
The Dislocation Loop Density Dependence  

on the Thickness of a TEM Sample 
Sang Chul Kwon, Jun Hyun Kwon 

NMSRD, Korea Atomic Energy Research Institute, Duckjin-dong, 150, Yusong-gu, Taejeon 

1) Black-white contrast 

Dislocation loop의 TEM 관찰 
 

결론 
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Fe-1.%Cu의 조사결함 

►Two beam dynamical condition: sg=0 

      • Loop의 방향 관계 분석 

       • Burgers vector 결정 

       • Interstitial, vacancy type 구분 

Disl. Loop density 측정 

 

    • TEM iamge 확보 

    •  #. of Disl. loop  확보 :#/A 

    • 시편 두께 측정 : t 

         i) 두께 fringe 

         ii)  EELS 

         iii) CBED 

      • Density(N) : #/(Aㆍt) 
 

TEM image 전산모사 

Intensity oscillation 

► 시료 : Cu 

► 시료두께 : 60, 100, 150 nm 

► Disl. loop : Frank edge-on 

     • BV :              • Weak beam :g(5.5g) 

     • g :    002       • z :  

     • r : 1.5 nm      

     • Acceleration V. : 200 kV 

► Contrast(C) : Max. Int./Backgr. Int. 

► C ≤ 3 : invisible 

     3 C ≤ 10 : 보일 확률 50% >‫ 

     C ≥ 10 : 보일 확률 100% 
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 Disl. Loop density의 TEM  분석 기술 확보 

► Apparent density는 loop의 위치에 따른 보정이 필요. 

     • Stereo-microscopy 기술개발 필요 

► Weak beam condition image 전산모사 기술 확보 
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Loop의 깊이와  Image Intensity 

   -방법 

  1) 2 beam dynamical 

    (Black–white contrast) 

   2) Weak beam 

 2) Weak beam condition 

► TEMACI(TEM Amplitude Contrast Image)  

   •  Z. Zhou, University of Oxford 개발 

   • Dislocation loop image 모사 

   • Howie-Basinski equation 이용 

   • Propagation-interpolation  

      algorithm 

Image Intensity 
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Diffracted Beam 
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Direct Beam 

시편 두께 App. density 

60 nm 0.30 N 

150 nm 0.38 N 


