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1.  ⅝ 

 

2011 3 11 ⁸ ─ ≤∕╣⌐ ℮ ⅜

⇔√⁹∕╣⌐╟╡ ₈ ₉

│₈ ₉≤ ∆ ╩ ⅜ ™⁸ ╩ ⇔≡ ╩ ≢⅝⌂ↄ⌂

╡⁸1 ≤ 3 ≢ ⱷꜟ♩♄►fi ⅜ ⁹ ⌐╟╡

⅜ ⅝ ┘⁸ ─ ─ ╩ ℮ ⌂ ⌐ ⇔√⁹

↓╣⅜ ≢№╢⁹ 

 

≢│⁸ ─ ╩ ∆╢ ─ ⅜ ≢№

╢⁹ ⌐╟╢ ─ ╛⁸

─ ─ ╩ ∆╢ ╩⁸ ≤ ≢

⇔⁸ ⌐ ⌐ ⇔ ⇔≡™╢⁹↓─ ─ ⅛╠ ╠

╡╟⁸⌐≥╙╩♃כ♦√╣ ⌐ ⇔√ ╩ ⁸ ⇔⁸ ╛

─ ⌐ ∆╢√╘₈ ≢╙ ⌐ ≢⅝╢◦☻♥ⱶ₉⌐⇔≡⁸

─ ─ ⌐ ⇔√ ╩ ∆╢⁹ 

 

╕√ ⅜ ⇔⁸ ⌐ ⅛≢⅝╢↓≤│⌂™⅛≤ ⅎ⁸↓

─ ⌐ⱴכ♥ ╘√⁹↓─ ⅜ ⅛─ ⌐ ≡┌ ™≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



.   

 

2011 3 11 ⌐ ⇔√ ⌐╟∫≡⁸

─ ─ 4 ⁸ ─ 5 ≤ 6 ╩

ↄ 1₩3 │ ⌐ ⅜ ⅜╡ ⇔√⁹ ┼─ ⅜

─ ╣≢ ה ה♩כꜛ◦ה ה ⇔√╡⁸ ╛ ⌂≥

⅜ ⇔√╡⇔√√╘⁸ ╩ ∫√⁹ ꜟ♀כ▫♦ ⅜

⇔√╙──⁸ ─ 50 ⌐ ⅜ ╩ ™⁸ ⌐ ↕╣≡™√

ꜟ♀כ▫♦ ⅜ ⌐ ⅛∫≡ ⇔√⁹           

 

∕─√╘ⱳfiⱪ╩ ≢⅝⌂ↄ⌂∫√√╘⁸ ╛ ⱪכꜟ┼─

⅜≢⅝∏ ∆╢↓≤⅜≢⅝⌂ↄ⌂╡⁸ ─ ⅜ ⇔√⁹∕⇔≡⁸

─ ⁸ ⁸ ⌂≥─ ─ ⌂ ╩ ℮⁸

╩ ⌂™╒≥ ⌂ ┼≤≈⌂⅜∫√⁹╕√ ⌐⌂╢≤

─ ⅜ ≢ ∂╢↓≤⅜ ↕╣≡™⌂⅛∫√↓≤≤⁸

─ │ 3 ─ HPCI ⅜ ⇔≡™╢ ╩ ╠⌂⅛∫√√╘⌐⁸7

⌐╦√∫≡ ⅜ ╣≡⇔╕™⁸ ╩ ↕∑√ ≤⌂∫√≤↕╣

≡™╢⁹ 

 

 

 

1-1 ⅛╠ 4 ⁸3 ⁸2 ⁸1  

 



  

 

≤│⁸ ⅜ ⇔≡ ╩ ∆ ─↓≤≢№╢⁹ │

≢≢⅝≡⅔╡⁸ │ ≤ ⅛╠ ↕╣≡™╢⅜⁸ ⅜

╩ ↓∆↓≤╩ ≤™™⁸∕╣⌐ ∫≡ ⅜ ↕╣╢⁹ ≡─

⅜ ⌐ ╩ ↓∆╦↑≢│⌂ↄ⁸ ─ ∞↑⅜

╩ ↓∆⅜⁸↓─ ╩ ↓∆ ╩ ≤™℮╦↑≢№╢⁹

─ │ⱬ◒꜠ꜟ Bq ≢№╡⁸1Bq│ 1 ⌐ 1 ─ ⅜

∆╢↓≤≢№╢⁹ 

 

≢│⇔┌⇔┌ ≤ ≤ ≤⅜ ↕╣≡™╢⅜⁸∕

─ │ ⌐ ⌂╢⁹ ≤│ ⌐ ∆╢ ─ ─↓≤

≢№╡⁸ ⱬ◒꜠ꜟ⌂≥≢№╠╦↕╣⁸ⱪꜟ♩♬►ⱶ 239⅜ 10 ⱬ◒꜠ꜟ≤

™∫√≤⅝⁸10 ⱬ◒꜠ꜟ⅜ⱪꜟ♩♬►ⱶ─ ≢№╡⁸ⱪꜟ♩♬►ⱶ 239

⅜ ≢№╢⁹∕⇔≡ ⅛╠ ↕╣╢─⅜ ≢№╢⁹ⱪ

ꜟ♩♬►ⱶ 239 │▪ꜟⱨ□ ╩ ⇔≡ ∆╢⅜⁸↓↓≢│▪ꜟⱨ□ ⅜

≤™℮↓≤≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

≤│⁸ ─ ⌐ ™ ↕╣╢ №╢™│ ─↓

≤≢№╢⁹ ⌐ɖ ⁸ɗ ⁸ɘ ─ 3 ╩ ∆⁹╕√⁸∕╣╠≤ ─◄Ⱡ

╩כ◑ꜟ ≈ ╛ ╩ ╘╢↓≤╙№╢⁹∕⇔≡ │⁸ ─╟

℮⌐ ↕╣╢⁹ 

ủ  

ɖה ɗה            

ה ה           

ה ⌐╟╠∏ ≢ ╩ ∆╢╙─╩ ∆  

ה ה          

ủ ◄Ⱡꜟ◑כ─╙─  

ɘה ה            

╕√⁸ ─℮∟ ⌐ ╩ ≈╙─╩ ≤ ┬↓≤⅜№╢⁹

≢ ≤ ∫≡│™≡╙⁸∕─ │∕─ ⌐╟∫≡ ⌂╡⁸ɖ ╟╡

╙ɗ ⁸ɗ ╟╡╙ɘ ⁸ɘ ╟╡╙ ─╒℮⅜⁸ ⅜ ™⁹ 

 

─ ⌐╟∫≡ ∆╢ ⌐│⁸ ╩ ⇔≡™╢ ╩

⁸ ╩ ⇔≡™⌂™ ⌂≥╩₈ ₉≤ ┬⁹

₈ ₉≤ ℮ │⁸ ─↓≤╩ ⇔≡™╢↓≤⅜ ↄ⁸

│ ⌐ ⅜ ⅝™─≢∕╣⌐≈™≡─ ⅜ ≤⌂╢↓≤⅜

™⁹∞⅛╠≤™∫≡ ⌐ ⅜⌂™≤™℮╦↑≢│⌂ↄ⁸

╙ ╛ ↕⌐╟∫≡│ ╛ │№╢⁹ 

⌐│ɖ ⁸ɗ ⁸ɘ ⁸X ⁸ ⁸ ⁸ ⁸ ▬

○fi ⌂≥⅜ ╕╣╢⁹ ⌐│⁸ ꜠fi☺≢ ╦╣≡™╢

⁸ ╛PHS≢ ™╠╣≡™╢ ⁸ ⁸ ⌂≥⅜№╢⁹ 

 

╕√ ⌐№╢ ╩ ≤™℮⁹ ⌐│

≤ ⅜ ╕╣≡™╢⁹ ≤│ ⌐╙≤╙≤ ⇔≡™╢

≢№╡⁸ ≤│ ⅜ ⌐ ╡ ⇔√ ─↓≤≢№╢⁹

─ ⌂≥⅜ ∆╢≤⁸∕╣⌐╟∫≡ ╣√ ─

│ ⌐│⌂╠∏⁸ ╠⅛─ ⌐╟∫≡ ╡╛ ⌐ ⌐⌂╢↓≤⅜

╠╣≡⅔╡⁸∕╣─ ⌐╟╡ ─ ╙ ↄ⌂╢ ⅜№╡⁸₈ⱱ

♇♩☻ⱳ♇♩₉⌂≥≤ ┌╣≡™╢⁹ ─ ⌐⅔↑╢

─ │ ⌐╟╢╙─≢№╢⁹ 



 ─  

 

ɖ  Ν ɖ │ ⅜ɖ ╩ ↓⇔√≤⅝⌐ ↕╣╢ ─↓≤≢

№╢⁹ɖ ≤│ ™ ⅜ ⇔≡⁸╟╡ ™ ≤Ⱬꜞ►

ⱶ ⌐⌂╢↓≤≢№╢⁹↓─Ⱬꜞ►ⱶ│ ≤

⅛╠≢⅝≡™╢ ≢⁸↓╣⅜ɖ ≢№╢⁹ɖ │ ─

╟╡╙◄Ⱡꜟ◑כ≤ ⅜ ⅝™─≢⁸ ↄ─╙─⌐ ⅎ╢◄Ⱡꜟ◑

│כ ⅝™⅜⁸∆←⌐◄Ⱡꜟ◑כ╩ ∫≡⇔╕℮⁹ ⅜ ↄ

≢ ≢⅝╢ ─√╘ ≢↕ⅎ⅞╠╣ ┼─ │⌂™⁹ 

 

ɗ  Ν ɗ │ ⅜ɗ ╩ ↓⇔√≤⅝⌐ ≢ ↕╣╢ ⁸╕

√│ ─↓≤╩ɗ ≤™™⁸ɗ ─ ╣╩ɗ ≤ ┬⁹╕

√ɗ ≢│ │ ℮ ─ ⌐⌂╢⅜ │ ⇔⌂™⁹

≈╕╡⁸ⱬכ♃ │ ╩ ∆╢ ≢№╢⁹ɗ │

⅜ ↄ⁸ │ ─▪ꜟⱵ ╛ 1 ─ⱪꜝ☻♅♇◒ ≢

≢⅝╢⁹√∞⇔ɗ ⅜ ⌐╟∫≡ ∆╢ ⌐│

⌐╟╡ ⅜ ∆╢√╘⁸∕─ ⇔√ ⌐≈™≡─

╙ ≤⌂╢⁹ ⇔√ ╩ ⌂≥─ ─ ≢ ∆

╢≤™℮ ⅎ─ ╩ ℮⁹ 

 

ɘ  Ν ɘ │ ◄Ⱡꜟ◑כ ⌐№╢ ⅜╟╡ ™ ╕√│

⌐ ╢ ⁸╕√│ ⅜ ∆╢ ⌐ ∏╢⁹↓─ ╩ɘ

≤ ┬⁹ ⅜ ⇔≡ ╛ ה ─ ⅜ ╦

∫≡╙⁸∕─ ⌐│ ⌂◄Ⱡꜟ◑כ⅜ ⇔≡™╢ ⅜№

╢⁹↓─≤⅝⁸ ⇔≡™╢◄Ⱡꜟ◑כ╩ɘ ≤⇔≡ ∆╢↓≤

≢ │ ⌐ ⅛℮⁹ɘ │ ─ ≢ ⅜⅔╟∕ 10

╟╡╙ ™ ≢№╡⁸ ≤ ∂≢ ╩ ∆╢ ⅜ ⅝

™⁹◖fi◒ꜞכ♩─ ╛ ─ ≢ ∆╢↓≤⅜≢⅝⁸ɗ ╟╡╙

™ ╩ ∫≡™╢⁹ 

 

 

 

 

 

 



  

 

≤│ ╩ ≈ ─ ≢⁸►ꜝfi⁸ⱪꜟ♩♬►ⱶ─╟℮⌂

⁸ ╙⇔ↄ│ ⁸ ╩ │ ╩

↓⇔≡ ↕╣√ ╩ ∆⁹ │ ≤≤╙⌐ ⇔⁸

⌐│ ╩ √⌂™ ⌂ ≤⌂╢⁹∕─ ╩ ∆ ≤⇔≡

≤™℮ ╩ ™╢⁹ │ ⌐╟╡ ⌂╡⁸ ɡ ⌐ √⌂™╙─⅛╠

⌐ ┬╙─⅜№╡⁸ ∂ ≢╙ ⅜ ℮≤ ╙ ⌂╢⁹

⅜ ™ ╒≥ ⇔∏≈ ╩ ∆╢√╘ ⅜ ↄ⁸ ⌐

⅜ ™ │ ⌐ ╩ ∆╢√╘ ⅜ ™⁹ 

 

↓─ ≢│ ⌐ (☿◦►ⱶ) 134⁸137╩ ╗ ╩ ℮⁹ ∕─ ⁹ 

 

Cs Ν ⁸ │ 132. 9054≢ ⌂ↄ≤╙ ─ ╩ 

∟⁸ │ 112⅛╠ 151⌐ ∆╢⁹ 

 
134Cs Ν 134Cs │ ─ ─ 1 ≈≢⁸ ⅜ 134 ≢

133.9067╩ ≈⁹ │ 2.0652 ≢№╢⁹ (99.9997%)⅜ɗ

⇔≡ 134Ba⌐⌂╡⁸◄Ⱡꜟ◑605 ⅜כKeV≤ 796KeV─

─ɘ ╩ ∆╢⁹╕√↔ↄ (0.0003%)│ ⅛╠

⇔≡ 134Xe⌐⌂╢ ⌐⁸◄Ⱡꜟ◑כ⅜ 1229KeV─ ╩ ⁹134Cs

│ɗ │⁸ ─ ⅛╠ ╩ ↑ ╠⌂™≤ ⇔⌂™

√╘⁸ ─ ≢ ─Ɽ♃כfi⅜ ℮ ⌐⌂╢⁹ 

 
137Cs Ν 137Cs │ ─ ≢⁸ ⅜ 137 ─╙─≢

136.9071╩ ≈⁹ │ 30.1671 ≢№╢⁹ɗ ⌐╟╡

⅜ ⌂ 137mBa⌐ ⇔⁸512KeV─ɗ ╩ ⁹∕─ ─
137Ba ≤⌂╢⁹∕─ 661.64 ─ɘ ╩ ∆╢⁹137mBa ─

│ 2.55 ⁹ ╡─ 5 %⅜ 137Ba ╩ ╡⁸1174KeV─ɗ

╩ ∆╢⁹ 
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⌐╟╢ ╩ ∆╢ ╩ ∆╢⁹

⌐│◕ꜟⱴ♬►ⱶ ⌂≥ ⅜ ↄ ╦╣≡™╢⁹

ɘ ─ ⌐ ⇔◄Ⱡꜟ◑כ ⅜ ™√╘ ≢ ⌐ ≢⅝╢⅜⁸

⅜ ≢№╢ ⁸ ⅜ ⌐ ↄ( 1500 ) ─ ⌐

∆╢↓≤│ ⇔™⁹∕─√╘ NaI ◦fi♅꜠כ♃╩ ∫√ ⅜ ⌐ ╦

╣╢⁹↓─ │ ≢( 500 ) ™╙ ⌂ NaI◦fi♅꜠

╩♃כ ⇔√ ≢№╢⁹ ⅛╠ ─ ─ ╩ ╘╢

↓≤│ ─ ≤ ─ ╩ ≤∆╢⁹╕√◄Ⱡꜟ◑כ ⅜ ↄ

─ ─ ⅛╠ ╢ɘ ╩ ≢⅝⌂™√╘⁸ ⌐ ╩

╘╢√╘⌐│ ╙ ⌐⌂∫≡ↄ╢⁹∕↓≢─ ─ ╩

℮√╘⌐│⁸ ≢╙ ⌐ ⅎ╢ ╩ ∆╢ ⅜№╢⁹∕─√╘⌐

╩ ⇔⁸ ─ ╩ ℮♁ⱨ♩►▼▪כ╙ ∆╢⁹ 

 

│ ≤ ≢ ™ ₁⌂ ─ ⌐ ╩♃כ♦╢∆

∆╢⁹ ╟ↄ ─ ≤∕─ ╩ ⇔⁸ ╛ ─

⌐ ⌂≥⁸ ─ ⌐ ⌂ ≤∕─ ╩ ∆╢↓≤⅜

≢№╢⁹ 
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2-1  

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

PMT  

Pre AMP  

Shaping AMP 
MCA  PC 



.  ▪ꜟⱵ◔⁸☻כ Ⱪ꜡♇◒ 

 

▪ꜟⱵ◔כ☻ 

 

╩ ∆╢─⌐▪ꜟⱵ─◔כ☻╩ ⇔√⁹Ᵽ♇◒◓ꜝ►fi♪─

(ɖ ⁸ɗ )╩ ∆╢√╘⁸ ⌐ 6mm ─ ▪ꜟⱵⱪ꜠כ♩╩ ∆

╢⁹⌐ ⅛╠ ╒≥ ⇔√≤↓╤⌐ ∆╢⁹ 

 

Ⱪ꜡♇◒ 

 

5×10×20cm ─ Ⱪ꜡♇◒╩Ᵽ♇◒◓ꜝ►fi♪ ─√╘⌐ ∆╢⁹╕√ɗ

⅜ ⌐╟∫≡ ∆╢ ⌐│ ⌐╟╡ ⅜ ∆╢√╘⁸∕

─ ⇔√ ⌐≈™≡─ ⅎ─ ╩ ℮⁹ ╖ →╢ │ ╩

↓↕⌂™╟℮ ─√╘ ╩ ∆╢⁹ 

 

 

2-2 ▪ꜟⱵ◔⁸☻כ Ⱪ꜡♇◒ 

 

 



 

 NaI ◦fi♅꜠כ♃ 

 

●fiⱴ ─ │ inch ─♃ꜞ►ⱶ╩ −√ꜜ► ♫♩ꜞ►ⱶ(NaI)⅛

╠⌂╢ NaI◦fi♅꜠כ♃╩ ∆╢⁹ 

 

ɘ ⅜ ∆╢≤ │ ◖fiⱪ♩fi ⌐╟∫≡

⌐◄Ⱡꜟ◑כ╩ ⅎ ┌↕╣√ NaI ─ │◦fi♅꜠כ♃כ ─ ─

╩ ↕∑╢↓≤╩ ╡ ⇔⌂⅜╠◄Ⱡꜟ◑כ╩ ℮⁹ ↕╣√ │

─ ⌐ ╢√╘ ╩ ∆╢⁹↓─ ╩◦fi♅꜠כ◦ꜛfi ≤™℮⁹ 

 

↓℮⇔≡ ↕╣√ (≈╕╡◦fi♅꜠כ◦ꜛfi ─ │ ɘ ⅜◦

fi♅꜠כ♃כ ≢ ∫√◄Ⱡꜟ◑כ⌐ ⇔≡⅔╡ ≢ ₁─

╩ Ɽꜟ☻⌐ ∆╣┌ ⅜ ⅛╡ ɘ ⅜◦fi♅꜠כ♃כ ≢ ∫

√◄Ⱡꜟ◑כ⅜╦⅛╢≤™℮ ╖≤⌂∫≡™╢⁹ 

 

 

 

2-3  

 

NaI ◦fi♅꜠כ♃ 

 



3 3  (PMT)  

 

( Photomultiplier Tube ⁸PMT )│⁸ ╩ ⇔≡ NaI ◦fi

╠⅛♃כ꜠♅ ⇔√ ◄Ⱡꜟ◑כ╩ ◄Ⱡꜟ◑כ( )⌐ ∆╢

╩ ⌐⁸ ╩ ⇔√ ─↓≤≢№╢⁹

⌐│ 950V ─ ╩⅛↑╢⁹ 

 

NaI◦fi♅꜠כ♃⅛╠≢√◦fi♅꜠כ◦ꜛfi ╩ ≤⇔≡⁸●ꜝ☻≢≢⅝

≡™╢ ╩ ∆╢⁹∕℮∆╢≤ ⌐ ⅜ √╡ ╩ ↓

∆⁹ ⌐╟╡ ─ ⅜ ┘ ⇔⁸ ┘ ⇔√ │ ⌐

╟╢ ™ ⌐╟∫≡ ↕╣≡ ♄▬ⱡכ♪⌐ ∆╢⁹♄▬ⱡכ♪⌐

⇔√ │⁸ ≢ √◄Ⱡꜟ◑כ╩ ∫≡♄▬ⱡכ♪ ─ ╩ ₁≤

┘ ↕∑╢⁹↓─ ╩ ≤™™⁸∕╣╠│ ♄▬ⱡכ♪⌐ ∫≡↕

╠⌐ ↕╣╢⁹∕─ ⁸ │ ╡ ℮♄▬ⱡכ♪ ─ ⌐╟╡

↕╣⌂⅜╠ ╩ ∆╢ ⌐ ₁≤ ↕╣⁸ ⌐│

⅛╠ ⌐⌂∫≡ ⌐ ⇔⁸ ≤⇔≡ ⌐ ╡ ↕╣

╢⁹ 

 

 

 

 

2- 4 ─  

 

 
 

 

http://ja.wikipedia.org/wiki/%E5%85%89%E9%9B%BB%E5%8A%B9%E6%9E%9C
http://ja.wikipedia.org/wiki/%E5%85%89%E9%9B%BB%E7%AE%A1
http://ja.wikipedia.org/wiki/%E5%85%89%E9%9B%BB%E7%AE%A1
http://ja.wikipedia.org/wiki/%E5%85%89%E6%A4%9C%E5%87%BA%E5%99%A8


3 4  Pre AMP ⁸Shaping AMP 

 

Pre AMP  

 

Pre AMP │ ≤╙ ™⁸ ─∆← ↄ⌐ ⅛╣╢⁹

⅛╠─ ╩Ɽꜟ☻ ⇔⁸ ≤ ⇔√ ⌐ ∆╢⁹≈╕╡

⅛╠ ╡ ↕╣√ ─ ╩ ™⁸∕─ ─ⱡ▬☼⅜ ⌐

↕ↄ⌂╢╟℮⌐⇔≡⅔ↄ⁹∕℮∆╢↓≤≢№╠⅛∂╘ⱡ▬☼╩ ≢⅝╢╟

℮⌐∆╢↓≤╩ ≤∆╢⁹ 

 

Shaping AMP  

 

Shaping AMP │ ≤╙ ™⁸ │ Pre AMP ─Ɽꜟ

☻ ╩ⱡ▬☼─ ╩ ⅎ≈≈⁸ ⌂ Ɽꜟ☻꜠ⱬꜟ╕≢ ∆╢⁹

─ ™ ( ɡ )⌐ ∆╢⁹ ↕™ ≢│∕─Ɽꜟ☻│ ₁─

─◄Ⱡꜟ◑כ⌐╟∫≡ ↓↕╣√ ∞≤™ⅎ╢⁹ 

 

 

 

 

 

 

2-5 Shaping AMP  

 

 

 

 

 

 

 

 

 

 

 

               



3 6  ⱴꜟ♅♅ꜗfiⱠꜟ▪♫ꜝ▬◙(MCA)  

 

MCA ≤│⁸ Ɽꜟ☻─◄Ⱡꜟ◑כ╩ ♅ꜗfiⱠꜟ⌐ ↑≡ ∆╢ ─↓

≤≢⁸ ⌐ ☻Ɑ◒♩ꜟ─ ⌐ ™╠╣╢⁹ 

 

 

 

      MCA8000A   

ⱷכ◌כ    Amptek   

A/D   5µsec 

♅ꜗfiⱠꜟ   256ch⁸512ch⁸1024ch⁸2048ch⁸4096ch⁸8192ch⁸16kch  

⌐   

    5V ╕√│ 10V/ⱨꜟ☻◔כꜟ  

⁸    165x71x20mm⁸300g ╗   

      3▪ꜟ◌ꜞ ×2 ╙⇔ↄ│ DC9V AC▪♄ⱪ♃   

      RS232C   

      780g 

   Lemo-BNC ꜟⱩכ◔ 2 ⁸RS232◔כⱩꜟ 1 ⁸AC ▪♄ⱪ

♃ 1 ⁸Pmca.exe♁ⱨ♩►▼▪ 1   

 

2-6 MCA  

 



 ⱴ▬◖fi⁸  

 

ⱴ▬◖fi Arduino  

 

ⱴ▬◒꜡◖fiⱧꜙ⁸♃כ⌂™⇔ⱴ▬◒꜡◖fi♩꜡כꜝ─ ⁹ ⇔≡™╢╙─│⁸ ─

Duemilanove≤ ∂ ATmega328╩ ⇔≡™╢⅜⁸◦ꜞ▪ꜟ◖fiⱣכ♃כ⌐│№

╠⅛∂╘ⱪ꜡◓ꜝⱶ↕╣√ ATmega8U2╩ ⇔≡™╢ ⅜ FTDI─♅♇ⱪ╩

⇔≡™√ ─⸗♦ꜟ≤ ⌂∫≡™╢⁹Arduino  Uno  R2 Front  

 

2-7 ⱴ▬◖fi 

 

 

 

 

 

 

─ ↕╩ ╢√╘⌐ ⅜▪ꜟⱵ─ ─ ⌐ ↕╣≡™╢⁹ ╩

Bq/kg ≢ ∆╢√╘⌐│ ≢№╢⅜⁸Bq─╖─ ─ ⌐│ ⅜⌂™⁹ 

 

 

 

 



☻Ɑ♇◒ 

 

           GF-2000 

         AND  

           2100  

         2100.84  

         0.01  

         0.01  

          ±0.02  

        

♪ꜞⱨ♩(10ϴ 30ϴ) ±2ppm/ϴ 

ה     5ϴ 40ϴ⁸85 RH ( ⇔⌂™↓≤) 

       5 / ╕√│⁸10 /  

)g(◓ꜝⱶ)⁸PC        ♪כ⸗ )⁸Pct(Ɽכ☿fi♩)⁸ct(◌ꜝ♇

♩)⁸mm(╙╪╘)⁸  ♪כ⸗

 0.01g        ♪כ⸗

         ◘fiⱪꜟ      10⁸25⁸50⁸╕√│ 100  

Ɽכ☿fi♩⸗100 ♪כ    0.01g 

         Ɽכ☿fi♩  0.01 ⁸0.1 ⁸1 (100 ⌐╟╡

ⅎ) 

◌ꜝ♇♩             10500ct 

               0.05ct 

 

╙╪╘              560mom 

               0.005mom 

  RS-232C( ♃כ♦⅔⌂⁸ ♁ⱨ♩►▼▪WinCT ⅝) 

⌂         2000g⁸1000g 

              165×165mm 

               210(W)×317(D)×86(H)mm  

(AC ▪♄ⱪ♃)  

AC▪♄ⱪ♃ TB109╕√│TB237⁸ AC100V(+10 ⁸

15 ) 50Hz/60Hz 

11VA(AC ▪♄ⱪ♃╩ ╗) 

 4.3kg 
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8  PC⁸ⱪꜞfi♃כ 

 

PC 

 

 ⁸ⱴ▬◖fi⁸MCA │◦ꜞ▪ꜟⱤ☻╩ ™ USB ⱳכ♩╩ ∂≡◖fi

Ⱨꜙכ♃≤ ∆╢⁹◖fiⱧꜙכ♃│ Wendows7 ╩ ⇔≡⅔╡⁸MS-Visual 

C++⌐╟╡ ╩ ℮ ╖⌐⌂∫≡™╢⁹ 

 

ⱪꜞfi♃כ 

 

 ⇔√ ⅜ PC ⌐ ↕╣╢√╘⁸∕╣╩ ∆╢⁹ ╙ PC ─

MS-Visual C++ ⌐ ↕╣≡™╢⁹ 

 

☻Ɑ♇◒ 

 

Canon ▬fi◒☺▼♇♩ⱪꜞfi♃  

PIXUS  iP100 

 

(dpi)         9600β1 ×2400  

▬fi◒ ◘▬☼( )      1pl  

ⱪꜞfi♩Ⱬ♇♪  

ⱡ☼ꜟ          1856ⱡ☼ꜟ 

ⱡ☼ꜟ         C M× 512ⱡ☼ꜟ⁸Y BK× 256ⱡ 

☼ꜟ⁸ BK×320ⱡ☼ꜟ 

ⱪꜞfi♩ ⱴכ☺fi(◌♇♩ )   

ⱨ♅⌂⇔ⱪꜞfi♩      0mm( ◘▬☼ A4⁸│⅜⅝⁸

L ⁸2L ⁸ ⁸KG◘▬☼⁸  

           3mm⁸ 5mm⁸ 3.4mm ꜠♃

│ꜟ●כꜞהכ 6.4mm⁸ 6.3mm  

◘▬☼ 

◌♇♩  A4 A5⁸꜠♃⁸ꜟ●כꜞ⁸כ 4 / 6

⁸ 3 / 4 ⁸│⅜⅝( │⅜⅝⁸

▬fi◒☺▼♇♩ │⅜⅝⁸▬fi◒☺▼♇♩

│⅜⅝⁸ │⅜⅝ ⁸

│⅜⅝ 



─╖      L ⁸2L ⁸ ⁸KG◘▬☼⁸  

         ♩꜠▬ 

( )    

         50  

│⅜⅝         20  

▬fi♃כⱨ▼▬☻(PC )  Hi- Speed USB⁸IrDA IR7⁸Bluetooth v2.0 <

1.44Mbps>(○ⱪ◦ꜛfi)  

▬fi◒♃fi◒       BCI- 19Color/ BCI- 19Black 

▬fi◒       ♪♇♩◌►fi♩  

             38.7 dB(A)  

         5 35ϴ⁸ 10 90 ( ⇔⌂™)  

         ⱪꜞfi♩ 9W⁸ USB 1.5W 

             AC100 240V⁸50 60Hz 

( × ⅝× ↕⁸♩꜠▬ ╩ ╕∏)   322×185×61.7 mm 

(▬fi◒♃fi◒╩ ╗)   2.0kg 

⌂  ▬fi◒♃fi◒ /☿♇♩▪♇ⱪCD- ROM/☻♃כ♩●▬♪  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8  ◕ꜟⱴ♬►ⱶ(Ge)  

 

⁸╕√│ ≤ ™⁸ ╩ ⇔√ №╢™│

≢№╢⁹ ⌐◦ꜞ◖fi╕√│◕ꜟⱴ♬►ⱶ⅜ ™╠╣╢⁹Ge

│Ᵽfi♪◑ꜗ♇ⱪ─ ⅜ ↕™√╘⁸ ≢│ ◄Ⱡꜟ◑כ⌐╟╡Ᵽfi

♪◑ꜗ♇ⱪ╩ ⅎ≡ ⅜ ∆╢─≢ ⅜ ∆⅞≡ ≤⇔≡│

™╙─⌐⌂╠⌂™⁹∕─√╘ ⌐╟╡ ∆╢↓≤⌐╟∫≡Ᵽfi♪◑ꜗ

♇ⱪ╩ ⅎ╢ ⅜⌂ↄ⌂╢─≢ ⅜ ꜠ⱬꜟ⌐⌂∫≡ ≤⇔≡

™╢↓≤⅜≢⅝⁸ ⇔⌂™≤⅝│ ≢ ⅜ ≢№╢⁹ 

─ ⌐ ═◄Ⱡꜟ◑כ ⌐ ╘≡ ╣≡™╢√╘⁸ ─╙≈

◄Ⱡꜟ◑כ╩ ⌐ ≢⅝╢⁹ ─◄Ⱡꜟ◑כ╩ ⌐ ∆╢↓≤╛⁸

™ ≢ ─◄Ⱡꜟ◑כ╩ ∫√ ╩ ∆╢ ─

╩ ◄Ⱡꜟ◑כ⅛╠ ⇔≡ ╘╠╣╢─≢⁸ ─ ⌂≥≢

╩№╢ ∆╢↓≤⅜ ≢№╢⁹ ⌐Ge │ɘ ◄Ⱡ

כ◑ꜟ ⅜ 2eV≤ ⌐ ™√╘⁸ ─ ⌐│╒≤╪≥Ge

⅜ ™╠╣╢⁹◕ꜟⱴ♬►ⱶ │ NaI ◦fi♅꜠כ◦ꜛfi

⌐ ═ 50 ≤ ╘≡ ™ ╩ ≈⁹ ⌐ ⌐ ╣≡™╢√╘ ꜠

ⱬꜟ ≢╙ ╟ↄ ≢⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



.   

 

╩ ∆╢√╘⌐NaI◦fi♅꜠כ♃╩ ⌐ ∆╢⁹NaI ╩

⌂◄Ⱡꜟ◑כ─ ( ⌂ ⌂≥)⅜ ∆╢≤⁸∕─ ⌐ ∫

≡ ⅛╠ ⅜ ↕╣⁸∕─ ∫√ │ (ⱱכꜟ)≤⌂╢⁹

∟⁸ ─ ⌐№╢ │ ─◄Ⱡꜟ◑כ╩ ↑ ⌐ ∟ →

╠╣╢⁹№╢™│⁸ ⌐№╢ │ ↕╣≡ ⌐ ╡⁸

─ ≤Ɑ▪ ≤⌂∫√ ╩≈ↄ╢⁹↓╣╠ ≤ №╢™│

│ ╩ ⅝ ╡ ⌐№╢ ╛ ⌐♩ꜝ♇ⱪ↕╣≡

≤⌂╢⁹∕─ ⅛╠ ┼─ ⅜ ↕╣╢⌂╠┌⁸10- 6

─ ─ ⌐ ╩ ⇔≡ ≤⌂╢⁹↓╣⅜◦fi♅꜠כ◦ꜛ

fi≤ ┌╣╢ ≢⁸ √ ╩◦fi♅꜠כ◦ꜛfi ≤ ┬⁹ 
 

─ ↕│ ≢ ⅜ ∫√◄Ⱡꜟ◑כ⌐ ∆╢√╘ ─◄

Ⱡꜟ◑כ⌐ ∆╢ ⅜ ╠╣⁸ɘ ◄Ⱡꜟ◑כ☻Ɑ◒♩ꜟ ╛ɘ

⌐ ≢⅝╢⁹◦fi♅꜠כ◦ꜛfi │ ≢№╢√╘⁸◦fi♅꜠כ◦ꜛfi

╩ ≤⇔≡ ╩ ™≡ ∆╢⁹ ╩ ≢ ╩

↓⇔≡ ╩ ⌐ ⇔⁸↓─ ≢♩כ○▬♄╩ ⇔ ⇔≡⁸ ─

↕⌐ ⇔√Ɽꜟ☻╩ ╢⁹ 

 

⅛╠ ╠╣√ Ɽꜟ☻│ ⅝⌂ Ɽꜟ☻≢№╢√╘

╩ ⅝ↄ ∆╢ │⌂™⅜⁸ ▬fiⱧכ♄fi☻⅜ ™─≢ Ɽꜟ

☻≤⇔≡ ⇔≡ ╡ ∆ ⅜№╢⁹ (ⱪꜞ▪fiⱪ)│ ⁸

ⱡ▬☼─ ▬fiⱧכ♄fi☻ ≢№╡⁸ ≈─ ╩ ∫≡™╢⁹ │ɘ

─◄Ⱡꜟ◑כ⌐ ∂√ ⅛╠─ Ɽꜟ☻╩⁸∕╣⌐ ⇔√

Ɽꜟ☻⌐ ∆╢↓≤≢№╢⁹ ─ │ ─ ≢⁸

─꜡♇♩≢№∫≡╙ ⅜ ⅝ↄ ⌂╡⁸ ⌐ ™ ∆╢√╘

⌐ ─◕▬fi╩ ⇔≡ ╩ ⌐ ≈ ⅜№╢⁹ 

 

⅛╠ ↕╣√ Ɽꜟ☻│ ─ ─◄Ⱡꜟ◑כ⌐

⇔√ ╩ ∫√Ɽꜟ☻≤⌂∫≡™╢⁹ ∫≡ ₁─Ɽꜟ☻─ ╩ ═╢↓

≤≢ ⇔√ɘ ─◄Ⱡꜟ◑כ╩ ∆╢↓≤⅜≢⅝╢⁹MCA│ɘ ◄Ⱡꜟ◑כ

╩ ⌐ ⇔⁸ ◄Ⱡꜟ◑כ꜠ⱬꜟ─ ╩ ∆╢↓≤⅜≢⅝╢⁹∆

⌂╦∟ɘ ─◄Ⱡꜟ◑כ≤ ╩ ↄ↓≤(ɘ ☻Ɑ◒♩꜡ⱷ♩ꜞכ)⅜≢

⅝╢⁹ 



5.    

 

1  ⱴ▬◖fi╩ ⇔≡┤√─ ╩ ∆╢⁹ 

 

2  ─ ↕╩ ⇔⁸ ⅜ ™≤⅝│Ᵽ♇◒◓ꜝ►fi♪╩ ∆╢⁹ 

 

3  Ᵽ♇◒◓ꜝ►fi♪─♦כ♃╩ ∆╢⁹ 

 

4  ⅜№╢≤⅝│∕─ɘ ─◄Ⱡꜟ◑כ ╩ ∆╢⁹ 

 

5  ≤Ᵽ♇◒◓ꜝ►fi♪─ ╩♃כ♦ ⇔⁸ ─ ╩ Bq/kg─

≢ ∆╢⁹ 

 

6  ⇔√ ╩♃כ♦ ∆╢⁹ 

 

 

│ ─┤√⅜ ╕╣┌ ╩ ⇔⁸┤√⅜ ↑┌ ╩ ∆╢⁹

∫≡ ─ ⌐∆╢↓≤│⁸┤√╩ ↑≡ ╩ ╣╢↓≤≤⁸┤√╩ ∂

╢↓≤ ⌐⌂™⁹ ─╒≤╪≥╩ ≢∆╢√╘⁸ ─⌂™ ≢╙

⌐ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6  ♁ⱨ♩ 

 

 Microsoft ─Visual C++╩ ™◖fiⱧꜙכ♃⅛╠ ╩ ╩♃כ♦⁸⇔ ⇔⁸

╩ ∆╢√╘─♁ⱨ♩≢№╢⁹♁ⱨ♩│ ─ ╩ ≈⁹ 

 

ה ⁸ⱴ▬◖fi⁸MCA╩ ⇔ ∆╢⁹ 

─╣∙╣⧵ה ╩♃כ♦⌐ ⇔ ↑ ╢⁹ 

─√┤ה ╩1 ⌐ ⇔⁸ ─ ⅜ ╦╣┌ ─ ╩ ⇔ ∆╢⁹ 

ה ⅛╠─ ⅜20g ≢№╣┌Ᵽ♇◒◓ꜝ►fi♪╩ ⇔⁸∕╣ ≢№

╣┌ ─ ╩♃כ♦≡⇔≥ ℮⁹ 

ה ─ ─ ⁸Ᵽ♇◒◓ꜝ►fi♪≤ ⇔⁸Cs137≤Cs134⌐╟╢ɘ ╩

∆⁹3ɨ ─ ╩ ⇔√ ⁸ⱬ◒꜠ꜟ(Bq)⌐ ⇔ ∆╢⁹ 

ה ⁸Ᵽ♇◒◓ꜝ►fi♪─ ╩☻Ɑ◒♩ꜟ ∆╢⁹ 

⅜√┤ה ⅝ ⅜ ⌐◒☻▫♦╩♃כ♦╠√⇔ ∆╢⁹ 

─⧵⁸≡™≈⌐♃כ♦─♪Ᵽ♇◒◓ꜝ►fiה ≢ ⇔≡™╢Ᵽ♇◒◓ꜝ►fi♪♦

≥♃כ ╩♃כ♦™⇔ ─♃כ♦⁹╢∆ ⅜ ↕╣⁸ ─

⅜№╣┌Ᵽ♇◒◓ꜝ►fi♪╩ ∆╢⁹ 

 

 

─ ⌐ ≢⅝╢╟℮⌐ⱪ꜡◓ꜝⱶ╩ ⇔ ⇔√⁹  ⁹╢№≢♪כ◖─⧵

 

 

 

ⱨ□▬ꜟ printer.cpp☻כ♁ //  //  

 

#include <windows.h>  

#include "resource.h"  

 

LRESULT CALLBACK WndProc(HWND, UINT, WPARAM, LPARAM); 

ATOM InitApp(HINSTANCE);                           // Init App ─  

BOOL InitInstance(HINSTANCE, int);          // InitInstance ─  

int MyPrint(HWND);                  // MyPrint─  

 

TCHAR szClassName[] = TEXT("printer1");       // ►▫fi♪►◒ꜝ☻ 

 



// ⱪ꜡◓ꜝⱶ─  //  

 

int WINAPI WinMain(HINSTANCE hCurInst, HINSTANCE hPrevInst, LPSTR lpsCmdLine, int 

nCmdShow)                     //WinMain  

{  

 MSG msg; 

 BOOL bRet; 

 

 if (!InitApp(hCurInst))           // InitApp ─ ┘ ⇔ 

  return FALSE;  

 if (!InitInstance(hCurInst,nCmdShow))    // InitInstance ─ ┘ ⇔ 

  return FALSE;  

 while ((bRet = Ge tMessage(&msg, NULL, 0, 0)) != 0) {  

  if (bRet == - 1) {  

   break;  

  } else {  

   TranslateMessage(&msg); 

   DispatchMessage(&msg); 

  }  

 }  

 return (int)msg.wParam;  

}  

// ►▫fi♪►◒ꜝ☻─ ≤  //  

ATOM InitApp(HINSTANCE hInst)           // InitApp  

{  

 WNDCLASSEX wc;              // ─ ⱷfiⱣ╩  

 wc.cbSize = sizeof(WNDCLASSEX);      // ─◘▬☼ 

 wc.style = CS_HREDRAW | CS_VREDRAW;    // ◒ꜝ☻─☻♃▬ꜟ 

 wc.lpfnWndProc = WndProc;          // ►▫fi♪►ⱪ꜡◦כ☺ꜗ─ ↑ 

 wc.cbClsExtra = 0;             // ⱷ⸗ꜞ 

 wc.cbWndExtra = 0;            // ⱷ⸗ꜞ 

 wc.hInstance = hInst;            // ▬fi☻♃fi☻Ɫfi♪ꜟ 

 wc.hIcon = NULL;             // ▪▬◖fi 

 wc.hCursor = (HCURSOR)LoadImage(NULL,MAKEINTRESOURCE(IDC_ARROW), 

IMAGE_CURSOR, 0, 0, LR_DEFAULTSIZE | LR_SHARED);     //  ꜟ♁כ◌

 wc.hbrBackground = (HBRUSH)GetStockObject(WHITE_BRUSH); // Ⱪꜝ◦ 



 wc.lpszMenuName = TEXT("MYMENU");     // ⱷ♬ꜙכ  

 wc.lpszClassName = szClassName;      // ◒ꜝ☻  

 wc.hIconSm = NULL;            // ↕™▪▬◖fi 

 

 return (RegisterClassEx(&wc));  

}  

 

//  ►▫fi♪►─  //  

BOOL InitInstance(HINSTANCE hInst, int nCmdShow) // I nstance  

{  

 HWND hWnd; 

 

 hWnd = CreateWindow(szClassName, TEXT("printer"),  //  CreateWindow  

  WS_OVERLAPPEDWINDOW,              // ►▫fi♪►─  

  CW_USEDEFAULT,                    //X  

  CW_USEDEFAULT,                    //Y  

  CW_USEDEFAULT,                    //  

  CW_USEDEFAULT,                    // ↕ 

  NULL,          // ►▫fi♪►─Ɫfi♪⁸ ╩ ╢≤⅝│NULL 

  NULL,          // ⱷ♬ꜙכⱢfi♪ꜟ◒ꜝ☻⁸ⱷ♬ꜙכ╩ ℮≤⅝│NULL 

  hInst,                           // ▬fi☻♃fi♩Ɫfi♪ꜟ 

  NULL); 

 if (!hWnd)  

  return FALSE;  

 ShowWindow(hWnd,    //  ShowWindow ⁸►▫fi♪►Ɫfi♪ꜟ⁸ 

nCmdShow);   //  

 UpdateWindow(hWnd);    //  UpdateWindow ⁸ ⇔√™►▫fi♪►─Ɫfi♪ꜟ 

 return TRUE; 

}  

 

// ►▫fi♪►ⱪ꜡◦כ☺ꜗ //  

LRESULT CALLBACK WndProc(HWND hWnd, UINT msg, WPARAM wp, LPARAM lp) // ◒♇Ᵽꜟכ◖  

{  

 int id;  

  

 switch (msg) {  



 case WM_COMMAND: 

  switch (LOWORD(wp)) { 

  case IDM_END:                      // ₈ ₉⅜ ↕╣√≤⅝─  

   SendMessage(hWnd, WM_CLOSE, 0, 0); 

      break;  

  case IDM_PRINT:          //  

   MyPrint(hWnd);       //MyPrint ─ 

   break;                      // ┘ ⇔ 

 default:  

  return (Def WindowProc(hWnd, msg, wp, lp));  

  }  

  break;  

 case WM_CLOSE:               // ►▫fi♪►╩ ∂√≤⅝─  

  id = MessageBox(hWnd, 

   TEXT(" ⇔≡╙™™≢∆⅛ "),  

   TEXT(" "),  

   MB_YESNO | MB_ICONQUESTION); 

  if (id == IDYES)  

   DestroyWindow(hWnd); 

  break;  

    case WM_DESTROY:  //  WM_DESTROYⱷ♇☿⁸☺כWindows⅜►▫fi♪►─ ╩ ℮ 

  PostQuitMessage(0);  // ⱷ♇☿כꜙ◐☺כ⌐WM_QUITⱷ♇☿כ☺╩ⱳ☻♩∆╢ 

  break;  

 default:  

  return (DefWindowProc(hWnd, msg, wp, lp));  // DefWindowProc  

// ♦ⱨ◊ꜟ♩─  

 }  

 return 0;  

}  

 

//  //  

int MyPrint(HWND hWnd) 

{  

 int i;  

 PRINTDLG pd; 

 DOCINFO di; 



 TEXTMETRIC tm; 

 

LPTSTR lpszBuf = TEXT("↓↓⅜ ↕╣╕∆" )  

memset(&pd, 0, sizeof(PRINTDLG));        //PrintDlg ⁸ ₉♄▬▪꜡◓╩  

 

// PRINTDLG ⁸PrintDlg ⌐ ∆ ╩  //  

 

 pd.lStructSize = sizeof(PRINTDLG);   // ─◘▬☼ 

 pd.hwndOwner = hWnd;         / / ♄▬▪꜡◓─ ►▫fi♪►Ɫfi♪ꜟ 

 pd.hDevMode = NULL;          // DEVMODE ╩ ╪∞ⱷ⸗ꜞ─Ɫfi♪ꜟ 

 pd.hDevNames = NULL;         //  DEVNAMES ╩ ╪∞ⱷ⸗ꜞ─Ɫfi♪ꜟ 

 pd.Flags = PD_USEDEVMODECOPIESANDCOLLATE | PD_RETURNDC | PD_NOPAGENUMS | 

PD_NOSELECTION | PD_HIDEPRINTTOFILE;      // ♄▬▪꜡◓Ⱳ♇◒☻ ⱨꜝ◓ 

 pd.nMinPage = 1;            // Ɑכ☺ ─  

 pd.nMaxPage = 1;            // Ɑכ☺ ─  

 pd.nFromPage = 1;           // Ɑכ☺ 

 pd.nToPage = 1;            // Ɑכ☺ 

 pd.nCopies = 1;             // ─  

 

 if (PrintDlg(&pd) == 0)  

  return - 1;  

 

// DOCINFO ─  //  

 memset(&di, 0, sizeof(DOCINFO));   //DOCINFO , ⱨ□▬ꜟ─ ╩  

 di.cbSize = sizeof(DOCINFO);     // ─◘▬☼ 

 di.lpszDocName = TEXT("Test");    // ♪◐ꜙⱷfi♩─  

 

 StartDoc(                      //StartDoc ⁸ ☺ꜛⱩ╩  

pd.hDC,                             // ⱪꜞfi♃─♦Ᵽ▬☻◖fi♥◐☻♩Ɫfi♪ꜟ 

&di);                 //DOCINFO ┼─ⱳ▬fi♃  

 StartPage(      //StartPage ⁸ⱪꜞfi♃♪ꜝ▬Ᵽ⌐♦כ♃─ ╩↕∑╢ 

pd.hDC);                // ⱪꜞfi♃─♦Ᵽ▬☻◖fi♥◐☻♩Ɫfi♪ꜟ 

GetTextMetrics(pd.hDC, &tm);         // GetTextMetrics ⁸ ↕╣≡™╢ 

// ⱨ◊fi♩─ ╩ ↕╣√Ᵽ♇ⱨ□⌐ ∆╢ 

for (i = 0; i < 1 0; i++) {  

 SetTextColor(pd.hDC, RGB(255, 0, 0));  



 TextOut(pd.hDC, 10, 10 + (tm.tmHeight * i + 20), lpszBuf, lstrlen(lpszBuf));  

 }  

EndPage(pd.hDC);          //EndPage ⁸ Ɑכ☺ ─ ⅝ ╖⅜  

                          // ⇔√↓≤╩♦Ᵽ▬☻⌐ ∆╢ 

 EndDoc(pd.hDC);            //E ndDoc ⁸ ☺ꜛⱩ╩  

 DeleteDC(pd.hDC);         //DeleteDC ⁸♦Ᵽ▬☻◖fi♥◐☻♩╩  

 

 return 0;  

}  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



// Ⱬ♇♄כⱨ□▬ꜟ resource.h //  

 

//{{NO_DEPENDENCIES}} 

// Microsoft Visual C++ generated include file.  

// Used by printer1.rc  

//  

#define IDR_MENU1                       101 

#define IDM_PRINT                       102  

#define IDM_END                         103  

 

// Next default values for new objects  

//  

#ifdef APSTUDIO_INVOKED 

#ifndef APSTUDIO_READONLY_SYMBOLS 

#define _APS_NEXT_RESOURCE_VALUE        103 

#define _APS_NEXT_COMMAND_VALUE         40004 

#define _APS_NEXT_CONTROL_VALUE         1002 

#define _APS_NEXT_SYMED_VALUE           101 

#endif  

#endif  

 

// ⱨ□▬ꜟ printer1.rc☻כ♁ꜞ //  

 



 ◐ꜗꜞⱩ꜠כ◦ꜛfi 

 

 

 

│ ⅜ ∆╢ɘ ─ ╩ ∆╢⁹↓─ ╩ ─ Bq

⌐ ∆╢√╘⌐ ─ɘ ⅜ ⌐⌂╢⁹↓─ │ ╛

≢ ⇔√ ⅛╠ ╩ ╡⁸∕─ ─ ╩◕ꜟⱴ♬►ⱶ ≢ ⇔≡

⅔⅝⁸↓─ ╩ ™ ╩ ∆╢⁹↓─ ─ │ ─╟℮⌐⌂╢⁹ 

 

1. La 2O3≤ Lu 2O3≤ ⁸KCl ≤ ╩ −√ ╩ U-8 ⌐ ╘╢⁹La ≤ Lu⁸K

│∕╣∙╣●fiⱴ ╩ ∆╢ ╩ ∟⁸∕─●fiⱴ │ ⌐

≢⅝╢⁹↓─ ╩ ≤⇔≡ ∆╢⁹ 

 

2. ⅛╠─●fiⱴ ╩◕ꜟⱴ♬►ⱶ ≢ ∆╢⁹◕ꜟⱴ♬►ⱶ⌐╟╢

ɘ ─ ≤ ⌐╟╡ ╘√●fiⱴ ─ ╩ ∆╢↓≤⌐╟╡⁸◕ꜟ

ⱴ♬►ⱶ ─ ╩ɘ ─◄Ⱡꜟ◑כ─ ≤⇔≡ ╘╢⁹ 

 

3. ╛ ≢ ↕╣√ Cs╩ ╗ ╛ ╩ U-8 ⌐ ╣ ╩ ╢⁹

↓─ ─ Cs─ ╩◕ꜟⱴ♬►ⱶ ≢ ∆╢⁹ 

 

4. ⅛╠─ɘ ╩ NaI ⌐╟╡ ⇔⁸ ─ɘ ╩ ╘╢⁹ 

 

(La,Lu,K ⅛╠─●fiⱴ ─ ) 

 

La 2O3: La ꜝfi♃fi │ 57≢ A=138.905⁹139La ⅜ ≢⁸138La

╩ a=0.0009 ╗⁹138La │ 788.742keV ≤ 1435.795keV ─ɘ ╩ ∆╢⁹

│∕╣∙╣ b=0.32⁸0.66⁹La 2O3│ M r=325.8082⁹↓─ ╩ M[g]

╗ ╩ ╢≤⁸∕─ ─  Ac[Bq]│ ─╟℮⌐ ↕╣╢⁹╕∏

La 2O3─ M2[mol]│ 

 M2=M/M r 

⇔√⅜∫≡↓─ ─ ⌐ ╕╣╢ 138La ─ N0│▪Ⱳ●♪꜡ ╩ Na ≤⇔≡ 

 N0=(M/M r)×Na×2×a 

↓↓≢ 138La ─ ╩ T[y]≤∆╢≤ ─ Ac[Bq]│ 



][
360024356

2ln
0 BqN

T
Ac

ÖÖÖ
=  

⇔√⅜∫≡⁸ɘ ─ Ng [/s] Ac×b⅜ ╕╢⁹ 

  ⌐ 175Lu (ꜟ♥♅►ⱶ)─  176Lu ≤ 39K(◌ꜞ►ⱶ)─ 40K ⅛╠

↕╣╢ɘ ─ ╩ ∆╢⁹↓╣╠─ ─Ɽꜝⱷכ♃│ ⌐ ⇔≡™╢⁹ 

 

 

│ ≈ ∫√⁹∕╣∙╣─ │ ─ ╡⁹ 

 

(Soil18):   La 2O3 2.971g  Lu 2O31.026g   

(Soil2):   La 2O3 29.1989g  Lu 2O30.999g   

(KCL):   KCl 50g   

 

↓─℮∟ (Soil18)─ La │ ↕╣⌂⅛∫√⁹↓╣╠─ ─ɘ

╩ 1⌐ ∆⁹ 

 

⌐╟╢◕ꜟⱴ♬►ⱶ ─  

 

∕╣∙╣─ɘ ◄Ⱡꜟ◑כ⌐ ∆╢ ╩ 1⅛╠ 11⌐ ∆⁹↓╣╠─Ⱨ

ɘ─◒כ │ ─ ≢ ╘╢ 5 ⁹ 

 

1. ɘ ─◄Ⱡꜟ◑כ⌐ ∆╢Ⱨכ◒─ ╩ ╘╢⁹ 

2. Ⱨכ◒─ RMS ╩ ╘╢⁹ 

3. Ⱨכ◒⅛╠ ± RMS─ ≢± RMS─ ╩ ⅝ ⌐╟╡ⱬכ☻

ꜝ▬fi╩ ╘╢⁹ 

4. Ⱨכ◒⅛╠± RMS ─ ≢ⱬכ☻ꜝ▬fi ⇔ ™√ CPS (count per 

second) ╩ ∆╢⁹ 

5. Ᵽ♇◒◓ꜝ►fi♪─♦כ♃≢╙ ∂ ╩⇔⁸BG ╩ ↄ⁹ 

 

BG ╩ ™√ ─ CPS╩ ™ɘ ─ ɚ=CPS/Ng ╩ ╕╢⁹K, La, Lu

⅛╠ 4≈─◄Ⱡꜟ◑כ≢ ɚ⅜ ╕╢⁹ ╘╠╣√ ╩ 2 ⌐╟

╡◄Ⱡꜟ◑כ─ ≤⇔≡ ╘╢⁹ 

│ 1⌐ ⇔≡™╢⁹ 

 

 



─ ≤  

 

⌐ ⌐╟╡ ↕╣√ ╩ ™ ╩ ╢⁹ ↕╣√ ╛ ╩

U-8 ⌐™╣⁸Cs134≤ Cs137⅛╠ ↕╣╢ɘ ╩ ⇔⁸ ≢ ╡∕

─ ─ ╩ ╘╢⁹Cs ─  

 

NaI ⌐╟╢ ─  

 

─  

 

1: Ge ─Ɽꜝⱷכ♃≤  

 

 Soil18 Soil2 KCl  

 La : (La 2O3) Lu : (Lu 2O3) La : (La 2O3) Lu : (Lu 2O3) K 

 138 174 138 174 40 

 0.0009 0.0259 0.0009 0.0259 0.00012 

[y]  1.05e11 1.05e1

1 

3.78e10 3.78e10 1.05e11 1.05e11 3.78e10 3.78e10 1.25e9 

ɘ E[keV]  788.742 1435.7

95 

201.83 306.78 788.742 1435.795 201.83 306.78 1460.83 

 0.32 0.66 0.86 0.94 0.32 0.66 0.86 0.94 0.11 

[g] 2.971 2.971 1.026 1.026 29.1989 29.1989 0.999 0.999 50.0 

 2.07 2.07 46.8 46.8 20.3 20.3 45.5 45.5 854.0 

ɘ [/s] 0.662 1.37 40.2 44.0 6.51 13.4 39.2 42.8 93.9 

[/s] ---- -------- 0.469 0.334 0.0153 0.0164 0.428 0.323 0.1150 

 ---- -------- 0.00117 0.00761 0.00221 0.00122 0.01093 0.00755 0.00123 

 

 

 

 

 

 

 

 



2: NaI ─Ɽꜝⱷכ♃≤ ⁹ │ Ge ≢

⁹ 

 

 ᵑ  (Mad3)  ᵒ  (Mad4)   

 Cs134 Cs134 Cs137 Cs134 Cs134 Cs137 Cs134 Cs134 Cs137 

ɘ E[keV]  604.72 661.66 795.86 604.72 661.66 795.86 604.72 661.66 795.86 

[/s] 0.003285 0.002961 0.002394 0.003285 0.002961 0.002394 0.003285 0.002961 0.002394 

[/s] 0.9762 0.8510 0.8553 0.9762 0.8510 0.8553 0.9762 0.8510 0.8553 

[/s] 0.747 0.771 0.438 0.292 0.286 0.175 0.200 0.201 0.118 

ɘ [/s] 227.3 260.4 182.9 88.8 96.7 72.9 60.9 68.0 49.4 

[Bq]  232.8 306.0 213.9 91.0 113.6 85.2 62.3 79.8 57.7 

[g] 102.5 102.1 24.9 

Bq/kg 2271.0 2985.4 2086.8 891.3 1112.6 834.5 2502.0 3204.8 2317.3 

[Bq/kg]  5256.4 2003.9 5706.8 

 

 

 

 ᵓ  (Mad5)    (Mad6)   

 Cs134 Cs134 Cs137 Cs134 Cs134 Cs137 Cs134 Cs134 Cs137 

ɘ E[keV]  604.72 661.66 795.86 604.72 661.66 795.86 604.72 661.66 795.86 

[/s] 0.003285 0.002961 0.002394 0.003285 0.002961 0.002394 0.003285 0.002961 0.002394 

[/s] 0.9762 0.8510 0.8553 0.9762 0.8510 0.8553 0.9762 0.8510 0.8553 

[/s] 0.139 0.133 0.079 0.241 0.245 0.145    

ɘ [/s] 42.4 44.8 33.1 73.4 82.9 60.4    

[Bq]  43.4 52.7 38.6 75.1 97.4 70.6    

[g] 89.6 143.1    

Bq/kg 484.4 588.2 430.8 524.8 680.6 493.4    

[Bq/kg]  1072.6 1205.4    

 

 

 

 

 

 



 

 

(Soil18)─ La│ ↕╣⌂⅛∫√ 

 

 

 

 

 

La 2O3≤ Lu 2O3╩ ╣√ Soil2 ╩ ⇔√ ⁹La ≤ Lu ⅛╠─ ⅜∕

╣∙╣ ╠╣╢⁹662keV ─≤↓╤⌐╙Ⱨכ◒⅜ ╠╣╢⅜⁸↓╣│ ↄ≢ Cs137

╩ ∫√ ╩⇔√ ⅜ ⅎ≡™╢≤ ⁹ 

 

 



 

 

KCl ⅛╠ ↕╣╢ɘ ╩ Ge ≢ ⇔√ ⁹ ⅜ KCl ─ ⌐ ╣

√ ≢⁸ ⅜ ╙ ╣⌂™≢ BG ╩ ⇔√ ⁹1461keV ⌐ BG ╟╡ ⌐ ⅝

⌂ ⅜ ⅎ╢⁹ 

 

 

 

≢ ⇔√ ─ ⁹Cs137 ≤ Cs134⌐╟╢Ⱨכ◒⅜│∫⅝╡ ╠╣╢ 

 

 

 

 



 

 

Soil2: Lu ⅛╠ ↕╣╢ 202keVɘ ꜝ▬fi⁹ 

│ ⌐ Soil2 ╩ ╣√ ⁸ │ ╙™╣∏ BG ╩ ⇔√ ⁹ ≢ⱬכ☻

ꜝ▬fi⁸ ≢Ⱨ⁸4◒כɨ⁸6ɨ─ ╩ ⇔≡™╢⁹ 

4ɨ≤ 6ɨ─ ╩♃כ♦─ ™ⱬכ☻ꜝ▬fi╩ⱨ▫♇♩⇔⁸4ɨ ╩♃כ♦─ ™ɘ

─◌►fi♩ ╩ ⇔√⁹ 

 

 

 

 

Soil2: Lu ⅛╠ ↕╣╢ 30keV ꜝ▬fi 

 

 

 

 



 

 

Soil2: Lu ⅛╠─ ⌐╟╡ ⇔√ɘ ─Ⱨ⁹◒כ↓─ │ ⌐ ∫≡™⌂™⁹ 

 

 

 

 

 

 

⌐№╢ KCl ─ ≢ 1451keV ╩ ⇔√ ⁹∕╣∙╣─Ⱨכ◒⌐ ⇔

≡ⱬכ☻ꜝ▬fi╩ⱨ▫♇♩⇔⁸ ╩ ⇔≡™╢⁹ │ ⁹On source 

≤ BG ≢Ⱨכ◒─ ⅜∏╣≡™╢⅜⁸ ⌐╟╡▪fiⱪ─ ⅜ ⇔√√╘≤

⇔≡™╢⁹ 

 

 



│ Soil18⁸Soil2 ⅛╠ ↕╣╢●fiⱴ ─ꜝ▬fi⁹ 

Soil18⁸La ⅛╠ ↕╣╢ 789keVɘ ꜝ▬fi│ ↕╣⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


