
1 30 ò 1 1 Ï

2006 c 1 �

p U Ô n � Ø Ô n
HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol. 30, No. 1

Jan., 2006

�>6½u�c>Ò4��[�¢�ïÄ *

Ü�� xÜl
1)

/D� o�Â o©�

(�u�Æó§ÔnX �® 100084)

Á� ?Ø
c>Ò4�u�Ån, /ÏMAFIAéØÓ>4(��c>Ò4L¡>|©Ù?1
�[

O�. O�¥uy, u�¡>4(�éc>Ò4L¡n.:?�|Or�AK�é�, AO´äk��

>4(��c>Ò4äk���n.:|r, l¼���Ú�½�u�>6. ÏLé>4(�9

Ùó²�U?, ¦^PLZTc>Ò43¢�¥��
�u100A�>6.

'�c c>Ò4 ��>4 ¯4z�= L¡�lfN

1 Úó

c>Ò4��Cc5#,��«r6>få,

3põÇ�Å!\�ì!põÇm'!²¡w«�+

�ÑkéÐ�A^cµ. �éu9Ò4Ú1Ò4�D

ÚÒ4, c>Ò4äkéõÕA�`:, X: p>6�

Ý; �$�u�Ý; Ø´¥Ó; ~§ó�; ó²{ü¤

�$�.

8c�~^�c>Ò4Ñ´3¡Gc>>bL¡

CXA½/G7á>4, ÏL	>|-y�ÃãUC

Ò4L¡�>Ö²ï, l¢y>fu��. ù«Ò

4(��@dH.Riege�<u1988cJÑ
[1]

, ¿3¢

�¥uy
�u100A/cm2 �u�>6. l@±�, k

'c>Ò4�ïÄ×�mÐ, ïÄö©OÕáuÐ


¯4z�=!|�u�!L¡ðä�lfN�u�

nØ.

�©�âc>Ò4�u�Ån, ÏLMAFIA^

��·>|�[, JÑ
�«�±���½>fu

��Ò4u�¡>4(�, ¿3¢�¥¼�
��n

��(J.

2 c>Ò4u�ÅnVã

¯4z�=nØ
[2]

�Ñ, c>Ò4�S4z|¦

�Ò4�L¡Nk>Ö (gd>Ö±95gL¡½,

�U?¥�>Ö), ±�±¥5. XJ	\>|3éá

�mS_=
4z|, @oL¡þ�k^u¥Ú�^

�>fB�ü½Ñ5, /¤c>u�.

du¯4z�=nØ¿ØU)ºp0>~ê^

>�c>á�¥u)�r6>fu�y�. k<JÑ


n.:|�u�nØ
[3]

, ÙÄ�*:´: 	|�^

ec>NSÜ�>|rÝ�'uÙ0>~ê, �c>

á��0>~êép�, 37á–0�–ý�n.:?

�>|rÝ��107V/cmþ?±þ, >|Or�±Ú

å��¿L§, ?�Ú���¿>fu� (Explosive

Electron Emission, EEE).

Cc5�XïÄ��\, <�m©'5c>u�

¥�lfN��)L§
[4]

. 4z�=½|�u��)

�k�>f, 3��|�^e, ÷0�L¡$Ä, >u

>fÈ�L§, /¤ðä�lfN, ���lf¥�

>f3�4>Ø�^e�Ä�Ñ5.

¢S�c>Ò4u�L§´'�E,�, duÏ

~�c>Ò4á�Ó�äk�p�Ø>~êÚ0>~

ê, ±þA«Å���Ó��3¿�p'é, �ÃØ

´Äu±þ=«nØ�c>u�, Ò4L¡AO´n

.:NC�>|©ÙÑ´�©��, u�¡>4

�\óó²Ú(�K´K�Ò4L¡|©Ù�'�.

8c, �éc>Ò4>4(��ïÄ®²Úåé

õIS	�ïÅ��À, CERN�H.Gundel�<|

^>^|O�^� MAFIA �[
4z�=�.ec

2005 – 03 – 09 Âv

* I[pEâïÄuÐOy(863)]Ï

1) E-mail: zhengsx@mail.tsinghua.edu.cn, zhqh02@mails.tsinghua.edu.cn

71 — 74



72 p U Ô n � Ø Ô n ( HEP & NP ) 1 30 ò

>Ò4SÜp�>|©Ù�¹
[5]

, �Ñ4z�=Úu

�>fu��Uu)3c>Ò4L¡�Cn.:�à

³>bÜ©; INFN� I.Boscolo�<3¦^ØÓ>4

(��c>Ò4?1u�¢���Ñ
[6]

, �éDÚ»

�.>4ó, äk��.>4(��c>Ò4�±

¼��½�u�.

3 �[�©Û

ã1(a)¤«�8c�~^�c>Ò4¤äk�u

�¡>4(�, =7á»^��/>4�ë¤��N,

3dÄ:þ�äÜ©7á»^��/>4�ë�, X

ã1(b)¤«, �¦Ò4L¡/¤eZ»^/��>4.

�
ïÄØÓ>4(�éc>Ò4S>|©Ù�K

�, ¦^MAFIA�S�¬éü«(��c>Ò4©O

?1·>|�[, {z��Ò4�¡9Ù>|©ÙX

ã2¤«. lã¥�±wÑ, ��>4�Ú\�±wÍ

UCc>Ò4¥�>|©Ù�¹, ¦>|�\8¥3

�/>4�n.:NC. ,	, äk��>4�c>

Ò4, ÙL¡>|3ü>4�m���©þ©ª÷Ó

���, ù�k|u>f���$Ä/¤L¡ðä�

lfN.

ã 1 c>Ò4u�¡>4(�«¿ã

ã 2 MAFIA�[c>Ò4>|©Ù«¿ã

(a) ��>4; (b) k��>4.

�âc>Ò4u�Ån�)º, 4z�=u)3

c>>bSÜ, Ì�dR�uÒ4L¡�p�>|©

þÚu, k�>fÚu�lfN�L§K´>bL

¡	��>|�^�(J, ü«Å�þu)3n.:

NC. |^MAFIA��[(J, éã2¥ü«>4(

�n.:NC�>|?1½þ'�, lã3¥�'�

(J�±wÑ, äk��>4�c>Ò4, ÃØ´>

bSÜ�p�|, �´ÙL¡��|Ñ²w�u��

>4�c>Ò4.

ã 3 ØÓ>4(�c>Ò4n.:NC>|'�

(a) Ò 4 á � S � Ý 100Å ? p � > |(y © þ);
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Simulation and Experimental Investigations of an Efficient and

Stable Ferroelectric Cathode *

ZHANG Qing-Hui ZHENG Shu-Xin1) TANG Chuan-Xiang LI Quan-Feng LI Wen-Jun

(Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract The mechanism of electron emission from ferroelectric cathode is introduced. Distribution of the applied

static field in ferroelectric cathodes is simulated by MAFIA codes. It is shown that the structure of front electrode

can obviously influence the static field at the triple-point of ferroelectric cathode. A ferroelectric cathode with isolated

electrodes can attain stronger multiplicative field at the triple-point, which may be helpful in getting efficient and

stable electron emission. In the recent experiments, we have already got stable electron emission over 100A from a

PLZT8/65/35 cathode with isolated electrodes.
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