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çʇʝʨʚʳʝè  

ʙʠʦʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

Åɼʝʛʫʩʪʘʪʦʨ (ʯʘʰʥʠʢ, ʢʨʘʡʥʠʯʠʡ) ï ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʦʪʨʘʚʣʝʥʠʷé 

     (éʜʦ ʥʘʰʝʡ ʵʨʳé) 
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çʇʝʨʚʳʝè  

ʙʠʦʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ɸʣʝʢʩʘʥʜʨ ʂʘʙʘʥʝʣʴ  
ʂʣʝʦʧʘʪʨʘ ʠʩʧʳʪʳʚʘʝʪ ʷʜʳ ʥʘ 

ʧʨʠʛʦʚʦʨʝʥʥʳʭ ʟʘʢʣʶʯʝʥʥʳʭ  



4 

ʈʘʟʚʠʪʠʝ ʙʠʦʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʢʦʥʝʮ 19 ʚʝʢʘ ʢʦʥʝʮ 20 ʚʝʢʘ 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʨʦʪʦʪʠʧʳ 

2006-2009 ʛʦʜʘ 
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ʄʦʣʝʢʫʣʷʨʥʦʝ 

ʫʟʥʘʚʘʥʠʝ 
Åçʄʦʣʝʢʫʣʷʨʥʦʝ 
ʫʟʥʘʚʘʥʠʝè ʦʧʠʩʳʚʘʝʪ 
ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʣʝʢʫʣ 
ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 
ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩ 
ʚʳʩʦʢʦʡ ʘʬʬʠʥʥʦʩʪʴʶ 
ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. 

Åʕʪʦ ʦʜʠʥ ʠʟ 
ʢʨʘʝʫʛʦʣʴʥʳʭ ʢʘʤʥʝʡ 
ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 
ʩʘʤʦʩʙʦʨʢʠ. 

ʥʘʥʦ- 

ʦʙʲʝʢʪʳ 

ʘʪʦʤʳ 

ʦʙʲʝʤʥʳʡ 

ʤʘʪʝʨʠʘʣ 
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ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩʦʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʫʟʥʘʚʘʥʠʷ ï ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʘʷ ʭʠʤʠʷ  

(ʭʠʤʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʘʥʩʘʤʙʣʝʡ ʠ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ) 
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ʆʩʥʦʚʘʪʝʣʴ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʡ ʭʠʤʠʠ 

ɾʘʥ-ʄʘʨʠ ʃʝʥ ʫʜʦʩʪʦʝʥ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʭʠʤʠʠ ʟʘ 

1987 ʛʦʜ (ʩʦʚʤʝʩʪʥʦ ʩ ʏ.ɼʞ. ʇʝʜʝʨʩʝʥʦʤ 

ʠ ɼ.ɼʞ. ʂʨʘʤʦʤ) 

"ʟʘ ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʭʠʤʠʠ 

ʤʘʢʨʦʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ 

ʠʟʙʠʨʘʪʝʣʴʥʦ ʦʙʨʘʟʦʚʳʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʪʠʧʘ ʭʦʟʷʠʥ ï ʛʦʩʪʴ" 
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ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʫʟʥʘʚʘʥʠʷ? 
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ʇʨʠʨʦʜʘ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

Åʀʦʥ-ʠʦʥʥʳʝ 100 - 350 ʢɼʞ/ʤʦʣʴ 

Åʀʦʥ-ʜʠʧʦʣʴʥʳʝ 50 ï 200 ʢɼʞ/ʤʦʣʴ 

Åɼʠʧʦʣʴ-ʜʠʧʦʣʴʥʳʝ 5 ï 50 ʢɼʞ/ʤʦʣʴ 

Åɺʦʜʦʨʦʜʥʘʷ ʩʚʷʟʴ 4 ï 120 ʢɼʞ/ʤʦʣʴ 

Åʂʘʪʠʦʥ ïp  5 ï 80 ʢɼʞ/ʤʦʣʴ 

Åp- p  ʜʦ 50 ʢɼʞ/ʤʦʣʴ 

Åʉʠʣʳ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ ʤʝʥʝʝ 5 ʢɼʞ/ʤʦʣʴ 

Åʇʣʦʪʥʘʷ ʫʧʘʢʦʚʢʘ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ 

Åɻʠʜʨʦʬʦʙʥʳʝ ʵʬʬʝʢʪʳ 
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ɸʬʬʠʥʥʦʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʫʟʥʘʚʘʥʠʷ 
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ʂʨʘʫʥ-ʵʬʠʨʳ 
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ʇʦʜʘʥʜʳ ï ʘʮʠʢʣʠʯʝʩʢʠʝ ʭʦʟʷʝʚʘ ʩ ʮʝʥʪʨʘʤʠ 

ʩʚʷʟʳʚʘʥʠʷ ʚ ʚʠʜʝ ʧʦʜʚʝʩʦʢ 
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ʉʫʧʨʘʤʦʣʝʢʫʣʷʨʥʘʷ ʭʠʤʠʷ ʧʦʣʠʤʝʨʦʚ ï ʥʘʥʦʮʚʝʪʳ 

(blossoms) 

Felix A. Plamper, Andreas Walther, Axel H. E. Muller, and Matthias 

Ballauff* Nano Lett., Vol. 7, No. 1, 2007 
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ʉʫʧʨʘʤʦʣʝʢʫʣʷʨʥʘʷ ʭʠʤʠʷ ʧʦʣʠʤʝʨʦʚ ï 

ʥʘʥʦʮʚʝʪʳ (blossoms) 

Felix A. Plamper, Andreas Walther, Axel H. E. Muller, and 

Matthias Ballauff* Nano Lett., Vol. 7, No. 1, 2007 
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ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʚʳʩʦʢʦʘʬʬʠʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʝʣʢʦʚʳʭ 

ʤʦʣʝʢʫʣ 

Åʉʧʝʮʠʬʠʯʝʩʢʠʤ ʩʚʷʟʳʚʘʥʠʝʤ ʩʯʠʪʘʶʪ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʂd ï ʥʠʞʝ 1 ʤʢʄ. 

 

Åɸʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ - ʂd ï 10-9 ï 10-12 ʄ. 

 

Åʃʠʛʘʥʜ-ʨʝʮʝʧʪʦʨ - ʂd ï 10-6 ï 10-10 ʄ 

 

Åʌʝʨʤʝʥʪ-ʠʥʛʠʙʠʪʦʨ - ʂd ï 10-6 ï 10-15 ʄ 
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ʊʝʨʤʦʜʠʥʘʤʠʢʘ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʫʟʥʘʚʘʥʠʷ 

ȹG=ȹH-TȹS    

ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ 

Åʏʘʱʝ ʚʩʝʛʦ 

ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ 

ʵʥʪʨʦʧʠʠ ʩʠʩʪʝʤʳ. 
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ɸʥʪʠʪʝʣʘ 
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ɸʥʪʠʪʝʣʘ 
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ɸʥʪʠʪʝʣʘ 


