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1. de Broglie’s relation states that 𝝀 =
𝒉

𝒑
=

𝒉

𝒎𝒗
 

Bohr’s angular momentum quantization: 𝒍 = 𝒓𝒎𝒗 =
𝒏𝒉

𝟐𝝅
 

⇒ 𝒎𝒗 =
𝒏𝒉

𝟐𝝅𝒓
 

So, 𝒏𝝀 = 𝟐𝝅𝒓 (which n = 1, 2, 3 …). It means that the matter wave must be 

standing wave, or the electron would fall into the nucleus when accelerating 

around nucleus.  
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1. dv=d(
𝒄

𝝀
)= |

𝒄

𝜆𝟐
𝒅𝝀|，代入(7)即可求得(9) 

2. 𝑝(𝜆)𝑑𝜆 = (
8𝜋ℎ

𝜆2 )
1

−1+ⅇ
ℎ𝑣

𝜆𝑘𝑇

𝑑𝜆 

Assume x= 
ℎ𝑣

𝜆𝑘𝑇
 , 𝑑𝑥 =

−ℎ𝑐

𝜆2𝑘𝑇
𝑑𝜆=

−𝑘𝑇

ℎ𝑐
𝑥2𝑑𝜆 

𝜆 max 𝑜𝑐𝑐𝑢𝑟𝑠 𝑤ℎ𝑒𝑛 
𝑑𝑝(𝜆)

𝑑𝜆
=

𝑑𝑝(𝜆)

𝑑𝑥

𝑑𝑥

𝑑𝜆
= 0 

(
−𝑘𝑇𝑥

ℎ𝑐
)2

𝑑

𝑑𝑥
[8𝝅𝒄 (

−𝑘𝑇𝑥

ℎ𝑐
)

𝟓
𝟏

𝒆𝒙 − 𝟏
] = 0 

(
−𝑘𝑇𝑥

ℎ𝑐
)28𝝅𝒄 (

−𝑘𝑇𝑥

ℎ𝑐
)

𝟓 𝑑

𝑑𝑥
[

𝑥5

𝑒𝑥 − 1
] = 0 

𝑑

𝑑𝑥
[

𝑥5

𝑒𝑥 − 1
] = 0 

5𝑒4(𝑒𝑥 − 1) − 𝑥5𝑒𝑥

(𝑒𝑥 − 1)2
= 0 

5(𝑒𝑥 − 1) − 𝑥𝑒𝑥 = 5 (1 −
1

𝑒𝑥 − 1
) = 0 



By numerical method or other programs (mathematica)  x≈ 4.96 

 

 

 

 


