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L 1 LIAÚ�4+¥�ëêé'

�4+�4 LIA

	\>|/(MeV/m) 1—10 Ã

>fUþ/MeV 10−2—100 100—101

>få6r/A 100—105 103

>l�¡/m2 10−21—10−22 10−22

õÇ�Ý/(W/cm2) 106—1010 1011—1012
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±©z[16]¥Jø�¢�ÿ��Ta7á9u�A�

ëê?1O�. 9>f6÷vúª(1), ª¥k´À

�[ù~ê, T´§Ý, kT ^>fÏ�ü L«, eϕ

�Lá�L¡ºÑõ, eϕ = 4.19eV, η´u�Xê,

η = 0.55×106
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(

−eϕ

kT

)

. (1)
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√
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me
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nthermal =
ηT 3/2 exp(−eφ/kT )

e

√

me

2k
. (3)

3ã2¥�Ñ
9u�>6�Ý�qL¡§ÝCz�

�. ã¥12MeVÚ20MeVü:�LT§Ýe�9

u�>6�Ý�Ð�uCAEP�12MeVÚ20MeVC

�þå6�Ý. éu#��LIA5`, Ï~�q�3

10nsS�>få\9�£:. ¤±, 9>fu�´é

r��.

ã 2 9u�>6�Ý�q¡§Ý�Cz�

<ºÑq¡�9>fòÉ�å�m>Ö|�{�

�£, u´qL¡òÑyK>Ö\O�y�. ùp

k6Ø�Ä�lfN��), ��ÄK>Ö��/¤

9Ùé�Y9>f�K�Úg��$Ä. ��¡, §

/¤��³^, ò{�qL¡u��9>fB�§;

ã 3 9>f�$Ä!\È«¿ã

,��¡, §q¬-�Ù	L¡�å6>|, ¦�Ù
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�±^¡>Ö|rúª��K>Ö�-�å6>

|���.>Ö�Ý

Ee =
σ

ε0

, (4)

ùpσ �L>Ö¡�Ý, ε0´ý�0>~ê, Ee´

¡>ÖL¡|r. å63qcïá��m>|r

Ý3107—109V/m���. u´�¦K>Ö��Ýσ

310−4—10−2C/m2. b½9>fu��±Y�m=

5×10−9s, ���¦�>Ö��Ý, I�>6�Ý�:

104—106A/m2. lã2¥�u�>6�Ý�5w,

���ù��>6�ÝéN´.
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Ú©f�lf)�K�´õ�¡�, QkÄåÆ1�K

�, qk>ÖÐ¼!Klf/¤��A(Ï�ù
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\). ùp�'%cö, wK>Ö�élfÄåÆ1�
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�å3T«�¥. ù��å6�m>Ö|�±��

�\3qþ�	|. u´, ��q«�m��K>Ö

3d	>|��^e, òªu,«©Ù, T©Ùe, �

K>Ö�g|v±¶-	|�K�, ùÒ/¤
lf

}�LÞ«. ØÓu���lf}�LÞ«�´, 3

ù«�¹e, 9>f�u�åXé���^, ��¡

´Ï�§�>f�Ýv
p, kér�¶-Uå, ,

��¡ù
9>f�±X}�«�Ä�²ï, ÄK>

f¬é¯ÏL-9��K.

ã 4 q c ¶ � þ > f � Ý ! l f � Ý © Ù 

�(þ),³©Ù�(e)

3.4 £6lf�8ì$Ä

��â5wlf�$Ä. du}��¶-�^,

�þ�lf¿Ø¬��å6�m>Ö|�k�\�,

lfò±�lfN8ì$Ä�/ª*Ü. Ï~, û½

�lfN)ä�Ç�Ï�k3�: 1) 	\>|é�>

âf��^; 2) âf�ÝFÝÚå�*Ñ$Ä; 3) â

fÚ±>�m�3�§ÝFÝÚå�9*Ñ$Ä. ·

�@��lfN�$Ä�U±9*Ñ�ÝÚ�ÝÚu

�*Ñ�Ì. éì>4�lfN*Ñ�Ý�ïÄ, ù

«8ì$Ä��Ý�U3106cm/s�þ?.

éuù��., üXlVgþ, ��±l>ó�

��Ý5n). rCqL¡�>Ö���K>Ö�,

lq����lf����>Ö�, §��Ó�¤

>ó�. >ó�3	|¥¬�±·�.

XJþãÔnã�¤á, @o, éyk�¤k¢

�(JÒéÐ)º
. 38c�åóÀ±Y�mp,

�lfN�$ÄºÝ3mmþ?, g,, ù«�¹e,

LIA¥>få�q�)�lfØ¬3åóÀ±YÏm

éà�E¤K�.

4 �y5¢��O

þã�.��aÑL��£6lf$Ä5Æ�

£ãµe, I�¢��u�Ú?�. [æ^Mach-

Zehnder -1Z�¤(Üp�©Ì�Åéq«�l

fN�G�Ú$Ä?1ïÄ. T�{�ÿþ�Ý3

1016/cm3 ±þ�p�Ý��lfN.

¢���n5ÿþÙÛXã5, ã¥M1, M2��

��º, S1, S2�©åì, L1, L2, L3�ßº, F1�È

1¡, F�¤�²¡.

ã 5 Mach-ZehnderZ�{ÿþ£6lfÙÛ

Ùó��n�µ-1ìuÑ��Z13S1��

��¡þ©¤üå, �å��&ÿ1å, ²L�ÿ�

�lfN; ,�å��ë�1å. üå1�ª3S2þ

#¬Ü, �/¤�Z�. �lfN��Ý©Ù�±

ÏL'��Z�¥Z�^«�éu�µ^«�£Ä5

¼�
[17]
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N$Ä�¹.
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fåñÂ�)��lfNÚq¡�m�U�3lf}

�LÞ«. TLÞ«pCq¡>f�Ý�é�p, 

�q¡K�lf�Ý�é�p. Tlf}�LÞ«�

±¶-å6�m>Ö|é�lf�\��^. Ïd,

^�lfN8ì*Ñ$Ä5£ã�lf�$Ä5Æ�

U�O(. XJù«Ônã�¤á, K£6�lfÒ

Ø¬éå6à��¤�³, ù�:Ú®k�¢�(J

´¬Ü�, �TÔnã�´ÄO(, �k�?�Ú�

¢�u�Ú?�.
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A New Physical Image on Backstreaming Ions Study *

LONG Ji-Dong1;1) LIN Yu-Zheng
1

SHI Jin-Shui
2

YU Hai-Jun
2

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

2 (China Academy of Engineering Physics, Mianyang 621900, China)

Abstract Backstreaming ions issue is a major concern for new generation radiography facilities based on LIA (linear

induction accelerator). Its theory based on dynamics of single particle driving by beam charge field predicts that the

ions could bring adverse effect on beam focus, resulting in degrade of radiography resolution. The predicted phenomena

have not been observed until now. A new physical image on ions movement is presented here. Through analysis, it is

found that an ions sheath transition zone could form between the target surface and the plasma. The sheath zone could

counteract the beam space charge field applied on the positive ions. So using mass movement of diffusion to study ions

behavior may be more proper. A verification experiments on the new image is also given in the end.

Key words beam-target interaction, backstreaming ions, ion sheath, beam focus
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