
���������   �	
����

��
� ����ก��
(� 40206)


���������ก�� !"	# 6

���������   �	
����

$�%#&'

��'�	$&(ก)�  ��ก*ก��+���&,�� 
���,�-�.&'$/&0&�/�

���������   �	
����

��12�/'ก��$3	���
$02342"�ก�&/
.&'��'�	$&ก)�
��12�/'ก��$3	���
$02342"�ก�&/
.&'&�$3(ก,�&

��1$�%#&56�.&0ก��0�'  

���������   �	
����

 ��1$�%#&56�256&43���$	��0�'7 
��12�/'ก��$3	���
$02342"�ก�&/
.&'��'�	$&ก)�
��12�/'ก��$3	���
$02342"�ก�&/
.&'&�$3(ก,�&



���������   �	
����

2�/'�6�  &8���942�/'��0�,�$ :
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&8���;/< $�	�ก��0�,�	��6� "����1.&'
�3%#234&8���  ( wave and particle
duality )
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"����1.&'�3%#234&8���
( wave and particle duality )
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( De Broglie�s hypothesis )
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E   = hf = hc

λλλλ

">�?	���1�����1.&';&��;,�
E   = mc2
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mc2 = hc
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λ   λ   λ   λ   =
h

mc
2,6 mc �%& D�$�,��.&'D�,& ( p )

λ λ λ λ =
h
p

9�';/< p = h
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$�%#& E $ : 13�''�.&'D�,&
E  = hf 234  f  = c
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��,E8��3 m ���������� !"#����$�(� v
9�'�	D�$�,��$ :     p  = mv &'���#

h
mv=h

p
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λ λ λ λ �%& ��������3%#.&'&8��� @�%&
����$�	�ก�6� �(��)�(����������)��
( De Broglie wavelength )
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1. &�$3(ก,�&�	13�''�93� 100 eV
94�	��������3%#$"6�;�

2. &�$3(ก,�&�	��������3%#&8���
0.1 nm 9'@� ����$�(� 234����
,6�'��ก��;��A�"	#B
<$�6'&�$3(ก,�&	�
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( Compton effect )

 �&� H,� ;/<"/3&'��0�82���/
.&';&��;,�"	#�6� �3%#2�6$@3(ก;��A�
�	��0�,�$ :&8��� D/�I����'�	$&ก)�
��������3%#�6�$/	��; ก�0
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&�$3(ก,�&ก6&ก�4$9�'

D�,&,กก�4"0

&�$3(ก,�&"	#ก�4$9�'

D�,&"	#ก�4$9�'

θθθθ
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�8�"	#ก�4$9�#'; ��ก  ��������3%#94
��ก,��; /<��   
�&� H,�1���9�;/<��ก��$ :

λλλλ - λλλλ =   λλλλc( 1 - cosθθθθ )


