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-.�ก'���/�01�0�!�*!"/2�$��,��	ก
( Hiezenberg	s uncertainly principle )
/2�$��,��	ก /+3(��"-.�กก��/�3�0�

����/�0�����4�53/+3!�0�"1�0�!�
4�"(6�1-�0"  1.7 '�����#�*!"
!�89�':���.��+���ก���
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;�<��&�'�����#�<�ก=����(�� <7
/+3'���/�01�0�!���" (6�1-�0"1.7
=����(�� ��'������;���	+�"��ก��

(∆∆∆∆x)(∆∆∆∆p) &  h
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∆∆∆∆X ' ! '���/�01�0�!���"
(6�1-�0"

∆∆∆∆P ' ! '���/�01�0�!���"
=����(��

h = 1.05 x 10-34 j.s
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;�<��&���3��7,,<6����

0 1 2 3 4-3-4 -2 -1

 43�!�89�'!�50���(6�1-�0" x = 4 m
<7��'���/�01�0�!���"(6�1-�0"

∆∆∆∆x = 0 m.
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;�<��&���3��7,,<6����

0 1 2 3 4-3-4 -2 -1
{  }{  }{  }{  }

!�89�'!�50���(6�1-�0" x = 2D0.1 m.

<7��'���/�01�0�!���"(6�1-�0"��E�
∆∆∆∆X = 0.2 m.
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�� �!!�89�'1�+"(����E�'. �� <7,!ก
/�0/+31�0�!��0�!�89�'!�50���:+ ,!ก/+3
1(0�;��"!�50:��0�" ∆∆∆∆X ��0�����

∆∆∆∆X

λλλλ=?

43� ∆∆∆∆X 1',<7,!ก(6�1-�0"!�89�'/+3
"0��1(0'������'. ��/+3/�01�0�!�
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∆∆∆∆X
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43�ก.80�'. ��ก�3�"<7,!ก(6�1-�0"*!"
!�89�'(∆∆∆∆X)��ก 1(0,!ก'������'. ��
(λλλλ)/+3"0��

���������   �
��
�
�

'���/�01�0�!���"(6�1-�0"(∆∆∆∆X)
 1.7 '���/�01�0�!���"=����(��
(∆∆∆∆P) <7;�<��&�:�1ก�:+1ก�-���"
��0�����
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1ก� X <7/+3   (∆∆∆∆X)(∆∆∆∆Px) &  h

1ก� Y <7/+3   (∆∆∆∆Y)(∆∆∆∆Py) &  h

1ก� Z <7/+3   (∆∆∆∆Z)(∆∆∆∆Pz) &  h
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 /2�$��,��	ก1�+":-3�-#��0� !��.#ก(�!�
/�0�����4!�50:�����'.���/+3  �� �!"<�ก
����'.�������3�G0���5��	ก.�"  10-10m
1(0'���/�01�0�!���"(6�1-�0"*!"

!��.#ก(�!����'6���&/+3   10-11 m    $��"
��กก�0���3�G0��5��	ก.�"*!"����'.���
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1(043�(3!"ก��:-3!��.#ก(�!�!�50:�
����'.���/+3<7(3!":-3��;.�""���5"
ก�0�   20 MeV
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1. !�89�'��. 0.05 g �'. �!����+3��
'�����#� 20.5m/s 4�" 20.7m/s  <"
-�'���/�01�0�!���"(6�1-�0"
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2. !�89�'��. m �'. �!������E��"ก.�
����� r <";��5<�	-�'���/�01�0�!�
��"'�����#�*!"!�89�'�����E�

∆∆∆∆v &
2ππππmr
h
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3. !�89�'1!.����.  6.7 x 10-27 kg
�'. �!����+3��'�����#�  6 x 106m/s
43�'���/�01�0�!�*!"ก����+'���
��#���E�  0.5 x 106m/s   '���/�01�0
�!�*!"(6�1-�0"*!"!�89�'1!.��
��'0���0�/��� �!��.*!"1!.��'"(��
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ก.���(�	'�!�(��/�0�����4,!ก/+3

1�0�!��0�!��.#ก(�!��!,J  ����'.���
!�50���:+ -� ! �'. �!����:�.�ก�&7:+,!ก
/+31(0�;��"=!ก�����<7;,!��.#ก(�!� &
���(0�"J ��ก�3!���0�:+


