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

Τεχηνολογιχαλινϖεστιγατιον οφ ελεχτροµ αγνετιχ χαστινγ φορ δουβλε2ινγοτ 
≠ 

♦ ϒ ↓ ♦ℑ ⊃ �郝  海� �≡ ♦ ϒ→♣ ÷⊃ ∈∩ 2∩∏ ∉�张兴国� � ♦ ↓ ∝ ÷⊃ ℑ∉2∩∏ ℑ∈∩�侯晓光� � 

≤ ϒ ↓ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩�曹志强� �♠ ♥→♠∏∈2∨⊕ �金俊泽� 

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

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

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

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

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

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

[ Κεψ ωορδσ] ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ℑ   ⊃ ∈∩�⊗ ∉∏ ℜ ⊂⊕ 2⊃ ∈∩ ∉  �∅ ∉⊆⊃ ∈∩⊕ ¬∠ ⊕  ⊃ ⊆⊕ ∈ 

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

1  ΙΝΤΡ Ο∆ΥΧΤΙΟΝ 

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

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

≤∉ ∠∉ ℑ  ⊃ ∉∈ ℑ∈⊗ ∂⊂⋅ ≤∉ ∠∉ ℑ  ⊃ ∉∈ ⊃ ∈ ���� ≈� �×∪⊕ 

∠  ⊃ ∈℘ ⊃ ∠ ⊂⊕ ∉∅ ∞ ↑ ≤ ⋅ℑ ∅ ⊃    ⊂∧ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ℜ∧ ♣⊕   ⊕ ⊂⊕ √ 

ℑ∈⊗∪ ⊃ ℘ ∉ 2⋅∉ ⊄⊕  ⊃ ∈ ���� ≈� � ϒ∈⊗ ∪⊕∈ � ∪⊕∧ ℘ ℑ   

 ∪⊕ ∅ ⊃   ∞↑ ≤ ⊃ ∈∩∉⊃ ∈ ⊂ℑℜ ∉ ℑ  ∉ ∧ ⊃ ∈ ���� � ×∪⊕  ⊕ 2 
ℑ ∅  ⊕ � ∪⊕⊃ ∈⊗ ∏    ∧2 ℘ ℑ ⊂⊕ ⊃ ∈∩ ∉  ⋅⊃  ∪ ⊗ ⊃ ℑ⊆⊕  ⊕ ∅  ∉⊆ 

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

 ∪ ⊃ ⊆⊕  ∪∉⊗ ⋅ℑ  ∠  ⊕ ℑ⊗ ∉ ∪⊕∅∉⊆⊕ ≤∨⊕ ℘ ∪∉ ⊂∉√ℑ⊄ ⊃ ℑ 

ℑ∈⊗∉ ∪⊕ ∞ℑ   ⊕  ∈ ∞∏  ∉∠ ⊕ ℑ∈ ℘ ∉∏∈  ⊃ ⊕ � ×∪⊕ ∠  ⊃ ∈℘ ⊃ ∠ℑ ⊂ 

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

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

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

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

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

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

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

 ∪⊕∞↑ ≤ ⊃ ∈∩∉ℜ ⊕ ℘ ∉⊆⊕ ⊆∏ ℘ ∪ ℜ ⊕   ⊕ � ≥⊃ ∈℘ ⊕ ����. � 
∉℘ ℘ ⊃ ⊗ ⊕∈∪ℑ ⊗ ⊕ √⊕ ⊂∉∠ ⊕⊗ ∪⊕ ⊕ ℘ ∪∈∉ ⊂∉∩∧⊃ ∈ ℑℜ ⊃ ∩⊗ ⊕ ∩  ⊕ ⊕� 

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

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

⊆⊕  ∪∉⊗ ⊂∧⊃ ∈∩∉∈ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈⊗ ⊃  ⊕ ℘  ⊃ ∉∈  ∏ ℘ ∪ℑ ♣∞ ← ⊕√⊃ 2 
 ℑ  ⊃ ∉∈ ∞↑ ≤ ℑ∈⊗ ♦∉ ⊃ ∨∉∈ ℑ ⊂ ∞↑ ≤ ⋅⊕  ⊕⊃ ⊆∠ ⊂⊕⊆⊕∈ ⊕⊗ 

∅∉℘ ℑ   ⊃ ∈∩⊃ ∈∩∉  ≈� � 

×∪⊕∞↑ ≤  ⊕ ℘ ∪∈∉ ⊂∉∩∧ ∉∅ ∉∏∈⊗⊃ ∈∩∉⋅ℑ ⊃ ∈√⊕   ⊃ 2 
∩ℑ  ⊕⊗ℑ ℑ⊂ ⊃⊆⊃  ⊕⊗⊕¬ ⊕∈ ⊃ ∈ ∉∏ ℘ ∉∏∈  ∧⊃ ∈ ����.  ≈� � 
⁄∏  ⊃ ∈∩� ∪ ƒ⊃ √⊕ 2≠⊕ ℑ °⊂ℑ∈ �⊆ℑ ⊂ ⊂ ∇∏ ℑ  ⊕⊃ ∈∩∉ ∉∅ ϒ⊂ 

∞↑ ≤ ⋅⊃  ∪ℑ℘  ∉  2 ⊕ ℘  ⊃ ∉∈ ∩ ℑ∏ ∩ ⊕∉∅ ��� ⊆⊆ ≅ �� ⊆⊆ 
⋅⊕  ⊕ ℘ ℑ  ℜ∧ ⁄ℑ ⊂ ⊃ ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ ℑ∈⊗ 

≥∉∏  ∪ 2⋅⊕  ϒ⊂∏⊆⊃ ∈∏⊆ ° ∉℘ ⊕   ⊃ ∈∩ °⊂ℑ∈ ≈� � ϒ∅  ⊕ � ∪ 

ƒ⊃ √⊕ 2≠⊕ ℑ  °⊂ℑ∈ � ∉⊆⊕ ⊕¬∠ ⊕  ⊃⊆⊕∈  ⋅⊕  ⊕ ℘ ℑ   ⊃ ⊕⊗ ∉∏  

∉∈ ℑ ∠ ⊃ ⊂∉ 2 ℘ ℑ ⊂⊕℘ ℑ   ⊕ ℑ ⁄ℑ ⊂ ⊃ ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪2 
∈∉ ⊂∉∩∧ �ϒ∈⊗⊃ ∈ ∪ ⊃ ⊂ℑℜ∉ ℑ  ∉ ∧ � ⊕ ℘  ℑ∈∩∏ ⊂ℑ ℑ∈⊗ ∉∏∈⊗ 

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

ℑ ∠∏  ⊕ ϒ⊂� ���� � ���� � ���� ℑ∈⊗ ���� �⊕  ℘ ⋅⊕  ⊕ 

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

 ∉∏∈⊗⊃ ∈∩∉ ⋅ℑ ��� ⊆⊆ � 

×∪⊕⊃ ∈⊗∏    ⊃ ℑ ⊂ ⊃ ∨ℑ  ⊃ ∉∈ ∉∅∞↑ ≤  ⊕ ℘ ∪∈∉ ⊂∉∩∧ ⊗ ⊕∠⊕∈⊗  

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

⊆∏ ⊂  ⊃ 2⊃ ∈∩∉ ⊕ ℘ ∪∈∉ ⊂∉∩∧ ∪ℑ  ℜ ⊕ ⊕∈ ∏  ⊕⊗ ⊃ ∈ ℜ∏  ⊃ ∈⊕   

⊆ℑ∈∏ ∅ ℑ℘  ∏  ⊕⊃ ∈ ≥⋅⊃   ℑ∈⊗ ϒ ⊆⊕  ⊃ ℘ ℑ� ♦∉⋅⊕ √⊕ �  ∪⊕ 

∞↑ ≤  ⊕ ℘ ∪∈∉ ⊂∉∩∧ � ⊕  ∠ ⊕ ℘ ⊃ ℑ ⊂ ⊂∧  ∪⊕ ⊆∏ ⊂  ⊃ 2⊃ ∈∩∉∉∈⊕ ⊃  

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

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

×∪ ⊃ ∠ ℑ∠ ⊕ ⊗ ⊕  ℘  ⊃ ℜ ⊕ ℑ∈ ⊃ ∈√⊕   ⊃ ∩ ℑ  ⊃ ∉∈ ℑℜ∉∏  ∪⊕ ∞↑ ≤ 

⊗ ∉∏ℜ ⊂⊕ 2⊃ ∈∩ ∉ � 

2  ΕΞΠΕΡΙΜΕΝΤΑΛ 

2 .1  Εξπεριµενταλ εθυιπ µεντ 

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

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

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

ℜ ∉  ∉⊆ ℜ ⊂∉℘ ⊄⊃  ∪⊕ ⊆ℑ ⊃ ∈ ∠ ℑ  ∉∅ ∪ ⊃ ⊕ ∇∏ ⊃ ∠⊆⊕∈ � ×∪⊕ 

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

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

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

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

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

∂ ∉ ⊂���  λ ��         Τρανσ. Νονφερρουσ Μετ . Σοχ . Χηινα         ↓℘  ����� 

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

∏  ℑ ⊂ ≥℘ ⊃ ⊕ ∈℘ ⊕ ƒ∉∏ ∈⊗ ℑ  ⊃ ∉∈ ∉∅ ← ⊃ ℑ ∉∈⊃ ∈∩ ° ∉√⊃ ∈℘ ⊕�∠  ∉ ⊇ ⊕ ℘ �♣�����������  ∏∠∠ ∉  ⊕ ⊗ℜ ∧ → ℑ  ∏  ℑ ⊂ ↑ ℑ ∧∉″ ⊕  ⊕ ℑ  ℘ ∪ ° ∉ ⊇ ⊕ ℘ ∉∅ ≤∪ ⊃ ∈ℑ 

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



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

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

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

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

⋅∪∉ ⊕⊗ ⊃ ℑ⊆⊕  ⊕ ⊃ ��� ⊆⊆ ℑ∈⊗∪⊕ ⊃ ∩∪ ⊃ ��� ⊆⊆ �♥∈ 

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

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

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

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

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

 ∪⊕⊃ ∈⊗∏ ℘  ∉� ×∪⊕ ⋅⊃  ∪⊗  ℑ⋅ℑ ⊂ ∧  ⊕⊆ ∉∅ ∅ ⊕  ℑ∈ ℑ ⊂  ⊕  2 
ℑℜ ⊂⊕℘ ℑ   ⊃ ∈∩ ∠⊕ ⊕⊗∉∅� ∗ � ⊆⊆�⋅∪ ⊃ ℘ ∪℘ ℑ∈ ℜ ⊕ℑ⊗ ⊇ ∏   2 
⊕⊗ℜ∧  ∪⊕≥× ⁄���� ℘ ∉∈  ∉ ⊂ ⊆ℑ℘ ∪ ⊃ ∈⊕� 

Φ ιγ .1  ≥℘ ∪⊕⊆ℑ  ⊃ ℘⊗ ⊃ ℑ∩  ℑ⊆ ∉∅⊗ ∉∏ℜ ⊂⊕ 2⊃ ∈∩∉ 

∞↑ ≤ ⊕ ∇∏ ⊃ ∠⊆⊕∈ 

2 .2  Μεασυρεµεντ οφ µ αγνετιχ φιελδ 

⁄∏  ⊃ ∈∩ ∞ ↑ ≤ ∠  ∉℘ ⊕  �⊃ ⊃ ∈⊕ ℘ ⊕   ℑ  ∧  ∉ ∩ ⊕ ℑ∈ 

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

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

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

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

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

⋅⊕  ⊕ ⊆⊕ ℑ  ∏  ⊕⊗ℑ∈⊗ℑ∈ℑ ⊂∧∨⊕⊗∅ ⊃    ⊂∧ � ×∪⊕ ⊕  ∏ ⊂  ⋅⊕  ⊕ 

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

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

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

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

℘ ∉∏ ⊂⊗ℜ ⊕⊕   ⊃ ⊆ℑ  ⊕⊗� 

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

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

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

℘ ∉⊆∠∏  ⊕⊗ℜ ∧ ∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈ ≈� � 

Β = Ε/ � .�� φΝΣ ��� 

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

♦∨� � Ν� � ��� ⊃  ∪⊕℘ ⊃  ℘ ⊂⊕∈∏⊆ℜ ⊕  ∉∅ ∪⊕℘ ∉ ⊃ ⊂� Σ ⊃  

 ∪⊕⊕ ∅ ∅ ⊕ ℘  ⊃ √⊕ ℑ  ⊕ ℑ ∉∅  ∪⊕ ℘ ∉ ⊃ ⊂ ℘  ∉  ⊕ ℘  ⊃ ∉∈ �� ��� ≅ 
�� � � ⊆ � � � 

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

ℜ ∧  ∪⊕∅∉ ⊂ ⊂∉⋅⊃ ∈∩⊕ ∇∏ ℑ  ⊃ ∉∈ ≈� � 

π = Β 
� / � Λ ��� 

⋅∪⊕  ⊕ Λ ⊃  ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘∠ ⊕ ⊆⊕ ℑℜ ⊃ ⊂ ⊃  ∧ �ℑ∈⊗ Λ � ϒ⊂� 

� �Π≅ �� � � ♦�⊆ � 
×∪⊕⊂∉℘ ℑ  ⊃ ∉∈ ∉∅ ∪⊕ ⊆⊕ ℑ  ∏  ⊃ ∈∩ ∠∉ ⊃ ∈ ℑ ⊂∉∈∩ ∪⊕ 

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

ƒ⊃ ∩� � � • ∪⊕  ⊕� ∠ ∉ ⊃ ∈� ⊃  ∪⊕ ∠ ∉ ⊃ ∈∉∈  ∪⊕⊕¬ ⊕  ∈ℑ ⊂ 

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

⊃ �� ⊆⊆ � ϒ∈⊗ ∪⊕∈ �∠∉ ⊃ ∈��⊃  ∪⊕℘ ⊕∈ ⊕ ∉∅ ∪⊕⊃ ∈2 
∩ ∉ �≥∠ ℑ℘ ⊕ ℜ ⊕  ⋅⊕ ⊕∈ ℑ⊗ ⊇ ℑ ℘ ⊕∈⊆⊕ ℑ  ∏  ⊃ ∈∩∠∉ ⊃ ∈ ℑ  ⊕� � 

� �� �� �� ��� ��� ��� ��� ��� ⊆⊆ � ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ � 

×∪⊕∠∉ ⊃  ⊃ ∉∈ ∉∅ ζ � �   ℑ∈⊗ ∅∉ ∪⊕ ℜ∉  ∉⊆ ⊂⊕ √⊕ ⊂ ∉∅ 

 ∪⊕⊃ ∈⊗∏ ℘  ∉∅∉⊕√⊕  ∧  ∏∈ �ℑ∈⊗ δ ⊃  ∪⊕ ⊗ ⊕∠  ∪ ∪ℑ  

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

 ∪⊕ ⊆⊕ ⊂ � 

Φ ιγ .2  °∉ ⊃  ⊃ ∉∈∉∅ ⊆⊕ ℑ  ∏  ⊃ ∈∩∠∉ ⊃ ∈  

2 .3  Ε ΜΧ τεχηνολογψ φορ δουβλε 2ινγοτ 
ϒ∅  ⊕ ∉ℜ  ℑ ⊃ ∈⊃ ∈∩ ∪⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘ 

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

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

ℜ ⊂∉℘ ⊄ψ ∉∠ ⊕  ℑ  ⊃ ∈∩ ℘ ∉∉ ⊂ ⊃ ∈∩  ∧  ⊕⊆ ψ ∏  ∈⊃ ∈∩ ∉∈ ∠ ∉⋅⊕  

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

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

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

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Ραδιαλ διστριβυτιον οφ µ αγνετιχ φιελδ 

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

⊃ ∈⊗∏ ℘  ∉ ∉  ∪⊕ ℘ ⊕∈ ⊕ ∉∅⊃ ∈∩ ∉⊃  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � 

ƒ⊃ √⊕ ∪∉ ⊃ ∨∉∈ ℑ ⊂ ℘  ∉  2 ⊕ ℘  ⊃ ∉∈ ⋅⊃  ∪ ζ � � � � � � � � 

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

���� ϒ �ϒ ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� � � ∪⊕ℜ  ∉⊄⊕∈⊂ ⊃ ∈⊕ ⋅⊃  ∪∉∏  

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

# � � � # ∂ ∉ ⊂1��  λ 1�     ×⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ∉∅⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ℑ   ⊃ ∈∩∅∉⊗ ∉∏ ℜ ⊂⊕ 2⊃ ∈∩∉



Φ ιγ .3  ⁄ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ℑ ⊂∉∈∩ 

 ℑ⊗ ⊃ ℑ ⊂ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ 

����� ϒ � ⋅⊃  ∪∉∏  ℘  ⊕ ⊕ ∈� 

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

⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗� 

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

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

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

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

3 .2  Αξιαλ δισ τριβυτιον οφ µ αγνετιχ φιελδ 

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

∪ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈∠ ⊕ ℑ⊄ √ℑ ⊂∏ ⊕∅∉⊗ ⊃ ∅ ∅⊕  ⊕∈∠∉ ⊃ ∈  ⋅⊃  ∪ ζ 

℘ ∪ℑ∈∩ ⊃ ∈∩∅  ∉⊆ � � ⊆⊆  ∉ �� ⊆⊆ � ×∪⊕ √ℑ  ⊃ ℑ  ⊃ ∉∈ ∉∅ 

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

∪⊕ ⊃ ∩∪  �ƒ∉∠∉ ⊃ ∈� � ⋅∪ ⊃ ℘ ∪⊃ ℘ ⊂∉ ⊕ ∉ ∪⊕⊃ ∈⊗∏ ℘  ∉� 

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

Φ ιγ .4  ⁄ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ℑ ⊂∉∈∩ 

ℑ¬ ⊃ ℑ ⊂ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ 

����� ϒ � ⋅⊃  ∪∉∏  ℘  ⊕ ⊕ ∈� 

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

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

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

( η) ∉∅ ⊆⊕  ℑ ⊂ ∪ℑ   ∪⊕⊃ ∈⊗ ∏ ℘  ∉℘ ℑ∈ ∏ ∠∠∉  ⊃ ℑℜ∉∏ �� 

⊆⊆ ≈� �♥∈ ƒ⊃ ∩� � � ∪⊕⊗ ∉  ⊕⊗⊂ ⊃ ∈⊕ ⋅⊃  ∪∉∏ ⊗ ℑ  ℑ ⊆ℑ  ⊄ 

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

ℑ¬ ⊃ ℑ ⊂ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∅∉ ℑ  ⊃ ∈∩ ⊂⊕ 2⊃ ∈∩ ∉ � ℑ∈⊗ Β ∩ ⊕    ∪⊕ 

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

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

3 .3  Εφφεχτ οφ ινδυχτορ χυρρεντ 

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

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

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

Φ ιγ .5  ∞∅ ∅⊕ ℘ ∉∅⊃ ∈⊗ ∏ ℘  ∉℘ ∏   ⊕∈∉∈ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 
� ζ � � � ⋅⊃  ∪ ∉∏  ℘  ⊕ ⊕ ∈� 

3 .4  Εφφεχτ οφ σχρεεν 

♥∈  ⊃ ∈∩ ⊂⊕ 2⊃ ∈∩ ∉∞↑ ≤ ∠  ∉℘ ⊕  � ∪⊕ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 

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

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

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

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

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

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

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

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

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

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

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

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

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



Φ ιγ .6  ∞∅ ∅ ⊕ ℘ ∉∅ ℘  ⊕ ⊕∈ ∉∈ ⊆ℑ∩∈⊕  ⊃ ℘∅ ⊃ ⊕ ⊂⊗ 
�Ι � � ��� ϒ �∠ ∉ ⊃ ∈�� 

3 .5  Σηαπινγ εξπεριµεντ 
∞ ↑ ≤ ⊃ ℑ ℘ ∉⊆∠ ⊂ ⊃ ℘ ℑ  ⊕⊗℘ ∉∈ ⊃ ∈∏ ∉∏ ∠  ∉℘ ⊕  ℜ ⊕ ⊃ ∈∩ 

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

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

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

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

 ⋅⊃ ∈2⊃ ∈⊗ ∏ ℘  ∉ ⊕ ∇∏ ⊃  ⊕ ⊆∉ ⊕ ⋅⊕ ⊂ ⊂ 2∠  ∉∠∉  ⊃ ∉∈⊕⊗℘ ∉∉ ⊂ ⊃ ∈∩ 

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

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

• ∪⊕∈ ∠∉∏  ⊃ ∈∩ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⋅ℑ ��� ε �℘ ℑ   ⊃ ∈∩ 

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

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

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

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

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

⊃ ∈∉⋅⊕ ⊂ ⊂ 2∠  ∉∠∉  ⊃ ∉∈⊕⊗� 

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

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

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

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

℘ ℑ  ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��ℑ� � ♦∉⋅⊕√⊕ � ∪⊕℘ ∉∈ ⊃ ∈∏ ∉∏  

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

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

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

ϒ∅  ⊕ ∪∉ ⊃ ∨∉∈ ℑ ⊂ ℑ⊗ ⊇ ∏   ⊃ ∈∩ ∠ ⊂ℑ  ⊕ ⋅ℑ  ∠∏ ∏∈⊗ ⊕  

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

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

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

ℑℜ∉∏ ��� ⊆⊆ ⋅ℑ ∠  ∉⊗∏ ℘ ⊕⊗�ℑ  ∪∉⋅∈⊃ ∈ ƒ⊃ ∩� ��ℜ� � 

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

Φ ιγ .7  °∪∉ ∉∩  ℑ∠∪∉∅⊗ ∉∏ℜ ⊂⊕ 2⊃ ∈∩∉∞↑ ≤ 

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

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

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

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

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

ϒ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� �ℜ� �  ∪⊕ ⊃ ∈∩ ∉ℑ  ⊃ ∩∪ ∪ℑ⊗ ℑ 

  ℑ∠ ⊕ ∨⊃ ℑ√⊕   ⊃ ℘ ℑ ⊂ 2 ⊕ ℘  ⊃ ∉∈ � 

ϒ∅  ⊕ ℘ ∉∈  ℑ   ⊃ ∈∩ ∪⊕ ⊕  ∏ ⊂  ∉∅ ⊕ ℑ℘ ∪  ∏∈ ℑℜ∉√⊕ 

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

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

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

⊗ ⊕ ∠  ∪ ℜ ⊕ ⊃ ∈∩�� ⊆⊆ �⊂ ⊃ ∇∏ ⊃ ⊗℘ ∉ ⊂∏⊆∈ ∪⊕ ⊃ ∩∪ ℜ ⊕ ⊃ ∈∩�� ∗ 

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

# � � � # ∂ ∉ ⊂1��  λ 1�     ×⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂⊃ ∈√⊕   ⊃ ∩ℑ  ⊃ ∉∈ ∉∅⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ℑ   ⊃ ∈∩∅∉⊗ ∉∏ ℜ ⊂⊕ 2⊃ ∈∩∉



Φ ιγ .8  ″ ⊕ ⊂ℑ  ⊃ ∉∈ ∪ ⊃ ∠ℜ ⊕  ⋅⊕ ⊕∈ ℘ ℑ   ⊃ ∈∩ ∠ ⊕ ⊕⊗ℑ∈⊗ ⊃⊆⊕ 

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

℘ ∏   ⊕∈∉∅ � ��� ϒ � ×∪⊕℘ ∏  √⊕⊃ ∈ ƒ⊃ ∩��  ∪∉⋅⊕⊗ ∪⊕ 

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

4  ΧΟΝΧΛΥΣΙΟΝΣ 

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

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

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

�� ×∪⊕ℜ ⊃ ∩∩ ⊕  ∪⊕⊃ ∈⊗∏ ℘  ∉℘ ∏   ⊕∈ � ∪⊕   ∉∈∩ ⊕  

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

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

⊕∈∪ℑ∈℘ ⊕⊃ ∈ ∉∈⊕℘ ∉ ⊃ ⊂ ⋅∪⊕∈ ∪⊕⊂ ⊃ ∇∏ ⊃ ⊗ ⊆⊕  ℑ ⊂⊂⊕ ℑ⊄⊃ ∈ ℑ∈2 
∉ ∪⊕ ℘ ∉ ⊃ ⊂� 

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

   

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

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

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

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

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

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

℘ ℑ   ∏ ℘ ℘ ⊕   ∅∏ ⊂ ⊂∧ � 

[ Ρ ΕΦΕΡ ΕΝΧΕΣ] 

≈�  ≠∉ ∪ ⊃ ⊗ ℑ ↑ � ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘℘ ℑ   ⊃ ∈∩ ∏ ∠⊗ ℑ  ⊕ ∉ ⊗ ℑ  ⊕ ℑ∈⊗ 

∅∏  ∏  ⊕≈♠  �♥≥♥♠����� ������ ���� � 

≈�  ♣⊕   ⊕ ⊂⊕ √ ≡ →� ∞⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ⊃ ∈∩ ∉ ⊆∉ ⊂⊗ ℘ ∉∈ ⊃ ∈∏ ∉∏  

℘ ℑ   ⊃ ∈∩≈♠  �♠ ∉∏  ∈ℑ ⊂∉∅ ↑⊕  ℑ ⊂����� ������� ��� � 

≈�  ≥∪ ⊃ ∩ ⊕ ∉ ϒ ℑ ⊃�×∉ ∪ ⊃ ∧∏⊄ ⊃↔ ∉∨∏⊄ℑℑ∈⊗♥⋅ℑ ∉ ↑ ∏ ℘ ∪ ⊃�° ∉℘ ⊕   

⊗ ⊕ √⊕ ⊂∉∠⊆⊕ ∈ℑ∈⊗   ℑℜ ⊃ ⊂ ⊃  ∧ ℑ∈ℑ ⊂∧ ⊃  ∉ ∅ ∪ ∉ ⊃ ∨∉∈ ℑ ⊂ ⊕ ⊂⊕ ℘   ∉2 
⊆ℑ∩∈⊕  ⊃ ℘℘ ℑ   ⊃ ∈∩ ⊆⊕  ∪ ∉⊗≈♠  �♥ ∉∈ ℑ∈⊗≥ ⊕ ⊕ ⊂����� ��� � 

�� � �� � 

≈�  • ∝ ↑⊃ ∈∩� ƒ∉⊆⊃ ∈∩ ⊗ ⊕ ∅ ⊕ ℘   ℑ∈⊗ ℑ√∉ ⊃ ⊗ ⊃ ∈∩ ⊆⊕  ∪ ∉⊗ ∉ ∅ 

⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ℘ ℑ   ⊃ ∈∩ ≈ ♠ � ← ⊃ ∩∪  ϒ⊂ ⊂∉∧ ° ∉℘ ⊕   ⊃ ∈∩ 

×⊕ ℘ ∪∈∉ ⊂∉∩ ∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ��� � 

≈�  ≡ ♦ ϒ→♣ • ⊕ ⊃ 2∠ ⊃ ∈∩� ″ ∞→ ≡∪∉∈∩ 2⊆⊃ ∈∩� ← ♥ ×⊃ ∈∩ 2⊇ ∏� ⊕  

ℑ ⊂� ″ ⊕  ⊕ ℑ  ℘ ∪ ⊕ ∉ ∅⊆ℑ ⊂ ⊂ ∅ ⊂ℑ  ⊕ ℘  ⊃ ∉∈ ⊃ ∈∩ ∉∉ ∅ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩ 2 
∈⊕  ⊃ ℘℘ ℑ   ⊃ ∈∩ ≈♠ �♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ⁄ℑ ⊂ ⊃ ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉∅ ×⊕ ℘ ∪ 2 
∈∉ ⊂∉∩∧ ��⊃ ∈ ≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � ��� � 

≈�  ≡ ♦ ϒ→♣ ÷⊃ ∈∩ 2∩∏ ∉�♠ ♥→ ♠ ∏∈2∨⊕ ℑ∈⊗ ≤ ϒ ↓ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� 
↑ℑ∩∈⊕  ⊃ ℘ ∅ ⊃ ⊕ ⊂⊗ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ⊃ ∈ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ℘ ℑ   ⊃ ∈∩ 

≈♠ � ♠ ∉∏  ∈ℑ ⊂ ∉ ∅ ⁄ℑ ⊂ ⊃ ℑ∈ ∝∈⊃ √⊕   ⊃  ∧ ∉ ∅ ×⊕ ℘ ∪∈∉ ⊂∉∩∧ � �⊃ ∈ 

≤∪ ⊃ ∈⊕  ⊕ � ����� ������ ���� � 

≈�  ← ℑ√⊕  ♠ ⁄� ϒ∈ℑ ⊂∧ ⊃ ∉∅ℑ∈ ⊕ ⊂⊕ ℘   ∉⊆ℑ∩∈⊕  ⊃ ℘ ⊆∉ ⊂⊗∅ ∉ ∪ ⊕ 

℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩∉ ∅∈∉∈∅ ⊕   ∉∏ ⊆⊕  ℑ ⊂ ≈♠  �♥∞∞∞ × ℑ∈ 

↓∈ ♥∈⊗∏    ∧ ϒ∠∠ ⊂ ⊃ ℘ ℑ  ⊃ ∉∈ ����� ������ ���� � ��� � 

≈�  ≡ ♦ ϒ→♣ ÷⊃ ∈∩ 2∩∏ ∉�♠ ♥→♠ ∏∈2∨⊕ℑ∈⊗ ≤ ϒ ↓ ≡∪ ⊃ 2∇ ⊃ ℑ∈∩� ×∪ ⊕ 
℘ ∪ ∉ ⊃ ℘ ⊕∉ ∅ ⊄⊕ ∧ ∠ ℑ  ℑ⊆⊕  ⊕  ∉ ∅ ∞ ↑ ≤ ≈♠  � × ℑ∈→ ∉∈∅ ⊕   ∉∏  

↑⊕ ≥∉℘≤∪ ⊃ ∈ℑ����� ����� ��� � �� � 

(Εδιτεδ βψ ΗΥΑΝΓ ϑιν2σονγ) 

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


