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

Ελεχτροµ αγνετιχ χοντινυουσ χαστινγ βψ 
ιµ ποσ ινγ µ υλτι2ελεχτροµ αγνετιχ φιελδ 

≠ 

≡ ♦ ϒ→♣ ≡∪ ⊃ 2∅ ⊕∈∩�张志峰� �← ♥ ×⊃ ∈∩ 2⊇ ∏ �李廷举� � 

• ∞→′⊃ ∈�温  斌� � ≠ ϒ ↓ ≥∪ℑ∈�姚  山� �♠ ♥→♠∏∈2∨⊕ �金俊泽� 

�″ ⊕  ⊕ ℑ  ℘ ∪ ≤⊕∈ ⊕ ∉∅ ƒ∉∏∈⊗  ∧ ∞∈∩ ⊃ ∈⊕ ⊕  ⊃ ∈∩� 

⁄ℑ ⊂ ⊃ ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ �⁄ℑ ⊂ ⊃ ℑ∈ ������ �° �″ �≤∪ ⊃ ∈ℑ� 

[ Αβσ τραχτ] ♥∈ ∉ ⊗ ⊕  ∉ ∉ℜ  ℑ ⊃ ∈ ℘ ℑ  ⊆⊕  ℑ ⊂∉ ∅ ∪ ⊃ ∩∪∇∏ ℑ ⊂ ⊃  ∧ �ℑ∈⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ⋅ℑ ℘ ℑ   ⊃ ⊕ ⊗∉∏ ℜ∧  ⊃ ⊆∏ ⊂  ℑ∈⊕ ∉∏ ⊃ ⊆∠ ∉ ⊃  ⊃ ∉∈ ∉ ∅ 

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

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

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

[ Κεψ ωορδσ] ℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩� ⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗�∪ ⊕  ⊕ ⊗ ⊃  ∧ ⊕ ∅ ∅ ⊕ ℘  �∇∏ ℑ ⊂ ⊃  ∧ ∉ ∅℘ ℑ  ⊆⊕  ℑ ⊂ 

[ ΧΛΧ νυµ βερ] × ♣�� � �               [ ∆οχυµεντ χοδε] Α 

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

≥∏  ∅ ℑ ℘ ⊕∇∏ ℑ ⊂ ⊃  ∧ ∉∅℘ ℑ  ⊆⊕  ℑ ⊂ ℘ ℑ∈ ℜ ⊕⊃ ⊆∠  ∉√⊕⊗ℜ∧ 

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

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

⊗ ∉∈⊕ ⊃ ∈  ∪⊕ ∅ ⊃ ⊕ ⊂⊗ ≈� ∗ � � ♦∉⋅⊕√⊕ �  ∪⊕  ⊕ ℑ  ⊕  ∉⊆⊕ 

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

∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩ ⋅⊃  ∪ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ � ↑2 
∞↑ ≥� ℘ ℑ∈  ⊕ ∅ ⊃ ∈⊕ ∩  ℑ ⊃ ∈ℑ∈⊗ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ⊕ ∩  ⊕ ∩ ℑ  ⊃ ∉∈ ⊃ ∈ 

℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ 
≈� ∗ �� �ℜ∏ ⊃ ⊃ ∈∉ ⊕⊗ 

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

∅∉ ℘ ⊕∩⊕∈⊕  ℑ  ⊕⊗ ℜ∧ ∞↑ ≥ � ⋅∪ ⊃ ℘ ∪ ⋅∉∏ ⊂⊗ ⊗ ⊕ ℘  ⊕ ℑ  ⊕ ∪⊕ 

∅ ⊂∏¬℘ ∪ℑ∈∈⊕ ⊂ℜ ⊕  ⋅⊕ ⊕∈ ∪⊕ ⊆⊕ ⊂ ℑ∈⊗ ∪⊕ ⊆∉ ⊂⊗ℑ∈⊗℘ ℑ∏  ⊕ 

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

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

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

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

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

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

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

∉∈ ∇∏ ℑ ⊂ ⊃  ∧ ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ℘ ℑ  ⊆⊕  ℑ ⊂ ⋅ℑ ⊕¬ℑ⊆⊃ ∈⊕⊗ 

⊗∏  ⊃ ∈∩℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩� 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

×∪⊕ ⊄⊕  ℘ ∪ ∉ ∅ ⊕¬∠⊕  ⊃⊆⊕∈ ℑ ⊂ ℑ∠∠ℑ  ℑ  ∏ ⊃  ∪∉⋅∈ 

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

Φ ιγ .1  ≥⊄⊕  ℘ ∪∉∅⊕¬∠ ⊕  ⊃ ⊆⊕∈ ℑ ⊂ℑ∠∠ ℑ  ℑ  ∏  

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

≠ [ Φουνδατιον ιτεµ ] ° ∉ ⊇ ⊕ ℘ ���������� ℑ ∈⊗⊄⊕ ∧ ∠  ∉ ⊇ ⊕ ℘ ����������  ∏ ∠∠∉  ⊕ ⊗ℜ∧  ∪ ⊕ → ℑ  ⊃ ∉∈ℑ ⊂ → ℑ  ∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ≤∪ ⊃ ∈ℑℑ∈⊗ ∪ ⊕ → ℑ 2 

 ⊃ ∉∈ℑ ⊂ ↔ ⊕ ∧ ° ∉ ⊇ ⊕ ℘  ) ƒ∏ ∈⊗ ℑ⊆⊕ ∈ ℑ ⊂ ″ ⊕  ⊕ ℑ  ℘ ∪ ∉∈ → ⊕⋅ ≥∏ ∠ ⊕  2≥ ⊕ ⊕ ⊂ �♣�����������  ∏ ∠∠ ∉  ⊕ ⊗ℜ∧ ×∪⊕ ↑⊃ ∈⊃    ∧ ∉∅ ≥℘ ⊃ ⊕ ∈℘ ⊕ℑ∈⊗ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ 

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



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

��⊄• ℑ∈⊗ ⊆ℑ¬ ⊃⊆∏⊆ ∅  ⊕ ∇∏ ⊕∈℘ ∧ ∉∅��⊄♦∨� ∪⊕⊂∉⋅⊕ � 

⋅∪ ⊃ ℘ ∪⊃ ℘ ∉∈∈⊕ ℘  ⊕⊗ ∉ℑ ⊆ℑ ⊃ ∈∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊕ ⊂⊕ ℘   ⊃ ℘∩⊕∈⊕  2 
ℑ  ∉⋅⊃  ∪∅  ⊕ ∇∏ ⊕∈℘ ∧ ∉∅�� ♦∨� ⊕  √⊕ ℑ ℑ  ⊃   ⊕ �⁄∏  2 
⊃ ∈∩℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩� ≥∈2� �� � °ℜ ℑ ℑ  ⊃⊆∏ ⊂ℑ  ⊃ ∉∈ 

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

⊕∈  ∧ ∈∉∨∨⊂⊕�ℑ∈⊗ ℑ∠ ⊃ ⊗ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗≥∈2� � � � °ℜ ∪⊕ ⊕  

⋅⊃  ∪ ⊃ ∨⊕∉∅ � ⊆⊆ ≅ � ⊆⊆ ≅ ��� ⊆⊆ � ⋅∪ ⊃ ℘ ∪⊃  ⊆ℑ⊗ ⊕ 

⋅⊃  ∪ℑ℘ ∉∉ ⊂ ⊃ ∈∩ ℑ  ⊕ ∉∅ � ≅ �� � ε �� ⋅ℑ ∅ ⊕⊗⊃ ∈ ∉  ∪⊕ 

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

⊂⊕√⊕ ⊂ ⋅ℑ ⊄⊕∠ ℑ ∠∉ ⊃  ⊃ ∉∈ ∉∅ �� ⊆⊆ ∅  ∉⊆  ∪⊕ ∉∠ ∉∅ 

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

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

ℑ ∅∉ ⊂ ⊂∉⋅� 

°∉∏  ⊃ ∈∩ ⊕⊆∠⊕  ℑ  ∏  ⊕� ��� ε 
′⊃ ⊂ ⊂⊕  ⊃ ∨⊕� �� ⊆⊆ ≅ �� ⊆⊆ 
≤ℑ   ⊃ ∈∩ ∠ ⊕ ⊕⊗� � ⊆⊆� 

↑ ∉ ⊂⊗∉ ℘ ⊃ ⊂ ⊂ℑ  ⊃ ∉∈ � ? � ⊆⊆ �   ∉⊄⊕ � ��� ♦∨ 

↑ ∉ ⊂⊗⊂∏ℜ  ⊃ ℘ ℑ∈ � ≥⊃ ⊂ ⊃ ℘ ∉∈ ∉ ⊃ ⊂ 

≤∉∉ ⊂ ⊃ ∈∩ ∠ ⊕ ⊕⊗� �� ← �∪ 

∞⊂⊕ ℘   ⊃ ℘∠∉⋅⊕ � � ⊄• ��� ⊄♦∨ �♦ƒ≤� 

� � � ⊄• ��� ♦∨ � ↑ ƒ≤� 

3  Ρ ΕΣΥΛΤΣ 

3 .1  ∆ιστριβυτιον οφ µ υλτι2ελεχτροµ αγνετιχ φιελδ ιν 
µ ολδ 

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

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

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

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

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

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

Β Ξ ⊃ ⊂ℑ  ∩ ⊕  ∪ℑ∈ Β Ζ �♥ℑ ⊂ ∉℘ ℑ∈ ℜ ⊕∅∉∏∈⊗ ∪ℑ  ⊃ ∈  ∪⊕ 

√⊃ ℘ ⊃ ∈⊃  ∧ ∉∅ ∪⊕ ⊆⊕∈⊃  ℘ ∏  Β Ζ ⊃ ∏∈⊃ ∅∉⊆ � ⋅∪ ⊃ ℘ ∪⊃ ℑℜ ⊂⊕ 

 ∉ ⊄⊕ ⊕∠ ∪⊕ ⊆⊕∈⊃  ℘ ∏   ℑℜ ⊂⊕�ℑ∈⊗ ∪⊕ ⊆ℑ¬ ⊃ ⊆∏⊆ √ℑ ⊂∏ ⊕ 

∉∅ Β Ξ ⊃ ℑ ∠∉ ⊃  ⊃ ∉∈ ∉∅�� ⊆⊆ ∅  ∉⊆ ∪⊕ ∉∠∉∅ ∪⊕ ⊆∉ ⊂⊗ 

Φ ιγ .2  ⁄⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 

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

3 .2  Εφφεχτ οφ µ υλτι2ελεχτροµ αγνετιχ φιελδ ον θυαλιτψ 
οφ χασ τ µεταλ 

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

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

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

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

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

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

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

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

℘ ℑ  ⊕ ⋅⊃  ∪∠∉⋅⊕ ∉∅��⊄• ℑ∈⊗∅  ⊕ ∇∏ ⊕∈℘ ∧ ∉∅��⊄♦∨ � 

ƒ⊃ ∩��  ∪∉⋅ ∪⊕ ⊆ℑ ℘  ∉ ℘ ∉∠ ⊃ ℘   ∏ ℘  ∏  ⊕  ∉∅  ∪⊕ 

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

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

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

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

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

Φ ιγ .3  ↑ℑ ℘  ∉ 2 ∏  ∅ ℑ℘ ⊕ℑ∠∠ ⊕ ℑ  ℑ∈℘ ⊕∉∅℘ ℑ  ℜ ⊃ ⊂ ⊂⊕  

⋅⊃  ∪ ⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 
�ℑ � ) Β Ζ � � × � Β Ξ � � × � 

�ℜ � ) Β Ζ � � � ��� × � Β Ξ � � � ��� × 

Φ ιγ .4  ∞∅ ∅ ⊕ ℘ ∉∅ ⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 

∉∈  ∏  ∅ℑ ℘ ⊕ ∉∏∩∪∈⊕   

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



Φ ιγ .5  ↑ℑ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅℘ ℑ  ⊆⊕  ℑ ⊂ 

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

⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 
�ℑ � ) Β Ξ � � × � Β Ζ � � × ��ℜ � ) Β Ξ � � � ��� × � Β Ζ � � � ��� × � 

�℘ � ) Β Ξ � � � ��� × � Β Ζ � � � ��� × 

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

∪ ⊃ ∩∪⊕  ∪⊕ ℑ  ⊕∉∅⊕∇∏ ⊃ ℑ¬⊕⊗∩  ℑ ⊃ ∈� • ∪⊕∈ ∪⊕ ⊆ℑ∩∈⊕  2 
⊃ ℘∅ ⊂∏¬ ⊗ ⊕∈ ⊃  ∧ Β Ξ ⋅ℑ ⊃ ∈℘  ⊕ ℑ  ⊕⊗∏∠ ∉ � ���� × � ∪⊕ 

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

⊆ℑ⊗ ⊕∉∅⊕ ∇∏ ⊃ ℑ¬⊕⊗∩  ℑ ⊃ ∈ � 

3 .3  Εφφεχτ οφ αδδινγ ραπιδλψ σολιδιφιεδ σηεετ ον 

σολ ιδιφιχατιον σ τρυχτυρε 

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

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

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

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

⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗∉∅� � ��� × ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��℘ � �ℜ∏  

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

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

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

Φ ιγ .6  ↑ℑ ℘  ∉   ∏ ℘  ∏  ⊕ ∉∅ ≥∈2� � � � °ℜ℘ ℑ  ⊆⊕  ℑ ⊂ 

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

�ℑ � ) Β Ξ � � × � Β Ζ � � × � �ℜ � ) Β Ξ � � � ��� × �Β Ζ � � � ��� × 

4  ΑΝΑΛΨΣΕΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

⁄∏  ⊃ ∈∩℘ ∉∈√⊕∈ ⊃ ∉∈ℑ ⊂ ℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩� ∏  ∅ ℑ ℘ ⊕ 

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

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

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

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

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

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

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

∅ ⊂∏¬℘ ∪ℑ∈∈⊕ ⊂ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ⊆⊕ ⊂ ℑ∈⊗ ∪⊕ ⊆∉ ⊂⊗� • ∪⊕∈ 

⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ ⋅ℑ ⊃ ⊆∠∉ ⊕⊗�⊕ ⊂⊕ ℘   ∉⊆ℑ∩ 2 
∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩∅∉ ℘ ⊕ Φ � ϑ Ζ ≅ Β Ξ �∩ ⊕∈⊕  ℑ  ⊕⊗ℜ∧ ⊆ℑ ⊃ ∈ 

∅  ⊕∇∏ ⊕∈℘ ∧ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗� ⋅∉∏ ⊂⊗ ⊗  ⊃ √⊕ ⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂ 

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

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

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

∠  ⊕   ∏  ⊕ Φ� ϑ Ξ ≅ Β Ζ �∠⊕  ∠⊕∈⊗ ⊃ ℘ ∏ ⊂ℑ  ∉℘ ℑ   ⊃ ∈∩⊗ ⊃  ⊕ ℘ 2 
 ⊃ ∉∈ �⋅∪ ⊃ ℘ ∪ ⋅ℑ ∩ ⊕∈⊕  ℑ  ⊕⊗ℜ ∧ ∪ ⊃ ∩∪∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊆ℑ ∩∈⊕  2 
⊃ ℘∅ ⊃ ⊕ ⊂⊗�∠∏  ∪⊕⊗ ∪⊕ ⊆⊕ ⊂ ℑ⋅ℑ∧∅  ∉⊆ ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ℑ∈⊗ 

# � � � # ∂ ∉ ⊂1��  λ 1�    ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ℜ∧ ⊃ ⊆∠∉ ⊃ ∈∩ ⊆∏ ⊂  ⊃ 2⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗



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

↑ ⊕ ℑ∈⋅∪ ⊃ ⊂⊕� ∪⊕ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∠  ⊕   ∏  ⊕ Φ � ϑ Ξ ≅ 
Β Ζ ℑ ⊂ ∉℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ∪⊕ ∏  ℜ∏ ⊂⊕∈℘ ⊕∉∅ ∪⊕ ⊆⊕∈⊃  ℘ ∏ ⊗ ∏ ⊕ 

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

⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ℑ∈⊗⊕ ⊂ ⊃ ⊆⊃ ∈ℑ  ⊕⊗⊗ ⊕ ∅ ⊕ ℘  ∉∅℘ ℑ  ⊆⊕  ℑ ⊂� 

♥∈ ℑ⊗ ⊗ ⊃  ⊃ ∉∈ �⊕ ∅ ∅ ⊕ ℘  ∉∅∪⊕  ⊕⊗ ⊃  ∧ ∉∅ ⊆⊕ ⊂ ∉∈  ∉ ⊂ ⊃ ⊗ ⊃ 2 
∅ ⊃ ℘ ℑ  ⊃ ∉∈    ∏ ℘  ∏  ⊕∉∅℘ ℑ  ⊆⊕  ℑ ⊂ ⋅⊕  ⊕  ∏⊗ ⊃ ⊕⊗ ≈�� ��� �♥∈ 

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

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

℘  ∧  ℑ ⊂  ⋅⊕  ⊕ ∉ℜ  ℑ ⊃ ∈⊕⊗� ↑ ∉ ⊕ ∉√⊕ � ∪⊕ ∞ ↑ ≥ ⊆ℑ⊄⊕  

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

5  ΧΟΝΧΛΥΣΙΟΝΣ 

�� ×∪⊕ ∏  ∅ℑ ℘ ⊕∇∏ ℑ ⊂ ⊃  ∧ ∉∅℘ ℑ  ⊆⊕  ℑ ⊂⊃ ⊃⊆∠  ∉√⊕⊗ 

ℑ∈⊗ ∪⊕ ℑ  ⊕ ∉∅ ⊕ ∇∏ ⊃ ℑ¬⊕⊗℘  ∧  ℑ ⊂ ⊃ ∈  ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

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

�� ↑ ∏ ℘ ∪∅ ⊃ ∈⊕ ⊕ ∇∏ ⊃ ℑ¬⊕⊗℘  ∧  ℑ ⊂℘ ℑ∈ ℜ ⊕∉ℜ  ℑ ⊃ ∈⊕⊗ 

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

℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩�

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ϒ ℑ ⊃≥ � ↑ ℑ  ⊕  ⊃ ℑ ⊂ ∠  ∉℘ ⊕   ⊕  ⊆ℑ⊄ ⊃ ∈∩ ∏  ⊕∉ ∅ ⊆ℑ∩∈⊕  ⊃ ℘∠  ⊕  2 
 ∏  ⊕ ≈ ϒ  � ×∪⊕ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ≥∠ ⊕ ⊕ ℘ ∪⊕  ∉ ∅ ��� 

 ∪ � ���  ∪ 

→ ♥≥♦♥≠ ϒ ↑ ϒ ≤∉⊆⊆⊕⊆∉ ℑ  ⊃ ∉∈ ≈ ≤ � ×∪ ⊕♥ ∉∈ ℑ∈⊗ ≥ ⊕ ⊕ ⊂ 

♥∈  ⊃  ∏  ⊕∉ ∅♠ ℑ∠ ℑ∈ ����� ��� � �� � 

≈�  ×ℑ⊄⊕ ∏ ℘ ∪ ∞ ℑ∈⊗ ′ ⊃ ⊆ℑ ℘ ∉⊆ℜ ♠ ↔�×∪ ⊕∅ ∉⊆ℑ  ⊃ ∉∈ ∉ ∅∉ ℘ ⊃ ⊂2 
⊂ℑ  ⊃ ∉∈ ⊆ℑ  ⊄⊃ ∈  ∪⊕℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩∉ ∅  ⊕ ⊕ ⊂  ⊂ℑℜ ≈♠ � 

↑⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ × ℑ∈ ℑ ℘  ⊃ ∉∈ ′ � ���� � ��′��� � ��� � 

��� � 

≈�  ← ♥ ×⊃ ∈∩ 2⊇ ∏�→ ℑ∩ ℑ∧ℑ≥ �≥ℑ   ℑ ↔�⊕ ℑ ⊂�≥ ∏ ⊗∧ ∉∅ ⊆⊕ ∈⊃  ℘ ∏  

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

⊃ ∈ ℑ ∪ ⊃ ∩∪ ∅  ⊕ ∇∏ ⊕ ∈℘ ∧ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ ≈♠ � ↑ ⊕  ℑ ⊂ ⊂ × ℑ∈� 

���� ���′ ���� � ��� � 

≈�  ← ♥ ×⊃ ∈∩ 2⊇ ∏�≥ℑ   ℑ ↔ℑ∈⊗ ϒ ℑ ⊃≥ �≥∏  ∅ ℑ ℘ ⊕∇∏ ℑ ⊂ ⊃  ∧⊃ ⊆∠  ∉√⊕ 2 
⊆⊕ ∈∉ ∅℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ℘ ℑ  ⊆⊕  ℑ ⊂ ℜ∧⊃ ⊆∠ ∉ ⊃ ∈∩⊃ ∈ ⊕ ⊆⊃   ⊕ ∈ 

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

⋅⊃  ∪ ⊆∉ ⊂⊗∉ ℘ ⊃ ⊂ ⊂ℑ  ⊃ ∉∈ ≈♠  �♥≥♥♠♥∈ ⊕  ∈ℑ  ⊃ ∉∈ℑ ⊂����� ��� � 

��� � 

≈�  ← ♥ ×⊃ ∈∩ 2⊇ ∏� ≥ℑ   ℑ ↔ℑ∈⊗ ϒ ℑ ⊃≥ � ∞∅ ∅ ⊕ ℘ ∉ ∅⊃ ∈ ⊕ ⊆⊃   ⊕ ∈ 

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

℘ ℑ   ⊃ ∈∩≈♠ � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ≥⊃ ∈⊃ ℘ ℑ� �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� � 

�� ���� � 

≈�  ≡ ♦ ϒ→♣ ≡∪ ⊃ 2∅ ⊕ ∈∩� • ∞→′⊃ ∈ �← ♥ ×⊃ ∈∩ 2⊇ ∏�⊕ ℑ ⊂�ƒ∏ ∈⊗ ℑ 2 
⊆⊕ ∈ ℑ ⊂  ∏ ⊗ ∧ ∉ ∅ ∪ ⊃ ∩∪∅  ⊕ ∇∏ ⊕ ∈℘ ∧ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗⊃ ⊆2 
∠∉ ⊕ ⊗ ∉∈ ∉∏   ⊃ ⊗ ⊕ ∉ ∅  ∉ ∅ ℘ ∉∈ ℑ ℘  ⊃ ∈∩ ⊆∉ ⊂⊗ ∉ ∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  

℘ ℑ   ⊃ ∈∩≈♠ � ƒ∉∏∈⊗  ∧ � �⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � ���� � � � ��� � 

��� � 

≈�  ≤ ϒ ↓ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� ″ ∞→ ≡∪∉∈∩ 2⊆⊃ ∈∩�≡ ♦ ϒ→♣ ← ⊃ 2∠ ⊃ ∈∩�⊕  

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

≥℘ ⊃ ⊕ ∈℘ ⊕����� ��� ����� � ���� � 

≈�  ≤ ϒ ↓ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩�♠ ♥→♠ ∏∈2∨⊕�← ♥→ ⁄∉∈∩�⊕ ℑ ⊂� ×∪⊕ ⊆∉2 
⊗ ∧∈ℑ⊆⊃ ℘℘  ⊃  ⊕  ⊃ ∉∈ ∉∅  ⊕ ∠ ℑ  ℑ  ⊕ ⊗ ⊕ ∏  ⊕ ℘  ⊃ ℘∠∪ ⊕ ∈∉⊆⊕ ∈ℑ ≈♠ � 

♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ↑ℑ  ⊕  ⊃ ℑ ⊂≥℘ ⊃ ⊕ ∈℘ ⊕����� ��� ����� � ���� � 

≈�  ♠ ♥→♠ ∏∈2∨⊕� ≤ ϒ ↓ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� ≡ ♦∞→♣ ÷⊃ ℑ∈2 ∪∏�⊕ ℑ ⊂� 

ƒ∉⊆ℑ  ⊃ ∉∈ ∉ ∅  ⊕ ∠ ℑ  ℑ  ⊕ ⊗ ⊕ ∏  ⊕ ℘  ⊃ ℘∠∪⊕ ∈∉⊆⊕ ∈∉∈ ℜ∧ ⊕ ⊂⊕ ℘   ∉2 
⊆ℑ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩≈♠  � ϒ℘  ℑ ↑ ⊕  ℑ ⊂ ⊂ ≥⊃ ∈⊃ ℘ ℑ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � � 

�������� ���� � ��� � 

≈��  ≡ ♦ ϒ→♣ ↔ ∏ ⊃�← ♥∝ ♣∏ ∉ 2⊇ ∏∈ � ÷ ∝ ♠ ∏∈ �⊕ ℑ ⊂�≥⊕⊆⊃ 2 ∉ ⊂ ⊃ ⊗ 
ϒ⊂ 2� � ≥⊃ℑ ⊂ ⊂∉∧ ∠  ⊕ ∠ ℑ  ⊕ ⊗ℜ∧ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘  ⊃   ⊃ ∈∩ 2℘ ∉∈2 
 ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩  ⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ℑ∈⊗ ⊃    ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊆⊃ 2 
℘  ∉   ∏ ℘  ∏  ⊕ ≈♠ � ×∪⊕ ≤∪ ⊃ ∈⊕  ⊕ ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ → ∉∈∅ ⊕   ∉∏  

↑⊕  ℑ ⊂��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � �� � 

≈��  ← ♥∝ ÷⊃ ℑ∈∩ 2∅ ℑ� ′♥ϒ→ ÷⊃ ∏ 2∅ ℑ∈∩� ← ♥ ♦∏ ⊃�⊕ ℑ ⊂� ≥  ∏ ℘ 2 
 ∏  ℑ ⊂ ∪ ⊕  ⊕ ⊗ ⊃  ∧ ⊕ ∅ ∅ ⊕ ℘ ∉ ∅ ⊕ ∅ ⊃ ∈⊕⊆⊕ ∈⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈℘ ∧ ∅ ∉ ϒ⊂ 2×⊃ ′ 
⊆ℑ   ⊕ ℑ ⊂ ⊂∉∧ ≈♠  � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂ ≥⊃ ∈⊃ ℘ ℑ��������� ���� � 

��� � 

≈��  ′♥ϒ→ ÷⊃ ∏ 2∅ ℑ∈∩� ← ♥∝ ÷⊃ ℑ∈∩ 2∅ ℑ� ↑ ϒ ♠ ⊃ ℑ 2⊇ ⊃� ⊕ ℑ ⊂� 

♦⊕  ⊕ ⊗ ⊃  ∧ ⊕ ∅ ∅ ⊕ ℘ ∉ ∅ ⊆∉⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕ ∈℘ ∧ ∅ ∉ϒ⊂ 2≥⊆ℑ  2 
 ⊕ ℑ ⊂ ⊂∉∧ ≈♠ � ϒ℘  ℑ ↑⊕  ℑ ⊂ ⊂ ≥⊃ ∈⊃ ℘ ℑ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕� � ���� 

���� ���� � ��� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


