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. �éØ�Å+(RBWO)ì�3XÅãp

õÇ�ÅïÄäk�L5, ,du3�Å+¥�Å

Ë��XlÒ4ål�~�O\, ¦Tì�Ø|u

3põÇeó�. �
�Ñù«¯K, æ^a±Ï\

1�Ån
[3]

, ÏL(�`z, ¦>fåÓc�Å�^,

3�Ån¥�Å|Ì�8¥3ÑÑà, |uì�3p

õÇeó�.

±g1ï��EªÇ>få\�ìCHP-01�

�°ÄéXÅãa±Ï\1�Ån?1
¢�, Ù

(J�: �ÅõÇ1.3GW, óÀ°Ý∼30ns, �ÅªÇ

9.4GHz, ±100Hz�E$1.

2 a±Ï\1�Ån(��.
[3]

ã1�a±Ï\1�Ån(�ã, ã¥1« (0 <

z < L1)��ÅnÌ(�(±Ï(�), 2« (L1 < z < L2)

´¤£ã, 3« (L2 < z < L3)´�U«, ã2��Ån

¥r = 0.7cm?¶�>|Ez �Cq©Ù.

ã 1 a±Ï\1�Ån(�ã

ã 2 a±Ï\1�Ån�C|©Ù

ã3�åÅ=��Ç��Å|ÌÝ�Cz�,

dã�±wÑ, åÅ=��Ç��Å|ÌÝØäCz,

�3��¸�=��Çηmax, 9ÙéA��Å|Eopt;

�>fÐ©UþCz�, Ø=¸�=��ÇUC, 

�éA��Å|ÌÝ�UC, �k�>fÐ©UþÓ

(�²ï>fUþγs ��
[4]

(=: γ0 = γs)�(�2),

¸�=��Ç��; Ó�¸�=��ÇéA�Å|Ì

Ý�>fÐ©Uþ,pJp(X: �3).
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ã 3 åÅ=��Ç��Å|ÌÝ�Czã

1: γ0 =0.8γs, 2: γ0 = γs, 3: γ0 =1.2γs.

3 ¢�ïÄ�{9(J

�ÅõÇÿþ´^�õÇuÅ+3�ÅË��

mÿþ, Ë�/i�OÃG = 51, ÿþ&Þ/i�k

�áÂ¡ÈS = 0.8cm2, ÏdË�/iË��Åõ

Ç(=: �Åì��)��ÅË�)�
[5]

P =
4πL2

G

p(V )

S
, (1)

ª¥L = 3.2m�Ë�/iÓ&Þ/i�m�ål,

p(V )�&Þ/i�É��ÅË�õÇ, V �&Þ/i

ÑÑ�&ÒÌÝ. �ÅªÇ´ÏL·ª(½�ª)
[6]
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3.1 \�ìëê�NÁ

du¢�´3CHP-01\�ìþ?1�, \�ì

UÄ½$1ò��K��¢����§Ý, ÏdÄ

ké\�ì?1
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ì�¢�¤�¦��

4+{|��120Ω�'�½�100HzEªÇ$

1�>ØÚå6ÑÑ(ã4), ù�Ò��¡�ì�¢�

�e
ûÐ�Ä:.

ã 4 �4+ÑÑÅ/9å�

(a) 100Hz$1�Å/S�; (b) 100Hz$1�Å/U; (c) å�. 1. >Ø273kV/div; 2. >63kA/div; 20ns/div.

3.2 �ÅªÇ�^|rÝ�'X

a±Ï\1�ÅnI����r�Ú�^|é>

få?1Ú�. TÚ�^|���òK�>få��

þ, ÏdòØ�;�/K��ÑÑ�ÅªÇÚõÇ.

�ÅªÇ´����ëê, 3�¢�¥, Äk

ÿþ
�ÅªÇ�Ú�^aArÝ�m�'X(ã

5). duªÇÿþ´ÏL�ª&Ò�IO&Ò?1�

ª�ÿþ$ª&Ò���, ÏÿþØ���, ��

±20MHzþ?.

ã 5 �ÅªÇ�Ú�^aArÝ�m�'X

l¢�(Jw, �ÅªÇÄk�X^aArÝ�

Or�O�, ��^aArÝ��u2.3T�, �Å

ªÇªu½. Ó�/, l¢�(J�±wÑ, �X

>fååØ�,p, �ÅªÇO�. T(J�ÑyÌ

�´du�X^aArÝ�O�Ú>Ø�,p, >

få�p��Ý©þO�, l,p
>få��

ω = kzv0 ��Ç, ¢Sþ¦�T����ÅnÚÑ

��:?�ªÇO�, �^aArÝ�u�½���,

>få�î��Ý©þ®é�, Ïd�ÅªÇªu

½
[7]
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3.3 �ÅõÇ�^|rÝ�'X

ÑÑ�Å�õÇ´ïþì�Y²����ë

ê, Ó�ÑÑ�Å�õÇqÉ�Ú�^|rÝ�K�,

3�¢�¥, ÿþ
ÑÑ�ÅõÇ�^aArÝ�m

�'X. 3Ó��^�e, eZgÿþ��m�3X

Ø�u5%�Ø�, ùÌ�´du: 1) �¿u�>fl

Agu��m>6����É; 2) ÖêØ�.
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lÿþ(J5w, �>få�åØ�800kV�,

ÑÑ�ÅõÇ3^aArÝ��2.3T�k����

:.

ã6�±wÑ, éuÑÑ�Å�Ú�^|�m�

'X, ¢�(JÚ�[(J3Ú�^|�rÝ�u

2.3T�Ø�ÎÜ. ùÌ�´du3ê��[�, >f

å�@�´��üUå, 3¢�¥, du�m>Ö

�A, Ïd��C¶�, >få¥�>fUþ�$. �

´duù
$U>f3�u2.3T�Ú�^|u)£

^��áÂ, ÏdE¤ÑÑ�Å~�.

ã 6 �ÅÑÑõÇ�Ú�^aArÝ�m�'X

3.4 �ÅÑÑõÇ�>fååØ�'X

>fååØ({|�½�, 9�>fåõÇ)�´

K��ÅÑÑõÇ����ëê. éu,�A½

�^aArÝ, ok��A½�>Ø�¦�>få�

p��Ý©þ�����, léAX����ÅÑ

Ñ
[8]

.

ã7��ÅÑÑõÇ�>fååØ�m'X(ÿ

þØ��)��Ï�c¡)º���). lã¥�±

wÑ, �^aArÝ�2.3T, XJ�>fååØ��

800kV�, ØØ¢�(J�´�[(JÑ�±���

���ÅÑÑ.

ã 7 �ÅÑÑõÇ�>fååØ�m�'X

�
�yì�������ÅÑÑ, >fååØ

7LÀ3åÅÓÚ���S, �p½�$�>fåå

ØÑ�U¦>få��m�Å��^Ø¿©, lü

$åÅ=��Ç, ü$ÑÑ�Å�õÇ. ùÒ´�>

fååØ�800kV��Ï.

3.5 EªÇ$1¢�

ÏLþ¡�ïÄ, ��3�^aArÝ�2.3T�

�¹e, é�4+{|Ú>Ø?1
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�3�4+ÑÑ>Ø�790kV, å6��6.7kA��
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ªÇ$1��Å/, Ù¥�ÅõÇ��1.4GW!�Å

ªÇ�9.4GHz!�Åó°��30ns!åÅ=��Ç

��26%.

ã 8 100HzEªÇ$1��ÑÑÅ/

(a) 100Hz$1�Å/S�; (b) 100Hz$1�Å/

US�(20ns/div); (c) �ª{ÿ���ÅÅ/(Äª

�9.13GHz).

4 (Ø

3CHP-01\�ìþ, éJÑ�XÅãa±Ï\

1�Ån?1
¢�ïÄ, ��3�4+>Ø��

790kV!>6��6.7kA���
�ÅÑÑõÇ�

1.4GW!�ÅªÇ�9.4GHz!�Åó°�30ns!å

Å=��Ç�26%�¢�(J, T(J��
ISk

?Y²¿�ISk?Y²�C.
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Experimental Investigation of Repetitive X-Band Quasi-Periodic

RF Cavity for High Power Microwave Source

MA Qiao-Sheng1,2;1) LI Zheng-Hong2 MENG Fan-Bao1 GAN Yan-Qing1

LIU Zhong1 CHANG An-Bi1 ZHOU Chuan-Ming3

1 (Institute of Applied Electronics, CAEP, Mianyang 621900, China)
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Abstract A novel resonator of quasi-periodic structure is introduced in the paper. On the accelerator CHP-01, its

output power and frequency’s dependences on system parameters are experimentally investigated. When voltage and

current of repetitive diode are 790kV and 6.7kA, respectively, and its repetitive rate is 100Hz, the performance of

1.4GW microwave output power at 9.4GHz microwave frequency with 30ns pulse width and 26% conversion efficiency

are reached.
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