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Lord Kelvein (1824-1907) 
 
“only two dark clouds on 
  The Newtonian horizon” 
     --- Relativity 
     --- Quantum Mechanics�

He is really very  
very sharp!!!�
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Stefan-Boltzmann’s law 
 
Wein’s displacement law �
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�Rayleigh–Jeans� 
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minν > ν
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∴ wh min =ν

k minE h w h( )= ν − = ν − ν
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D.  ŐƧµǎǓ�

����Ǡɥ¾ɄW�Ǒ���ǓɆʄ«ˁˈɽ»�
����¾ǙǎǓWƪǎǓ£���ǓɆ£q�ȫ�
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 λs − λ i = A(1− cosθ)

X

X
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1 2 eP P P− =
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i e s eh m c h Eν + − ν =

s i
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h
(1 cos )

m c
λ − λ = − θ

e

h
m c m1043.2 12−⋅=
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��čɃǥ�Ȩŧɗ�Ŭˁɗ�Wūʞʨħ£íɀ�
��                               E = hν = !ω

E h hP n n n k
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ν
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λ
h

34h 6.626 10−= ⋅ ⋅�� �
341.054 10−= ⋅ ⋅h �� �
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(n,m)
2 2
1 1h 13.6eV( )
n m

ν = − mn < ��	��
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Pi!∫ dqi = nh

qi Pi
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λ =
h
P  P = !k  

k = 2π
λ
=
P
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 E = hν = !ω



             

���������ʟūßíɀbŧˁ£®ŨɞjŬʄq 
   £ȔʢŬũɀƫřJɪŅǨǾW 
       ɭßňʁƿƖŬü®Ŭ£˂ɿŧˁ�
��£ʽȎW´ɺɭßʁƿ£ƤŹüq�U�
��qǹVęɭ£�pÃɊ��������£Ʀƈq�

  

PP

Aei(k⋅r−ωt )  Aei(P⋅r−Et) !⇒

 !k⇒ P  !ω⇒ E
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