
Āýwý ćwĊý¹ ówÅ I øăº¬ă$,/+,# 

 

 
 

 

-. 

 
Ă
ù
w
þ
ö
Î
å

 
Ĉ
ú
ö
Ý

 
IS

C
 

û
v
¾
ĉ
v
 
ć
½
ÿ
w
þ
å
 
Ā
ý
w
ý
 
ü
ú
¬
ý
v

  

ͻ•п϶ 

й 

5¢åwĉ½¹ ¶ĉ½w£+0*+4*,/+,   5Ç¾ĉ¼~ ¶ĉ½w£,.*,+*,/+,   5|w¯ ¶ĉ½w£,3*,,*,/+, 

 ¹¾z½wí ÿ ÃwÅvõĊ½Àćwă Èæþzv¾å ÅĀýwýĊø ćÿ½ ºĊÆív  
-ĈæĊÞÑ ¾éwz ºú´ù ÿ ,ÿ%ć¹vÂýûwĊöÝ øĉ¾ù I,Ĉ¬ý½wý ÷wĄõv 

,(ûv¾ĉv IûwþúÅ IûwþúÅ āwòÊýv¹ IìĉÀĊå āºîÊýv¹ I½ÀĊõ ÿ ìĊ¤~v āÿ¾ñ 
-( ûv¾ĉv IćĀÑ½ ûwÅv¾· I½ĀzwÊĊý Ç½ÿ¾~ ÿ Ç¿Āùj ā½v¹v 

 

 
 

 

 

āºĊî¯ 

 Iā¿ÿ¾ùvõĊwă½Àć ÅĀýwýĊø  v¾zć íwă¹¾z½wć º«ĉº ½Āý ¡wÝwöÕv ¡w{Åw´ù ÿ Ç¿v¹¾~ ½¹ć ¾´£ Üzwþù ûvĀþÝ Ăz ÿĉì ê´£ ½¹Ċ¡wLê 
îÉÀ~Ĉ  ÿĈ¤Æĉ¿ ā¹¾¤Æñ ćwă¹¾z½wí )ºý½v¹ ćv ½ÀĊõ Ăõwêù üĉv ½¹ Iüĉv¾zwþz  ìLĉ¹Àý Èæþzv¾Lå ĂLĊ³wý ½¹ ć¹¾LîöúÝ ©Āù óĀÕ wz
$.0+  w£/++ Ĉù ½v¾é ĈÅ½¾z ¹½Āù #¾¤ùĀýwýøĊÅĀýwý )¹¾Ċñ ćwă  Ăz ¢ĉÀ£½ÿ ć½Āöz ½w¤·wÅ wzûvĀþÝ  ĂL¤å¾ñ ¾LÚý ½¹ ½ÀĊõ ówÞå ā¹wù

ĂÎ¸Êù ÿ āºÉ ½ÀĊõ Ĉ«ÿ¾· ½¹ Èzw£ ¹w¬ĉv ÃwÅv ÿ ć½Āý ćwă  ¹½Āù ĈÅ½¾zĈù ½v¾éĈÅ½¾z )¹¾ĊñĈù ûwÊý wă ćv¾Lz ĂLí ºLă¹
 Èæþzv¾å ½ÀĊõ ¹w¬ĉv ÌLêý ûwîùv º³ w£ ºĉwz)¹v¹ ÈăwLí v½ ówLÞå ā¹wLù ć½w¤·wLÅ ćwLă Lþ°úăĊIü ½ĀLý Èþîúă¾Lz( ½¹ ā¹wLù

wă½w¤·wÅĀýwýć  òúÊ¯ ½ĀÕ ĂzĊ¾ć Āéć¾£ wă½Āöz ¿vć ~ĀîÅÿ¾íwùĈ  ÿ ¢Åvvĉü ÿĉñÂĈ ½Āýć £ ¢´£m§Ċ¾  ãwîÉÁ¾Lývć ½vĀLý Ić
¢Ą« IôîÉ Iā¿vºývñĊ¾ć ½Āöz ÿć  û¹ĀzÅĀýwýĊøwă ½v¾é ¹½v¹ )ì£ ÅĀýwýĊø  ùĈºývĀ£ Ăz õ¹Ċô ãwö¤·v ¾Ñĉy ¢LÆîÉ wLz L´ùĊÔ 

ãv¾Õv zĂ ûvĀþÝ ¾{«Āù ĉw ºÊ£ĉ¾ñº Ăz ½wí Ă¤å¾ñ ¹ĀÉ ÿ wăºùć ºÊ£ĉº āºýĀÉ Ăz ¹wÞzv ÅĀýwýĊø ò¤ÆzĈ ¹½v¹) 

āÁvÿ5ćºĊöí ćwă  IûĀ¤ĉwÆív øĊÅĀýwý ½ÀĊõ IûĀ¤ĉ½wö~ Ićÿ½ ºĊÆívĂúĊý IwýwÅ½ 

 
 
 

āÁvÿ5ćºĊöí ćwă ÔĊ´ù IÀ¤þÅI¾§Āù ôùvĀÝ IĈú¤ývĀí ÓwêýĈzj ćwă

m_aliannezhadi@semnan.ac.ir5óĀuÆù āºþÆĉĀý ôĊúĉv 



 ówÅ IĀýwý ćwĊý¹øăº¬ă $,/+, ā½wúÉ I#Ăýÿ ¢ÎÉ 

 

 

 

-/ 

  
Ă
ù
w
þ
ö
Î
å

 
Ĉ
ú
ö
Ý

 
IS

C
 

û
v
¾
ĉ
v
 
ć
½
ÿ
w
þ
å
 
Ā
ý
w
ý
 
ü
ú
¬
ý
v

 
 

ͻ•п϶ 

й 

-

                                            
1 Standing wave 
2 Wurtzite 
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18 30.5 10 cm-³

                                            
1 Mott density 
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1 scanning AFM probes 
2 Fresnel 
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3 guided mode 
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1  Metalorganic vapor-phase epitaxy 
2  Physical vapor deposition 



 ówÅ IĀýwý ćwĊý¹øăº¬ă $,/+, ā½wúÉ I#Ăýÿ ¢ÎÉ 

 

 

 

-3 

  
Ă
ù
w
þ
ö
Î
å

 
Ĉ
ú
ö
Ý

 
IS

C
 

û
v
¾
ĉ
v
 
ć
½
ÿ
w
þ
å
 
Ā
ý
w
ý
 
ü
ú
¬
ý
v

 
 

ͻ•п϶ 

й 

 

                                            
1 Chemical vapor deposition 
2 The vaporïliquidïsolid method 
3 The vaporïsolid 

                                            
4 Single-crystal film grown on silicon surface 
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1 Electron paramagnetic resonance 
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