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�â^ý����ì (magnetically insulated transmission line oscillator, MILO) ¥Ä� (TM00 �) ��Cp�
� (HEM11 �) pª|©Ù�«O, æ^»��n�m HEM11 � π ���^���ª³�ì�¥p���)��
{, JÑ
p��³�. MILO. $^n��>^âf�[^�ép��³�. L Åã MILO ì�?1�[ïÄ, ê
��[(JL¡T�{U
³�ì�¥ HEM11 ���). 3dÄ:þéì�?1
é'5¢�ïÄ, ¢�(JL
²p��³�.ì�U
³� HEM11 ���), ­½ó�3Ä�.

'�c: ^ý����ì, Ä�, HEM11 �, põÇ�Å

PACS: 41.20.–q, 41.20.Jb, 41.60.Bq, 52.59.Ye

1 Ú ó

^ý����ì (MILO) ´�«3�?${
|��|��ì (crossed-field oscillator), §´ 1987
c Lemke Ú Clark JÑ5� [1]. duÃI	\Ú�
^|, ¦� MILO 3ì��.z!(�;nz��
¡äk�UÕþ�`³, MILO ²L�Ac�uÐ
®²¤�põÇ�ÅïÄ+��9:�� [2−5].

,
(�Øé¡!>fu�Øþ!!pª(
��OØÜn�Ï�Ñ�U�� MILO ì�¥-
yå�Ä� TM00 ��C��Ï"p��ª ——
HEM11 � [5−8]. p����)��ì�Ñyó�
Ø­½!ÑÑõÇü$±9ÑÑªÌØX��X
�¯K. Ïdp���ª¿�¤� MILO ïÄ¥�
I)û�¯K.

©z [6] æ^ KARAT §Sé C Åã MILO ?
1
n�ê��[, ÏL�é¡-yÅn�)
¢
�¥²~Ñy�p��ª. ©z [7] ÏLê��[
ïÄ&¢
Ò4>fu��ª!>Øþ,c÷!
Ñ\>Ø����«�é¡-yÅné�)�Å
�ª�K�. ©z [8, 9] Õ8¿», ÄgJÑ
ó
�3 HEM11 �� MILO ì� —— ÏLÜn�O
ì�úÅ(�, ¦ì�­½ó�3 HEM11 �. ©

z [10] ¥ÄgJÑ
�«p��³�. MILO, ¿
± C Åã MILO �~?1
ê��[ïÄ.

�©�é L Åã MILO ¢�¥���p��
ÑÑ�¹, é L Åãp��³�. MILO ?1

ê��[9ÐÚ¢�ïÄ. ê��[�¢�(J
þL², p��³�. MILO U
k�³�ì�
¥ HEM11 ���), ¦ì�­½ó�3Ä�.

2 nØ©Û [10]

MILO ì��úÅ(�´��Ó¶��nó,
?Û�ª��3ì��-yå5¿­½ó��7
�^�´T�ª3����n�m��£� π, =

Ez(r, θ, z + L0) ∼= Ez(r, θ, z)e−jπ

= −Ez(r, θ, z), (1)

Ù¥ (r, θ, z) �úÅ(�¥?¿:�I, L0 �úÅ
(�±Ï. ØU÷v^� (1) ��ªØU3ì�¥
­½ó�.

�Ä� TM00 ���C�p��´ HEM11 �,
Ù|©Ù�3���"��Åê [8,9], 3��n¥
î��é¡�ü�:|©Ù÷vXe'X:

Ez(r, θ + π, z) = Ez(r, θ, z)e−jπ
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= −Ez(r, θ, z). (2)

Ïd HEM11 ��^� (1) �z�

Ez(r, θ, z) = Ez(r, θ + π, z + L0). (3)

Ø÷v^� (3) T�ªòÃ{­½ó�.

XJò MILO úÅ�¡÷»�m����
Ý (��Ø�u 5◦) �ø (ã 1), d�1���ª (Ä
�) |©Ù9��ªÇ��mø�¡¥ TM00 ��
C, �a TM00 � (¡��ª 1); �ü��ª��
ªÇ��mø(� HEM11 �aq, ´d HEM11 �
�{¿©�
¤�ü�4z��p�R���ª;
Ù¥���ª4z���mø��R� (¡��
ª 2), ,��4z���mø��²1 (¡��
ª 3). ùü�a HEM11 �ª4z���½, ��ò
����nmmø��� ��m, ^� (3) òØ
U÷v. �Ò´`, �±ÏLUC���¡mø 
�'X5³� HEM11 ��-y. 
a TM00 �|
©Ù��þ!, ØÉmø� �K�, òU3 π �
­½ó�. ù�, Ò�±³� HEM11 �¦ì�­½
ó�3Ä�.

ã 1 møúÅ�¡

3 ê��[

L Åã MILO (�Xã 2 ¤« [11], T(�æ
^
 6 ��¡, cü¡��6¡, S	�»©O
� 78 mm Ú 136 mm; ¥mn¡�ÌúÅ�¡, S
	�»©O� 88 mm Ú 136 mm, ���¡�J�
�¡, S	�»©O� 96 mm Ú 136 mm, §�Â
84�¤J�mY¢yõÇJ�. ÌúÅ(�±Ï
� 39 mm, �¡þÝ� 7 mm.

ã 2 L Åã MILO (�«¿ã

éì���n?1pª©Û, 3����n�
m�£� π ��¹e, �mø�mø�¡ (ã 1, �
�¡mø����)Ez |î�©Ù©OXã 3!
ã 4 ¤«. møc, 1���ª�Ä� TM00 �, �
�ªÇ� 1.38 GHz; �e5ü��ª´ HEM11

� � { ¿ � ª, � � ª Ç � 1.49 GHz. m ø �
1 � � � ª © Ù � TM00 � � C, � � ª Ç �
´ 1.38 GHz, ��mø�¡ TM00 �Ó; �ª 2 �
�ª 3 � HEM11 ��{¿��ü��ª: �ª 2
��ªÇ� 1.41 GHz, 4z���mø��R�;
�ª 3 ��ªÇ� 1.49 GHz, 4z���mø��
²1. duØ´î�ó�3 π �±9>f5�K
�, ì�¢Só�ªÇ¬Ñ$u��n π ���ª
Ç. ÏLpª©Û�±uy, mø�¡¥�ª 2 �
�ª 3 �4z���mø��¤�½'X (²1½
R�), XJò�¡mmø ��m, 'X (3) òØ
2÷v, =�ª 2 ��ª 3 ØU­½ó�3 π �l

�³�. 
éua TM00 �©Ù�Ä�, mø� 
Ø¬K� π ���^� (1), �±­½ó�3 π �.

ã 3 �mønNcn��ª©Ùã (a) TM01 �; (b) HEM11 �ª 1; (c) HEM11 �ª 2
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ã 4 mønNcn��ª©Ùã (a) �ª 1; (b) �ª 2; (c) �ª 3

ã 5 Ñ\>Ø>6Å/

ã 6 �©(�ì�ÑÑ�ÅõÇ��Å/ (a) 9ªÌ (b)

$^ 3 ��>^âf�[^�éì�?1â
f�[. Ñ\>ØÌ�� 617 kV, þ,÷� 50 ns.
�©(�9p��³�. MILO ÑÑ�ÅõÇ�

�Å/!éAªÌ9Ó¶ÑÑãÑÑ�>|©Ù
¥þãXã 6—9 ¤«. 3úc÷ (50 ns) >Ø-y
e [7], �©(�ÑÑ�ÅÌª� 1.39 GHz(õÇÌ
Ìª� 2.78 GHz.); ÑÑ�>|©ÙþL²ÑÑ�
Å�ª� TE11 �. ÑÑõÇÅ/¥�6¤©��,
����6¤©L²ÑÑ�ÅÌ�´�4zÅ [9].
dd�íì�ó�3 HEM11 �ª. Ïd3¢�ï
Ä��©(�k�UÏ(�é¡5��½>fu
)Øþ!�Ï�
�)p���ª¿�.

3Ó�Ñ\>Ø^�e, p��³�. MILO
ì � Ñ Ñ � Å Ì ª � 1.29 GHz(õ Ç Ì Ì ª
� 2.58 GHz.), Ñ Ñ � > | © Ù w « Ñ Ñ � ª
� TEM �. dd�íÑì�ó�3Ä� (a TM00

�), HEM11 �ª�k�³�.

ã 7 �©(�ÑÑ�>|©Ù

4 ¢�ïÄ

�
�yê��[(J, mÐ
é'¢�ï
Ä. Äké�©(� L Åã MILO ì�?1
¢
�ïÄ. ì�(�Óã 2. ;.ÑÑ�ÅÅ/X
ã 10 ¤«. ÑÑ�ÅªÌ�Ï, Ñy
p���
Ä���ª¿�; Ìª� 1.42 GHz, éAu HEM11

�; ,	�����ªÇ¤©�� 1.3 GHz, éAÄ
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�TM00 �.

ã 8 p��³�.ì�ÑÑ�ÅõÇ��Å/ (a) 9ªÌ (b)

ã 9 p��³�.ì�ÑÑ�>|©Ù

�Xép��³�. L Åã MILO ?1
¢
�ïÄ. ��(��', n¡ÌúÅ�¡Ñ÷»�
m
��� 5◦ �ø, ¿�òn��¡�mø �
3���p�m. ì�Ù{Ü©(��� MILO (

��Ó. ;.¢�Å/Xã 11 ¤«. ÑÑ�ÅªÇ
�� 1.3 GHz, éAÄ���ªÇ, �ê��[(J
�Î. ­E¢�(JL²ì�ó��ª­½, vk
*	�p��ªÑy.

ã 10 �©(�;.¢�Å/

ã 11 p��³�. MILO ;.¢�Å/

5 ( Ø

ÏL©Û MILO úÅ(�Ä��p��ªp
ª|©Ù, JÑ
p��³�. MILO ì�. ê�
�[9¢�ïÄ(JL², p��³�. MILO U

¤õ³�p��ª�), ¦ì�­½ó�3Ä�.
$^ù�#�{�±k�)û MILO ¢�ïÄ¥
²~���p���ª¿�¯K, ü$
éì�Ó
%Ý9Ò4u�á�þ!5��¦. 3 MILO ì�
ïÄ¥äk2��A^cµ.
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Abstract

A novel higher order mode depressed L-band magnetically insulated transmission line oscillator (MILO) device is put forward

by destroying the π-mode oscillating condition of HEM11 mode. High frequency analysis and PIC simulation are carried out. The

simulation results reveal that the novel MILO device oscillates in TM00 mode and successfully suppresses the higher order HEM11

mode generation. Contrastive experiments are carried out. Purified 1.3 GHz microwave obtains a corresponding fundamental mode

oscillation in higher order depressed MILO in contrast with original MILO which obtains a 1.42 GHz microwave output.
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