
The Hindenburg disaster 

6 電流與電阻 

http://www.youtube.com/watch?v=ZWSRIIg8KXQ&feature=related
http://www.youtube.com/watch?v=F54rqDh2mWA
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6-1 電流 
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• 電荷守恆 

克希荷夫電流(節點)定理 



電流密度 
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電流密度與漂移速度 
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銅的漂移速度 
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dAl=2.5mm, dcu=1.8mm 

i=17mA, ρ=9×103kg/m3,M=64×10-3kg/mol 



6-2 電阻與電阻率 

• Resistance 

• Resistivity 

• Conductivity 
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電阻率 



Figure 25.4 
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Resistivity and temperature 

• Resistivity depends on 
temperature. See Figure 25.6 at 
the left. 

• Table 25.2 shows some 
temperature coefficients of 
resistivity. 



Symbols for circuit diagrams 
• Table 25.4 shows the usual symbols 

used in circuit diagrams. 



Resistors are color-coded for easy 
identification 
• This resistor has a resistance of 5.7 kΩ with a 

tolerance of ±10%.  



電阻的計算 
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http://wiki.xtronics.com/index.php/Resistor_Codes
http://samengstrom.com/nxl/3660/4_band_resistor_color_code_page.en.html


Ex. Current from a lightning strike 



電阻率的溫度效應 
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Cu: 293K 
1.69x10-8 
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The effect of temperature  



電阻的微觀意義 
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6-3 Ohm’s Law 

流過一電路元件之電流與該元件之
電位差成正比 
電阻率與電場的大小及方向無關  
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I-V curves 

conductor pn junction diode 



6-4 Semiconductors 
半導體 



電阻率的溫度效應：
導體與半導體的差異 
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Superconductors 

超導體 



More Maglev - magnetic levitation 

http://web.mit.edu/physics/hudson/ResearchBackground.htm 



Maglev、MRI and Tevatron 

http://en.wikipedia.org/wiki/Land_speed_record_for_rail_vehicles


Power line and motor 



BCS Theory-The Cooper pairs 

http://www.chm.bris.ac.uk/webprojects2000/igrant/hightctheory.html 

http://www.chm.bris.ac.uk/webprojects2000/igrant/bcstheory.html
http://www.chm.bris.ac.uk/webprojects2000/igrant/hightctheory.html



