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𝛾

𝛾𝑓

𝛾𝑠 𝛾𝑖

𝛾𝑖 +  𝛾𝑓 < 𝛾𝑠

𝛾𝑖 + 𝛾𝑓 > 𝛾𝑠

𝛾𝑖 +  𝛾𝑓 < 𝛾𝑠
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2
kBTsource.

𝑇𝑠𝑢𝑏

𝐷

 
𝐷 = 𝐷0 𝑒𝑥𝑝

− 𝐸𝑎

𝑘𝐵𝑇𝑠𝑢𝑏
 (1.1) 

𝐷0 𝑘𝐵

𝐸𝑎





𝛾𝑠 𝛾𝑓



 

∆𝐺

𝛥𝐺

𝛥𝐺

𝛥𝐺





Δ𝐺



 





𝜎𝑓

 
𝜎𝑓 =  (

𝑌𝑠

1 − 𝜈𝑠
) 

𝑡𝑠
2

6𝑡𝑓𝑅
 

𝑡𝑠 𝑡𝑓

𝑅 𝑌𝑠

𝜈𝑠

𝑅

𝑅 > 0 𝑅 < 0

 



 



 



 

𝑁 𝑑 =

 𝑑𝑀𝑜 + 𝑑𝑋 𝑑𝑀𝑜 / 𝑑

σ



𝜌 𝑑
𝛤

𝜌 [ g · cm−3] 𝑑 [nm] 𝛤 𝑃𝑒𝑎𝑘1 𝑁𝑟𝐼𝑛𝑡1 𝑁𝑟𝐼𝑛𝑡10





𝑛 =  1 –  𝛿 +  𝑖𝛽

𝛿 𝛽 𝛽

𝑛

𝑓1𝑗 𝑓2𝑗 

𝑛 = 1 −
𝑟0𝜆2𝜌𝑁𝐴

2𝜋

∑ 𝑥𝑗𝑗 (𝑓1𝑗 − 𝑖𝑓2𝑗)

∑ 𝑥𝑗𝑗 𝑀𝑗
 

r0 = e2/4πε0mec2 𝜆

𝑁𝐴

𝜌

𝑀𝑗 𝑥𝑗 



𝜌 𝑑
𝛤

𝜌 [g · cm−3] 𝑑 [nm] 𝛤 𝑃𝑒𝑎𝑘1 𝑁𝑟𝐼𝑛𝑡1 𝑁𝑟𝐼𝑛𝑡10
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(1 –  𝛿) (𝛽) 





 

Δ𝐺𝑟 =  Δ𝐻𝑟 − 𝑇Δ𝑆𝑟

Δ𝐻𝑟 and Δ𝑆𝑟

Δ𝑆𝑟

Δ𝐺𝑟 ~ Δ𝐻𝑟



𝛥𝐻𝑟 𝛥𝐻𝑟  



𝜎 =  0.71 nm σ

 



𝜎 ~

𝜎 
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𝑑 𝛤

𝑁 

𝜎 𝜎 

𝜎

𝜎



𝜎

σ

𝜎

𝜎 𝜌 𝑑 𝛤





 





 



 

 



 





 

ℎ(𝒙)

𝒙

ℎ = 〈ℎ(𝒙)〉

ℎ(𝒙)

𝑤

𝑤 ≡  √〈(ℎ(𝒙) − ℎ)
2

〉 = √〈ℎ(𝒙)2〉  

C𝐴(𝐫)

𝐶𝐴(𝒓) ≡  〈ℎ(𝒙)ℎ(𝒙 + 𝒓)〉  

𝒓

𝒙 𝑟 ≡ |𝒓| = 0



𝐶𝐴(0) =  𝑤2

𝑟

𝜉 𝑟 ≫ 𝜉

𝐶𝐴(𝒓) =  〈ℎ(𝒙)〉〈ℎ(𝒙 + 𝒓)〉 =  0

C𝐻(𝐫)  

 

 𝐶𝐻(𝒓) ≡  〈(ℎ(𝒙) − ℎ(𝒙 + 𝒓))
2

〉 

  = 〈ℎ(𝒙)2〉 + 〈ℎ(𝒙 + 𝒓)2〉 − 2〈ℎ(𝒙)ℎ(𝒙 + 𝒓)〉 

              = 2(𝑤2 − 𝐶𝐴) 

C𝐻(𝐫)

𝜉 𝑤

𝐻 C𝐻(𝐫)

 
𝐶𝐻(𝑟) ∝ 𝑟2𝐻                    for  𝑟 < 𝜉 , 

𝐶𝐻(𝑟) = 2𝑤2                    for  𝑟 ≫ 𝜉 

𝐻 0 <

𝐻 ≤ 1

𝐻

𝐻 = 0.5 𝐶𝐻(𝑟) ∝  𝑟

𝐻 < 0.5, 

𝐻 0.5

𝐻



𝑟 < 𝜉

2𝑤2

𝑤

𝐶𝐻(𝑟)

𝑟 𝐻

log(𝐶𝐻(𝑟)) log(𝑟)

𝜉 𝜉

𝐶𝐴(𝜉) = 𝑤2 𝑒⁄ 𝐶𝐻(𝜉) = 2𝑤2(1 − 𝑒−1)

𝜉

2𝑤2

𝑤 𝜉 𝐻
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C𝐻(r)

C𝐻(r)





C𝐻(𝐫)

𝑤 𝜉 𝐻

𝑤

𝑤(𝑙) = 0.29 ± 0.03 𝑤(ℎ−𝑙) =

0.35 ± 0.01 𝑤(ℎ) = 0.37 ± 0.01 

𝜉(𝑙) = 𝜉(ℎ) = 6.4 ± 0.3

𝜉(ℎ−𝑙) = 5.4 ± 0.3

 



𝐻

𝑤(𝑙) = 3.7 ± 0.3 𝜉(𝑙) = 29 ± 3

𝐻(𝑙) = 0.90 ± 0.01

𝑤 𝜉

𝑤 𝜉

8 ± 3 33 ± 3

𝑤 𝜉

3.8 ± 0.5 16.0 ± 0.5

0.90 ± 0.04

 

w ξ 



𝑤

𝜉

𝐻~



𝑤 𝜉

𝑤 𝜉 𝐻

𝑤 𝜉 𝐻

𝛾𝐺𝐵

𝛾𝐺𝐵

𝜃1 𝜃𝑒𝑞

𝛾𝐺𝐵

𝜃𝑒𝑞





~ 

~

𝑤 𝜉 𝐻

~

𝜃1 

𝜃2



𝛾𝑆𝑖 = 1.1 𝐽/m2 𝛾𝑅𝑢 = 3.4 J/m2
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𝐹/𝑤
〈𝜎〉 𝑡𝑓

 
𝐹

𝑤
= 〈𝜎〉 ∙ 𝑡𝑓 =

1

6
∙

𝐸𝑠

(1 − 𝜈𝑠)
∙ К𝑠  

𝐸𝑠 (1 − 𝜈𝑠)⁄ Кs



 

К𝑠 =  
𝑑2 − 𝑑1

𝑑1
 
𝑐𝑜𝑠 𝜃

2𝐿
 

𝐿

𝜃 

〈𝜎〉 
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ν

μ
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𝜎



                     𝑞𝑎(𝑐) =  𝑢𝑎(𝑐) (1 − 0.01185 (
𝑧𝑎(𝑐)

𝑟𝑐(𝑎)
+

𝑧𝑐(𝑎)

𝑟𝑎(𝑐)
))                                 

1

4
+  

3

4
 →  

1

4 3         ΔHr =  
1

4
(−122.1 ±   6.0) =  −30.5 ± 1.5 

3

8
+  

5

8
 →  

1

8 5 3       ΔHr =  
1

8
(−313.5 ± 12.0) =  −39.2 ± 1.5 

2

3
+  

1

3
 →  

1

3 2 ΔHr =  
1

3
(−135.8 ± 4.5) =  −45.3 ± 1.5 



1

5
RbSi +  

3

5
Mo →  

1

5
Mo3Si + 

1

5
Rb     

=> ΔHr =  
1

5
(−122.1 ±   6.0) −

1

5
(−94.3 ±   5.3) =  −5.6 ± 2.3 kJ 

 

3

11
RbSi + 

5

11
Mo →  

1

11
Mo5Si3 +

3

11
Rb   

=> ΔHr =  
1

11
(−313.5 ± 12.0) −

3

11
(−94.3 ± 5.3) =  −2.8 ± 2.5 kJ  

 

2

5
RbSi +  

1

5
Mo →  

1

5
MoSi2 + 

2

5
Rb   

=> ΔHr =  
1

5
(−135.8 ± 4.5) −  

2

5
(−94.3 ± 5.3) =  +10.6 ± 3.0 kJ 





CH(𝐫)

https://github.com/cristinasfiligoj/PhD


CH(𝒓) CH(𝑥)

CH(𝑥)

𝐻

𝜉

𝑤2 𝑤

CH(𝑥)

CH(𝑥) CH(𝑥)



CH(𝑥)



CH(𝑥)

CH(𝑥)



α

























https://www.brukerafmprobes.com/p-3726-scanasyst-air.aspx








ψ



http://www.youtube.com/arcnlnl
http://www.oaresearch.co.uk/oaresearch/ebeam/
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