊗⊗ ⊃  ⊃ ∉∈  ∪⊕ ≥2 • 2≥ ∈ℑ∈∉ ℘ ⊂∏  2 
 ⊕  ∪⊕  ⊕ℑ  ⊕∉∅℘ ⊂∉ ⊕⊗   ∏ ℘  ∏  ⊕ ⋅⊃  ∪∉∏ ℑ∈∧ ⊗ ℑ∈∩ ⊂ ⊃ ∈∩ 

ℜ ∉∈⊗  ⊆⊃ ℘  ∉ ℘ ∉∠ ⊃ ℘ ℑ ⊂ ⊂∧ � 

Φ ιγ .2  ∞⊂⊕ ℘   ∉∈ ⊗ ⊃ ∅ ∅  ℑ ℘  ⊃ ∉∈ ∠ℑ   ⊕  ∈∉∅ 

≥2 • 2≥ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕   
�ℑ � ) ↑ ∉∈∉℘  ∧  ℑ ⊂⊃ ∈ ≥2 • 2≥ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕ � 

�ℜ � ) °∉ ⊂∧℘  ∧  ℑ ⊂⊃ ∈ ≥2 • 2≥ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕  

Φ ιγ .3  × ∞ ↑ ⊃ ⊆ℑ∩⊕∉∅ ≥2 • 2≥ ∈ℑ∈∉℘ ⊂∏   ⊕  

3 .2  Θυαντυµ σ ιζε εφφεχτ ανδ ελεχτρονιχ σ τρυχτυρε 

↑ ℑ∈∧ ⊕¬∠ ⊕  ⊃⊆⊕∈  ∪ℑ√⊕  ∪∉⋅∈  ∪ℑ ∈ℑ∈∉⊆⊕  ⊕  

℘ ⊂∏   ⊕  ∪ℑ√⊕ℑ ∠  ∉∈∉∏∈℘ ⊕⊗∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ ∅ ⊕ ℘  ≈� ∗ � � 

≥∏ ℘ ∪ ℑ∈ ⊕ ∅ ∅ ⊕ ℘  ⊆ℑ⊄⊕   ∪⊕ ∇∏ ℑ  ⊃ 2℘ ∉∈ ⊃ ∈∏∏⊆ ⊕∈⊕  ∩∧ 

ℜ ℑ∈⊗  ∉∅ ℑ  ∉⊆  ∠ ⊂ ⊃ ⊃ ∈ ∉  ⊕∠ℑ  ℑ  ⊕⊗ ⊕∈⊕  ∩∧ ⊂⊕√⊕ ⊂� 

↔ ∏ℜ∉ ≈� ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕⊗ ∪ℑ  ∪⊕⊕ ⊂⊕ ℘   ∉∈ℑ  ∪⊕ ℜ∉∏∈⊗ ℑ  ∧ 

∉∅ ℑ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕ ⊗ ∉ ∈∉∉ℜ ⊕ ∧ ƒ⊕ ⊆⊃  ℑ  ⊃   ⊃ ℘  

ℑ∈∧ ⊆∉ ⊕�ℑ∈⊗ ∪⊕ ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ℑ√⊕  ℑ∩ ⊕⊕∈⊕  2 
∩∧  ∠ℑ ℘ ⊃ ∈∩∉∅⊕ ⊂⊕ ℘   ∉∈ ∆ℑ∈⊗ ∪⊕⊕∈⊕  ∩∧ ℘ ∪ℑ∈∩⊕⊃  

∆ = 
Ε ƒ − Ε � 

Ν 
⋅∪⊕  ⊕ Ε ƒ ⊃  ∪⊕ƒ⊕ ⊆⊃⊕∈⊕  ∩∧ � Ε � ⊃  ∪⊕ℜ ∉  ∉⊆ ⊕∈2 
⊕  ∩∧ ∉∅ℑ∈ ⊕∈⊕  ∩∧ ℜ ℑ∈⊗�ℑ∈⊗ Ν ⊃  ∪⊕∈∏⊆ℜ ⊕ ∉∅ √ℑ 2 
⊂⊕∈⊕ ⊂⊕ ℘   ∉∈�ϒ ∪⊕⊕∈⊕  ∩∧⊂⊕ √⊕ ⊂ ∠ ℑ ℘ ⊃ ∈∩∉∅∈ℑ∈∉⊆⊕ 2 
 ⊕ ℘ ⊂∏   ⊕  ℑ∠∠ ⊕ ℑ  � ∪⊕⊕ ⊂⊕ ℘   ∉∈ℜ ⊕ ℘ ∉⊆⊕ ⊆∉ ⊕⊗ ⊃ ∅ ∅ ⊃ 2 
℘ ∏ ⊂  ∉ ℜ ⊕⊕¬℘ ⊃  ⊕⊗� ⋅∪ ⊃ ℘ ∪  ⊕  ∏ ⊂  ⊃ ∈  ∪⊕ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕⊃ ∈ 

 ∪⊕ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘ ℘ ∉∈∅ ⊃ ∩∏  ℑ  ⊃ ∉∈ ∉∅ ∈ℑ∈∉⊆⊕  ⊕  ℘ ⊂∏   ⊕   

∅  ∉⊆  ∪ℑ ∉∅ ∪⊕℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗� ×∪∏  ∪⊕℘ ∉  ⊕ 2 
 ∠ ∉∈⊗ ⊃ ∈∩⊕ ⊂⊕ ℘   ∉∈⊃ ℘   ∏ ℘  ∏  ⊕ ℑ  ⊕ℑ ⊂ ∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈� 

♥∈ ≥2 • 2≥ ℘ ⊂∏   ⊕  � ∪⊕⊕ ⊂⊕ ℘   ∉∈ ℘ ∉∈∅ ⊃ ∩∏  ℑ  ⊃ ∉∈ ∉∅ 

ℑ • ℑ  ∉⊆ ⊃  � � � � �∠ 
� � � �∠ 

� �⊗ �� � � �∠ 
� �⊗ �� �∅ �� � � 2 

�∠ 
� �⊗ � � � ℑ∈⊗ ∪ℑ ∉∅ ℑ∈ ≥ ℑ  ∉⊆ ⊃ � � � � �∠ 

� � � �∠ 
� � 

♥∈ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕  � ∪⊕ ℑ  ∉⊆⊃ ∈  ∪⊕ ℘  ∧  ℑ ⊂ ℑ  ⊕ 

# � � � # × ℑ∈�→ ∉∈∅ ⊕   ∉∏  ↑⊕  �≥∉℘�≤∪ ⊃ ∈ℑ         ⁄⊕ ℘�����



∉ ⊗ ⊕  ⊕⊗   ∏ ℘  ∏  ⊕� ⋅∪ ⊃ ⊂⊕ ∪⊕ ℑ  ∉⊆⊃ ∈  ∪⊕ ℜ∉∏∈⊗ ℑ  ∧ 

ℜ ⊕  ⋅⊕ ⊕∈ ℘  ∧  ℑ ⊂ ∠∉  ⊕   ⊗ ⊃  ∉ ⊗ ⊕  ⊕⊗ ℘ ∪ℑ  ℑ ℘  ⊕  ⊃   ⊃ ℘� 

×∪⊕√∉ ⊂∏⊆⊕ ℑ  ⊃ ∉∉∅⊗ ⊃  ∉ ⊗ ⊕  ⊕⊗ℑ  ∉⊆⊃ ℑℜ∉∏ �� � ∉∅ 

 ∪⊕ ∉ ℑ ⊂ √∉ ⊂∏⊆⊕ ≈�� � ϒ ∪⊕ ℜ ∉∏∈⊗ ℑ  ∧  ∏  ∅ℑ ℘ ⊕�ℜ ∉ ∪ 

 ∪⊕∉ ⊗ ⊕  ⊕⊗   ∏ ℘  ∏  ⊕ℑ∈⊗ ∪⊕⊗ ⊃  ∉ ⊗ ⊕  ⊕⊗   ∏ ℘  ∏  ⊕⊃ ∈2 
∅ ⊂∏ ⊕∈℘ ⊕ ∪⊕∠  ∉∠ ⊕   ∧ ∉∅ ∪⊕℘ ⊂∏   ⊕ � ⊆ℑ⊄ ⊃ ∈∩ ∪⊕∠  ∉∠ 2 
⊕   ⊃ ⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∅  ∉⊆ ∈∉∉∈⊂∧  ∪∉ ⊕ ∉∅  ∪⊕ ∉ ⊗ ⊕  ⊕⊗ 

℘  ∧  ℑ ⊂  ℑ  ⊕ℜ∏ ℑ ⊂ ∉ ∪⊕∠  ∉∠ ⊕   ⊃ ⊕ ∉∅ℑ⊆∉ ∠∪∉∏   ℑ  ⊕ 

⋅∪ ⊃ ℘ ∪⊃  ∉ ⊗ ⊕  ⊕⊗ ℑ  ∪∉  ℑ∈∩ ⊕  ℑ∈⊗ ⊗ ⊃  ∉ ⊗ ⊕  ⊕⊗ ℑ  

⊂∉∈∩ ℑ∈∩⊕ �♥ ⊃ ⊕¬∠⊕ ℘  ⊕⊗ ∪ℑ ℑ  ∪⊕∩  ℑ ⊃ ∈ ⊗ ⊃ ℑ⊆⊕  ⊕  

∉∅ ∪⊕ ℘ ⊂∏   ⊕ ℘ ∪ℑ∈∩⊕ � ∪⊕ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘ 

   ∏ ℘  ∏  ⊕ℑ∈⊗∠  ∉∠ ⊕   ⊃ ⊕ ⋅⊃ ⊂ ⊂ℑ ⊂ ∉ ℜ ⊕ ⊆∉⊗ ⊃ ∅ ⊃ ⊕⊗� 

×∪⊕ ∪ ⊃ ∅  ∉ ∅ ℜ ⊃ ∈⊗ ⊃ ∈∩ ⊕∈⊕  ∩ ⊃ ⊕ ∉∅ • �∅ ��� ℑ∈⊗ ≥ 

�∠ ��� ⊕ ⊂⊕ ℘   ∉∈ ∉∅℘ ⊂∏   ⊕  ∠ ⊕ ℘ ⊃⊆⊕∈∉∅⊗ ⊃ ∅ ∅⊕  ⊕∈⊗ ⊃ ℑ⊆⊕ 2 
 ⊕  ⋅⊕  ⊕⊃ ∈√⊕   ⊃ ∩ℑ  ⊕⊗ ⋅⊃  ∪ ∞≥≤ ϒ← ϒ′2 ↑ ↔ ♥♥⊕ ⊂⊕ ℘   ∉∈ 

 ∠ ⊕ ℘   ∉⊆⊕  ⊕ � ×ℑℜ ⊂⊕ �  ∪∉⋅ ∪ℑ  ∪⊕ ⊗ ⊕ ℘  ⊕⊆⊕∈∉∅ 

⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅ ℘ ⊂∏   ⊕   ⊆ℑ⊄⊕  ∪⊕ ℜ ⊃ ∈⊗ ⊃ ∈∩ ⊕∈⊕  ∩∧ ∉∅ • 

�∅ ��� ℑ∈⊗≥�∠ ��� ⊕ ⊂⊕ ℘   ∉∈ ∪ ⊃ ∅   ∉ℑ∪ ⊃ ∩∪⊕ ⊕∈⊕  ∩∧ �ƒ∉ 

• �∅ ��� ⊕ ⊂⊕ ℘   ∉∈ � ∪⊕ℜ ⊃ ∈⊗ ⊃ ∈∩ ⊕∈⊕  ∩∧ ⊃  Ε � �� �� ⊕∂ 

⋅∪⊕∈ ∪⊕ ∠∉⋅⊗ ⊕ ⊃ ��� Λ ⊆ ⊃ ∈ ⊗ ⊃ ℑ⊆⊕  ⊕ �ℑ∈⊗ℑ  ∪⊕ 

⊗ ⊃ ℑ⊆⊕  ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∉ �� ∈⊆ � ∪⊕ ℜ ⊃ ∈⊗ ⊃ ∈∩ ⊕∈⊕  ∩∧ ⊃  

�� � � ⊕∂ � ×∪⊕ ∪ ⊃ ∅ ⊃ ℑ∈ ⊃ ∈℘  ⊕⊆⊕∈∉∅ � �� ⊕∂ � ƒ∉ 

ℜ∏ ⊂⊄∧ ℘  ∧  ℑ ⊂ ∉∅ • ≥ � � ∪⊕ℜ ⊃ ∈⊗ ⊃ ∈∩⊕∈⊕  ∩∧ ∅∉≥�∠ ��� 
⊕ ⊂⊕ ℘   ∉∈⊃  Ε � ��� � ��⊕∂ � ⋅∪ ⊃ ⊂⊕ ∪⊕ℜ ⊃ ∈⊗ ⊃ ∈∩⊕∈⊕  ∩∧ 

∅∉℘ ⊂∏   ⊕  ∉∅⊗ ⊃ ℑ⊆⊕  ⊕ ℑℜ∉∏ �� ∈⊆ ⊃ ℑℜ∉∏ ��� � �� 

⊕∂ ⋅⊃  ∪ ℑ ∪ ⊃ ∅ ⊕∈⊕  ∩∧ ∉∅ � �� ⊕∂  ∉ ℑ ∪ ⊃ ∩∪⊕ ⊕∈⊕  ∩∧ 

⊂⊕√⊕ ⊂�∞¬∠ ⊕  ⊃⊆⊕∈ ∪ℑ√⊕ ∪∉⋅∈ ∪ℑ ℑ  ∪⊕∩  ℑ ⊃ ∈ℜ ⊕ 2 
℘ ∉⊆⊕∈ℑ∈∉℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕� ∪⊕∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ ∅ ⊕ ℘  ⊕  ∏ ⊂   

⊃ ∈ ℑ  ∪ ⊃ ∅ ∉∅  ∪⊕ ℜ ⊃ ∈⊗ ⊃ ∈∩ ⊕∈⊕  ∩∧ ∉∅ ⊕ ⊂⊕ ℘   ∉∈ ℑ∈⊗ ℑ 

℘ ∪ℑ∈∩ ⊕⊃ ∈ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘   ∏ ℘  ∏  ⊕� 

Ταβλε 1  ′⊃ ∈⊗ ⊃ ∈∩⊕∈⊕  ∩ ⊃ ⊕ ∉∅ • �∅ ��� � Ε ′⊃ � ℑ∈⊗ 

≥ �∠ ��� ⊃ ∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊗ ⊃ ℑ⊆⊕  ⊕   

δ 
• �∅ ��� 

Ε ′⊃ �⊕∂ ∃ Ε ′⊃ �⊕∂ 

≥ �∠ ��� 

Ε ′⊃ �⊕∂ ∃ Ε ′⊃ �⊕∂ 

��� Λ ⊆ • �� � � 

�� ∈⊆ • �� � � � � � � 

��� Λ ⊆ • ≥ � ��� � �� 

�� ∈⊆ ≥2 • 2≥ �� � � � � � � ��� � �� � � � �� 

�� ∈⊆ ≥2 • 2≥ �� � � � � � � ��� � �� � � � ��

  ♥∈ ∉ ⊗ ⊕  ∉ ⋅⊕ ⊂ ⊂ ∏∈⊗ ⊕    ℑ∈⊗∅∉ ∪⊕ ⊆⊃ ℘  ∉ ℘ ∉∠ ⊃ ℘ 

∠∪∧ ⊃ ℘ ℑ ⊂ ∠∪⊕∈∉⊆⊕∈ℑ ⊕  ∏ ⊂  ⊃ ∈∩∅  ∉⊆  ∪⊕ ∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕ 

⊕ ∅ ∅ ⊕ ℘  � ∪⊕ ∠ ⊕ ℘   ℑ∅ ⊃   ⊃ ∈∩ℑ∈ℑ ⊂∧ ⊃  ⋅ℑ ∠ ⊕  ∅∉⊆⊕⊗∅∉ 

≥ �∠ ��� ⊕ ⊂⊕ ℘   ∉∈ ⊃ ∈ ≥2 • 2≥ ℘ ⊂∏   ⊕ ∉∅ ⊗ ⊃ ℑ⊆⊕  ⊕  �� ∈⊆ 

ℑ∈⊗�� ∈⊆ �ƒ⊃ ∩� � ⊃  ∪⊕∅ ⊃   ⊃ ∈∩ ⊕  ∏ ⊂  ∅∉≥�∠ ��� ⊕ ⊂⊕ ℘ 2 
  ∉∈⊃ ℘ ∠ ⊕ ℘   ℑ ℘ ∉  ⊕  ∠∉∈⊗ ⊃ ∈∩  ∉ ≥2 • 2≥ ℘ ⊂∏   ⊕ ∉∅ �� 

∈⊆ �ƒ⊃ ∩���ℑ�� ℑ∈⊗ �� ∈⊆ �ƒ⊃ ∩���ℜ�� ⊃ ∈ ⊗ ⊃ ℑ⊆⊕  ⊕  

 ⊕  ∠⊕ ℘  ⊃ √⊕ ⊂∧�♥∈ ƒ⊃ ∩���ℑ� � ∪⊕  ⊕⊃ ℑ  ℑ  ⊕ ⊂ ⊂ ⊃  ⊕ ∠⊕ ℑ⊄ 

ℑ∠∠ ⊕ ℑ  ⊃ ∈∩ ℑ  ∪⊕ ∪ ⊃ ∩∪⊕ ⊕∈⊕  ∩∧  ⊃ ⊗ ⊕ ∉∅ ∪⊕ ∠  ⊃ ∈℘ ⊃ ∠ ℑ ⊂ 

∠ ⊕ ℑ⊄ ���� � ��⊕∂ � ∉∅ ≥ �∠ ��� ⊕ ⊂⊕ ℘   ∉∈� ϒ∅  ⊕ ℑ∅ ⊃   ⊃ ∈∩ 

∠  ∉℘ ⊕⊗ ∏  ⊕�ℑ∅ ⊃   ⊕⊗∠ ⊕ ℑ⊄ �σ � ⊃ ∈ ƒ⊃ ∩� �� ⊃ ∉ℜ  ℑ ⊃ ∈⊕⊗ℑ  

��� � �⊕∂ �♥∈ ƒ⊃ ∩� ��ℜ� ℑ ℑ  ⊕ ⊂ ⊂ ⊃  ⊕∠ ⊕ ℑ⊄⊃ ℑ ⊂ ∉ √⊃  ⊃ ℜ ⊂⊕ 

ℑ   ∪⊕∪ ⊃ ∩∪⊕ ⊕∈⊕  ∩∧  ⊃ ⊗ ⊕∉∅ ∪⊕∠  ⊃ ∈℘ ⊃ ∠ ℑ ⊂∠ ⊕ ℑ⊄���� � � 

⊕∂ � ℑ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘ ∠ ⊕ ℘   ∏⊆ ∉∅≥�∠ ��� �×∪⊕∅ ⊃   ⊕⊗∠ ⊕ ℑ⊄ 

�σ � ⊃ ∈ ∪⊕ƒ⊃ ∩� ��⊃ ℑ ��� � �⊕∂ �σ � ℑ∈⊗ σ � ℑ  ⊕⊃ ∈⊗ ⊃ ℘ ℑ 2 

 ⊃ ∉∈∉∅ ∪⊕∉√⊕  ⊂ℑ∠∠ ⊃ ∈∩ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕∉ ℜ ⊃  ℑ ⊂∉∅≥�∠ ��� 
⊕ ⊂⊕ ℘   ∉∈ ℑ∈⊗⊃  ∈⊕ ⊃ ∩∪ℜ ∉ ⊃ ∈∩⊕ ⊂⊕ ℘   ∉∈� ϒ ∇∏ ℑ∈ ⊃  ℑ  ⊃ √⊕ 

ℑ∈ℑ ⊂∧ ⊃ ∅∉ ∪⊕∠  ⊃ ∈℘ ⊃ ∠ℑ ⊂ ∠ ⊕ ℑ⊄ℑ∈⊗ ℑ  ⊕ ⊂ ⊂ ⊃  ⊕ ∠ ⊕ ℑ⊄⊃ ∈ 

ƒ⊃ ∩�� ⊃ ∈⊗ ⊃ ℘ ℑ  ⊕  ∪ℑ  ⊆∉ ⊂⊕ ∅  ℑ ℘  ⊃ ∉∈ ∉∅  ∪⊕ ∠  ⊃ ∈℘ ⊃ ∠ ℑ ⊂ 

∠⊕ ℑ⊄ ∉∅ ≥ �∠ ��� ⊕ ⊂⊕ ℘   ∉∈ ⊃ ∈ ℘ ⊂∏   ⊕  ∉∅ �� ∈⊆ ⊃  

�� � �� � � ∪ℑ  ∅ ∉ ℑ  ⊕ ⊂ ⊂ ⊃  ⊕∠ ⊕ ℑ⊄ �σ � � ⊃ �� � �� � � ∪⊕ 

 ⊕  ∏ ⊂  ∅∉℘ ⊂∏   ⊕ ∉∅��∈⊆ ℑ  ⊕�� � �� � ∅∉ ∪⊕∠  ⊃ ∈℘ ⊃ 2 
∠ℑ ⊂ ∠⊕ ℑ⊄ ℑ∈⊗�� � �� � ∅∉ ∪⊕ ℑ  ⊕ ⊂ ⊂ ⊃  ⊕∠⊕ ℑ⊄ �σ � � � ⊕ 2 
 ∠⊕ ℘  ⊃ √⊕ ⊂∧ 

≈�� � ϒ℘ ℑ∈ ℜ ⊕ ⊕ ⊕∈ � ∪⊕⊕ ⊂⊕ ℘   ∉∈⊃ ℘∈∏⊆ℜ ⊕  

⊃ ∈√∉ ⊂√⊕⊗⊃ ∈  ∪⊕ ∉ ℜ ⊃  ℑ ⊂ ∪∧ℜ  ⊃ ⊗ ⊃ ∨ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ⊃ ∈℘  ⊕ ℑ  ⊕ 

∅  ∉⊆ �� � �� �  ∉ �� � �� � ⋅∪⊕∈ ∪⊕⊗ ⊃ ℑ⊆⊕  ⊕ ∉∅≥2 • 2 
� ≥ ℘ ⊂∏   ⊕ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∅  ∉⊆ �� ∈⊆  ∉ �� ∈⊆ � ×∪⊕ 

∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ ∅⊕ ℘  ⊕  ∏ ⊂  ⊃ ∈ ℑ∈⊃ ∈℘  ⊕⊆⊕∈∉∅� � �� � 

⊃ ∈ ⊕ ⊂⊕ ℘   ∉∈⊃ ℘∈∏⊆ℜ ⊕ ∉∅∉ ℜ ⊃  ℑ ⊂ ∪∧ℜ  ⊃ ⊗ ⊃ ∨ℑ  ⊃ ∉∈ �≥⊆ℑ ⊂ ⊂⊕  

⊗ ⊃ ℑ⊆⊕  ⊕  ⊃ ∈ ℘ ⊂∏   ⊕  ∅ℑ√∉ ∪⊕⊕∈∪ℑ∈℘ ⊕⊆⊕∈∉∅∉ ℜ ⊃  ℑ ⊂ 

∪∧ℜ  ⊃ ⊗ ⊃ ∨ℑ  ⊃ ∉∈ � 

Φ ιγ .4  ÷°≥  ∠ ⊕ ℘   ℑ∉∅ ≥2 • 2≥ ∈ℑ∈∉⊆⊕  ⊕ ℘ ⊂∏   ⊕   

�/ ) 0 ⊆ℑ  ⊄∉∅∅ ⊃   ⊃ ∈∩⊂ ⊃ ∈⊕ � 
�ℑ � ) �� ∈⊆ � �ℜ � ) �� ∈⊆ 

4  ΧΗΑΡ ΑΧΤΕΡΙΣΤΙΧ ΟΦ ΝΑΝΟ Σ2 Ω2Σ ΛΥΒΡΙ2 
ΧΑΤΙΟΝ ΣΨΣΤΕ Μ ΑΝ∆ ΙΤΣ ΛΥΒΡΙΧΑΤΙΟΝ 

ΜΕΧΗΑΝΙΣΜ 

ƒ ∉⊆  ∪⊕ℑ∈ℑ ⊂∧ ⊕ ∉∅ ∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕∉∅ ≥2 • 2 
≥ ∈ℑ∈∉ ∉ ⊂ ⊃ ⊗⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧  ⊕⊆ �⊃ ℘ ℑ∈ ℘ ∉∈℘ ⊂∏⊗ ⊕⊗ ∪ℑ  

 ∪⊕   ∏ ℘  ∏  ⊕ ∉∅  ∪⊕ ≥2 • 2≥ ∈ℑ∈∉  ∉ ⊂ ⊃ ⊗⊃ ℑ ∪∉ ⊂ ⊂∉⋅2 
 ∠∪⊕  ∉ ⊃ ⊗ ⋅⊃  ∪ ℑ ⊂ℑ∧⊕  ⊕⊗    ∏ ℘  ∏  ⊕ ∉∅  ⊕∩∏ ⊂ℑ ℘  ∧  ℑ ⊂ 

∪⊕¬ℑ∪⊕⊗  ∉∈� ⋅∪∉ ⊕ ∏  ∅ ℑ℘ ⊕ ℑ  ⊕ ⊆ℑ ⊃ ∈⊂∧ ℘ ∉⊆∠∉ ⊕⊗∉∅ 

 ⊕∩∏ ⊂ℑ ∪⊕¬ℑ∩∉∈ ∈⊕ ∠ ⊂ℑ∈⊕  ⋅⊃  ∪ ∪⊕⊂ℑ∧⊕  ∠ℑ ℘ ⊃ ∈∩ ∉∅ 

# � � � # ∂ ∉ ⊂1��  λ 1�    ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ℑ∈⊗∠  ⊕∠ℑ  ℑ  ⊃ ∉∈ ∉∅ ∈ℑ∈∉ ≥2 • 2≥ ∈⊕⋅  ∉ ⊂ ⊃ ⊗⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧  ⊕⊆



ℑℜ∉∏ � ���� ∈⊆ � ′⊕ ⊃ ∈∩ ⊕ ⊂ ∅ 2℘ ⊂∉ ⊕⊗   ∏ ℘  ∏  ⊕ ⋅⊃  ∪∉∏  

ℑ∈∧ ⊗ ℑ∈∩ ⊂ ⊃ ∈∩ ℜ ∉∈⊗ � ∪⊕ �� ∗ ��� ∈⊆ ≥2 • 2≥ ∈ℑ∈2 
∉℘ ⊂∏   ⊕  ℑ  ⊕ √⊕  ∧   ℑℜ ⊂⊕⊃ ∈ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ �ℑ∈⊗ 

∪ℑ  ⊗ ⊂∧ ∅∉⊆ ℑ∈∧ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ℘ ∉⊆∠∉∏∈⊗  ⋅⊃  ∪ ∉ ∪⊕  

ℑ  ∉⊆⊗∏  ⊃ ∈∩⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   
≈� � 

×∪⊕ ∅  ⊃ ℘  ⊃ ∉∈ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∅∉℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ℜ∏ ⊂⊄∧ 

• ≥ � ∠∉⋅⊗ ⊕ ⊃ ℑℜ ∉∏ � � �� ∗ � � �� ⊃ ∈ ∪⊕⊕∈√⊃  ∉∈⊆⊕∈ 

∉∅⊗  ∧ ∈⊃   ∉∩ ⊕∈ √ℑ∠∉�×∪⊕℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ∅ ∉≥2 • 2≥ ∈ℑ∈∉ 
 ∉ ⊂ ⊃ ⊗ ⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧  ⊕⊆ ⊃  ⊕¬∠ ⊕ ℘  ⊕⊗  ∉ ℜ ⊕ ℜ ⊕   ⊕ � 

⋅∪ ⊃ ℘ ∪ ⊆ℑ⊄⊕ ⊃ ℑ∈⊕⋅ ⊕¬℘ ⊕ ⊂ ⊂⊕∈  ∉ ⊂ ⊃ ⊗⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ⊆ℑ  ⊕ 2 
 ⊃ ℑ ⊂ℑ∈⊗∠  ∉⊆⊃  ⊃ ∈∩∅∉ℑ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ �♥℘ ℑ∈ ℜ ⊕∏  ⊕⊗⊃ ∈2 
⊗ ⊕∠ ⊕∈⊗ ⊕∈ ⊂∧ ℑ  ℑ ∠∉⋅⊗ ⊕ ⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∉ ⊂ ⊃ ⊗ ∅∉ ⊆⊃ ∈⊃ 2 
ℜ ⊕ ℑ  ⊃ ∈∩�ℑ∈⊗℘ ℑ∈ ℑ ⊂ ∉ ℜ ⊕ ∏  ⊕⊗ ∉∩ ⊕  ∪⊕ ⋅⊃  ∪ ∉⊆⊕∉∅ 

⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∈∩∉ ⊃ ⊂  ∉∅∉⊆  ∉⊆⊕∈⊕⋅  ∧∈ ∪⊕  ⊃ ∨⊕⊗⊂∏ℜ  ⊃ ℘ ℑ 2 
 ⊃ ∉∈ ∠  ∉⊗∏ ℘  � 

ϒ≥2 • 2≥ ∈ℑ∈∉ ∉ ⊂ ⊃ ⊗∠∉⋅⊗ ⊕  ℑ  ⊕√⊕  ∧ ∅ ⊃ ∈⊕∠ ∉⋅2 
⊗ ⊕ ℘ ⊂∏   ⊕  � ∪⊕ ∧ ℘ ∉∈ ℑ ℘ ⋅⊃  ∪ ℑ∈ ∏∈⊕ √⊕∈ ⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∈∩ 

 ∏  ∅ℑ ℘ ⊕ ⋅⊃  ∪ ∪⊕ ∉∏∩∪∈⊕  ⊃ ∈ ∪⊕∉ ⊗ ⊕ ∉∅ Λ ⊆ � ⋅∪ ⊃ ℘ ∪ 

℘ ℑ∈ ℜ ⊕ ⊕∩ℑ  ⊗ ⊕⊗ℑ ∠∉ ⊃ ∈ 2 ∉∏ ℘ ∪� ϒℑ∈∧ ⊃ ∈  ℑ∈� ∪⊕ 

 ⊕ ⊂ℑ  ⊃ √⊕ ⊆∉ ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ℑ ∈ℑ∈∉ ℘ ⊂∏   ⊕ ℑ∈⊗ℑ∈∧ ⊆∉√2 
⊃ ∈∩ ∉ℜ ⊇ ⊕ ℘ ℘ ℑ∈ ℜ ⊕  ⊕ ℑ  ⊕⊗ℑ ℑ ∠∪⊕  ⊕ ⋅⊃  ∪ ℑ ∉ ℑ  ⊃ ∈∩ 

ℑ¬ ⊃ ℑ  ∉∏∈⊗ ∪⊕℘ ⊕∈ ⊕ ∉∅ ∪⊕℘ ⊂∏   ⊕  ∉ ⊂ ⊂ ⊃ ∈∩∉∈ ℑ∠ ⊂ℑ∈⊕ 

⋅⊃  ∪ ℑ ∠∉ ⊃ ∈℘ ∉∈ ℑ℘  � ⋅∪ ⊃ ℘ ∪ ℘ ℑ∈ ℜ ⊕ ℘ ⊂ℑ   ⊃ ∅ ⊃ ⊕⊗ ℑ  ℑ 

 ∉ ⊂ ⊂ ⊃ ∈∩⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧  ⊕⊆ � 

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ′∧ ⊆⊕ ℑ∈∉∅ ⊆⊕ ℘ ∪ℑ∈⊃ ℘ ℑ ⊂ 2∠∪∧ ⊃ ℘ ℑ ⊂  ∉ ⊂ ⊃ ⊗   ℑ  ⊕ 

 ⊕ ℑ ℘  ⊃ ∉∈ ⊆⊕  ∪∉⊗ℑ∈⊗℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ  ⊆⊕∈⋅⊃  ∪ ♦ � ≥ ∩ ℑ  

ℑ ℑ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕� ≥2 • 2≥ ∈ℑ∈∉ ℘ ⊂∏   ⊕  ℑ  ⊕ ∉ℜ 2 
 ℑ ⊃ ∈⊕⊗� 

�� ×∪⊕ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ∪⊕ ≥2 • 2≥ ∈ℑ∈∉  ∉ ⊂ ⊃ ⊗ 
⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈  ∧  ⊕⊆ ⊃ ℑ ∠∪⊕  ∉ ⊃ ⊗ ⋅⊃  ∪⊂ℑ∧⊕  ⊕⊗∪⊕¬ℑ ∩∉2 
∈ℑ ⊂ ℘  ∧  ℑ ⊂� ♥   ∏  ∅ℑ ℘ ⊕ ⊃  ℑ ∪⊕¬ℑ∩∉∈ℑ ⊂ ∈⊕  ⋅∉ ⊄ 

∅∉⊆⊕⊗ℜ∧ ⊆∉ ⊂⊕ ℘ ∏ ⊂ℑ ∩  ∉∏∠ • ≥ ≥ ⋅⊃  ∪ ⊗ ⊃ ∅ ∅ ⊕  2 
⊕∈ ⊂ℑ∧⊕  ⊂ ⊃ ∈⊄ ⊃ ∈∩ ∉∩ ⊕  ∪⊕ ℜ ∧ ∂ ℑ∈ ⊗ ⊕  • ℑℑ ⊂  . ∅∉ ℘ ⊕� 
×∪⊕∇∏ ℑ∈ ∏⊆  ⊃ ∨⊕⊕ ∅ ∅ ⊕ ℘ ⊕∈∪ℑ∈℘ ⊕ ℑ ⊕∈⊗ ℑ∈℘ ∧ ∉∅ ∪⊕ 

∉ ℜ ⊃  ℑ ⊂ ∪∧ℜ  ⊃ ⊗ ⊃ ∨ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈ ⊕ ⊂⊕ ℘   ∉∈  ∪⊕ ⊂ ⊂� ×∪⊕ ≥2 
• 2≥ ℘ ⊂∏   ⊕ ⊃ ℑ℘ ⊂∉ ⊕⊗   ∏ ℘  ∏  ⊕ ⋅⊃  ∪⊕¬℘ ⊕ ⊂ ⊂⊕∈   ℑℜ ⊃ ⊂ ⊃ 2 
 ∧ ⊃ ∈⊃  ℘ ∪⊕⊆⊃ ℘ ℑ ⊂ ∠  ∉∠⊕   ⊃ ⊕ � 

�� ⁄∏  ⊃ ∈∩⊂∏ℜ  ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ∪⊕ ≥2 • 2≥ ∈ℑ∈∉ 
 ∉ ⊂ ⊃ ⊗⊃  ∈∉⊃ ∈√∉ ⊂√⊕⊗⊃ ∈ ℑ∈∧ ℘ ∪⊕⊆⊃ ℘ ℑ ⊂  ⊕ ℑ℘  ⊃ ∉∈ � ×∪⊕ 

℘ ⊂∏   ⊕ ∪ℑ ℑ∠∉ ⊃ ∈℘ ∉∈ ℑ ℘ ⋅⊃  ∪ ∪⊕∏∈⊕√⊕∈⊂∏ ℜ  ⊃ ℘ ℑ  ⊃ ∈∩ 

 ∏  ∅ℑ ℘ ⊕�ℑ∈⊗ ∪∏ ℘ ℑ∈ ℜ ⊕  ⊕ ℑ  ⊕⊗ℑ ℑ ∉ ⊂ ⊂ ⊃ ∈∩⊂∏ℜ  ⊃ ℘ ℑ 2 
 ⊃ ∉∈ ∠  ∉℘ ⊕  � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  • ∞♥ ±⊃ ∈ �← ♥∝ ≥∉∈∩ 2∪∏ ⊃� ≤ ϒ ↓ ♠ ⊃ ℑ∈ �⊕ ℑ ⊂� ↑⊃ ℘  ∉   ∏ ℘ 2 
 ∏  ⊕ℑ∈⊗∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∅∉ ∈ℑ∈∉⊆⊕  ⊕ ∈⊃ ℘ ⊄⊕ ⊂ ≈♠  �♠ ∉∏  ∈ℑ ⊂∉ ∅ 

≤⊕ ∈  ℑ ⊂ ≥∉∏  ∪ ♥∈  ⊃  ∏  ⊕ ∉∅ ↑⊃ ∈⊃ ∈∩ ℑ∈⊗ ↑⊕  ℑ ⊂ ⊂∏  ∩∧ � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � ��� � 

≈�  • ∞♥ ±⊃ ∈ � ← ϒ♥ ≠⊃ ∈∩ 2⊂ ⊃ ∈∩� ≠ ϒ →♣ ♦∉∈∩� ⊕ ℑ ⊂� ↑⊃ 2 
℘  ∉   ∏ ℘  ∏  ⊕ℑ∈⊗∠  ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ ∉ ∅ → ⊃� ϒ⊂ ℑ∈⊗ ƒ⊕ ∈ℑ∈∉∠∉⋅2 
⊗ ⊕  ≈♠ � × ℑ∈ → ∉∈∅ ⊕   ∉∏  ↑ ⊕ ≥∉℘ ≤∪ ⊃ ∈ℑ� ���� � � 

��� ��� � �� � 

≈�  • ∞♥ ±⊃ ∈ � ←∝↓ • ⊕ ∈2⊗ ∉∈∩� ← ♥ϒ ↓ ′∉�⊕ ℑ ⊂� ♣⊃ ℑ∈℘ ℑ 2 
∠ ℑ ℘ ⊃  ∧ ⊕ ∅ ∅ ⊕ ℘ ℑ∈⊗ ∠∪∧ ⊃ ℘ ℑ ⊂ ⊆∉⊗ ⊕ ⊂ ∉ ∅ ∈ℑ∈∉ ≤∏↓2′ℑ×⊃ ↓ � 
 ⊕⊆⊃ ℘ ∉∈⊗ ∏ ℘  ∉ℑ ℑ ≤ ↓ � ∩ ℑ  ⊕ ∈ ∉≈♠ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ϒ∠ 2 
∠ ⊂ ⊃ ⊕ ⊗ °∪∧ ⊃ ℘ ����� ������ ��⊃ ∈ ∠  ⊕   � � 

≈�  ← ♥ϒ ↓ ′∉�← ♥∝ ≠⊕ 2¬ ⊃ ℑ∈∩� • ∞♥ ±⊃ ∈ �⊕ ℑ ⊂� ° ⊕ ∠ ℑ  ℑ  ⊃ ∉∈ 

∉ ∅ ℘ ℑ∠ ℑ ℘ ⊃  ⊃ √⊕ 2 ∧∠ ⊕ ≤ ↓ � ∩ ℑ  2 ⊕ ∈ ⊃  ⊃ √⊕ ⊕ ⊂⊕⊆⊕ ∈ ∏  ⊃ ∈∩ 

∈ℑ∈∉⊆⊕  ⊕ ∠∉⋅⊗ ⊕  ≈♠  � × ℑ∈→ ∉∈∅ ⊕   ∉∏  ↑⊕ ≥∉℘≤∪ ⊃ 2 
∈ℑ����� ����� ���� � ��� � 

≈�  • ϒ →♣ ↔ ℑ ⊃ 2∧⊃�← ♥ϒ ↓ ′∉�← ♥∝ ≠⊕ 2¬ ⊃ ℑ∈∩�⊕ ℑ ⊂� ° ⊕ ∠ ℑ 2 
 ℑ  ⊃ ∉∈ ∉ ∅ ∪ ⊃ ∩∪ 2∠∏  ⊃  ∧ ℑ∈⊗∈ℑ∈∉⊆⊕  ⊕  2 ℘ ℑ ⊂⊕ℜ ℑ  ⊃ ∏⊆  ⊃  ℑ∈ℑ  ⊕ 

∠∉⋅⊗ ⊕  ≈♠  � × ℑ∈→ ∉∈∅ ⊕   ∉∏  ↑⊕ ≥∉℘≤∪ ⊃ ∈ℑ����� �� 

��� ���� � ��� � 

≈�  ≤∪ ⊃ ⊄ℑ ♦ℑ∧ℑ  ∪ ⊃� ∝⊂   ℑ ∅ ⊃ ∈⊕∠ ℑ   ⊃ ℘ ⊂⊕ ≈♠  � °∪∧ ⊃ ℘  ×∉⊗ ℑ∧ � 

���� ��� ��� � �� � 

≈�  ′⊃   ⊃ ∈∩ ⊕ ″ � ♣⊂⊕ ⊃  ⊕ ♦ �↔ ⊂⊕ ⊃ ∈ ♦ ° �⊕  ℑ ⊂�→ ℑ∈∉℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕ 

⊆ℑ  ⊕  ⊃ ℑ ⊂ �ℑ∈ ℑ∠∠  ∉ℑ ℘ ∪ ∉ℑ∈∉√⊕ ⊂ ∉ ⊂ ⊃ ⊗   ∏ ℘  ∏  ⊕ ⋅⊃  ∪∩ ℑ  2 
⊂ ⊃ ⊄⊕⊗ ⊃  ∉ ⊗ ⊕ ≈♠ � °∪∧ ← ⊕   � ���� � ���ϒ ��� � ��� � 

��� � 

≈�  ♦⊕   ℑ∈⊗ ∝ �♠ ⊃ ∈∩♠� ′⊃   ⊃ ∈∩ ⊕  ″ �⊕ ℑ ⊂�♥∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ∉ ∅ 

∈ℑ∈∉℘  ∧  ℑ ⊂ ⊂ ⊃ ∈⊕⊃  ∉∈ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ℜ∧ ↑⊇   ℜ ℑ∏ ⊕  ∠ ⊕ ℘   ∉ ℘ ∉∠∧ 

≈♠  � ϒ∠∠ ⊂ °∪∧← ⊕   ����� ������ ���� � ��� � 

≈�  ↔ ∏ ℜ ∉ ″ � ∝⊂   ℑ ∅ ⊃ ∈⊕ ∠ ℑ   ⊃ ℘ ⊂⊕  ≈♠ � ♠ °∪∧ ≥∉℘ ♠ ℑ∠ ℑ∈ � 

���� ��� ���� � ��� � 

≈��  ′⊃   ⊃ ∈∩ ⊕  ″ � ♦⊕   ℑ∈⊗ ∝ � ♣⊂⊕ ⊃  ⊕  ♦ �⊕ ℑ ⊂� → ℑ∈∉℘  ∧ 2 
 ℑ ⊂ ⊂ ⊃ ∈⊕ ⊆ℑ  ⊕  ⊃ ℑ ⊂ ) ℑ ∅ ⊃    ⊕ ∠ ∉ ≈♠ � ♠ ♥↑ ♥≥ � � × ℑ∈ 

♠ ℑ∠ ℑ∈ ♥∈ ↑⊕  ����� ����≥∏ ∠∠ ⊂� � ��� � �� � 

≈��  ∂ ♣ ≥℘ ⊃ ⊕ ∈ ⊃ ∅ ⊃ ℘← ⊃ ⊆⊃  ⊕ ⊗≤∉⊆∠ ℑ∈∧ �∞∈∩ ⊂ℑ∈⊗� ♦ℑ∈⊗ ℜ∉∉⊄∉ ∅ 

∞≥≤ ϒ←ϒ′ � ∞⊂⊕ ℘   ∉∈ ≥∠ ⊕ ℘   ∉ ℘ ∉∠∧ ����� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

# � � � # × ℑ∈�→ ∉∈∅ ⊕   ∉∏  ↑⊕  �≥∉℘�≤∪ ⊃ ∈ℑ         ⁄⊕ ℘�����


