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Penning ionization, one of the fundamental chemical reactions involved in ionized gases, is recently
demonstrated to facilitate a new type soft ionization source with a high-e$ciency in mass spectrometry. In this
review I present indispensable physico-chemical understanding of Penning ionization to design and to operate
Penning ionization ion source.
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A� 
#W� EA� (eV) ��W�  a  aK.

He

2 1P
2 3P
2 1S
2 3S

21.217
20.964
20.615
19.819

V � W �
3¨�bLW�
' ( � W �
' ( � W �

2 1PR 1 1S
2 3PR 2 3S

58.43 nm
1008.3 nm

Ne

3s 1P1

3s 3P0

3s 3P1

3s 3P2

16.848
16.716
16.671
16.619

V � W �
' ( � W �
V � W �
' ( � W �

3s 1P1R 2p6 1S0

3s3 P1R 2p6 1S0

73.59 nm

74.37 nm

Ar

4s 1P1

4s 3P0

4s 3P1

4s 3P2

11.828
11.723
11.624
11.548

V � W �
' ( � W �
V � W �
' ( � W �

4s 1P1R 3p6 1S0

4s 3P1R 3p6 1S0

104.82 nm

106.67 nm
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5. ��������	
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A� �!����p�	� ��X'�!�7c89�q
r_�C� Fig. 6 �BsC����(k�t��j>�
�t��@�*uZ*�X'� A� �1^!�� e�1 � DE
��M�!��FG�* e�2 �_��!�+\�v��t
�w�H!xCY�yNz4{��Xd*IJ)�*�
�� Fig. 6-(a) �X'�./��g� �D$�!�� t�w
�@�*K��yNz4{�|L�	+�YV� �C�
Fig. 6-(b) �X'�}~� A� �M�'�+� yNz4�
�4��L�M�����N��!�+IJ)�*���
��4��LJKLMN�O@P+t�wCY��� r1,

�5 23456748+��(��+n��X'�DQ��4
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M]��*T�� �fgU Ofg�#a�VR �@`��J
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�6 ��(�DQAE	�@��� � \�IE,+W�SX
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X�_���'�Z�� <!= ��"#�����

r2 �`�*\)V��� !��IJJKLMN+ r1, r2�
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LMN EA� ���� IJ!�� `a3�7� Fig. 6-(b) �
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