12 3 Vol 12,Na 3
2000 6 HIGH POWER LA SER AND PARTICLE BEAM S Jun , 2000
: 1001- 4322(2000) 03- 0343- 04
*
( 410073)
1 15Pa , 10 10"gn @ : ,
1053 A
1 ’ o )
[1,2]
[2]
1
200 400keV
81-M -01 ( ) 80QA ,
70ns, 300keV 6nm 4mm
34mm 588mm , 1 15Pa
( 67Pa) , ,
[4]
ahi (1) no (1)
a - 1 w (1) ng (t) o(t) (1)
Ng ; Nb T ;O
, [5] o= 1 874%x 10 M *x1+
Cxz) (an?), M? C , ‘M ?= 3 74,C= 34 84,x1= B ’In[B/(1-

B)1- Lx2= B, B= ve/c,c

* 863
2000 1 19
,1975 5

,2000 3 28

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



344 12
(D) ; (2)
Te= AEk- W W ; (3) ; (4)
Zn
[6]
_ Eo _Re 1 29M(Zny + Z5) 1 2917
AE(keV) = (Q 78- Q OOO5Eo) RAZ" " T oo R. - s N (2
Zm Re : mg- an ’
33av 1, 15
6eV , 17 4ev
3008V 70ns 5008 ,
1 15Pa , 1 4x 10° 2x 10"
an”® Q 4x 10° Q 5% 10"an "’ 10*° 10%gm"° [1]
2
21
(D
; (2) ; (3)
; (4) ; (5)
(1) 1 1
1 (2) H
(3) ,
, (4
, , 10ns
22
1 1
2 :
= SQ/ 0 SQ il
H P54502A
g% inlet
maghetic fiekd
—
l‘t%m’lin plasima flange] - 53 oscilloscope |
i 1
! | .

Fig 1 Configuration of guide tube
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Fig 3 Typical saturation ion current of plasna(a), signal of probe in condition of vacuum (b)
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USINGLANGM UIR PROBE TO DIAGNOSE PLAM A
PRODUCED BY RELATIVISTIC EL ECTRON BEAM
IONIZING NEUTRAL GAS

JWA Yun-feng, Q AN Bao-liang, ZHAN G Jian-de, L U Yong-gui
D gparment of Applied Physics, N ational U niversity of D & ense T echnology, Changsha, 410073

ABSTRACT: W e estimated the plasna density produced by relativistic electron beam (REB) ionizing neutral gas,
using both ionization theory and another method enployed often to study energy losses of electron beam trangorting
through matter in nuclear physics On experment, L angmuir probe isanployed to measure the plasna density produced
by IREB ionizingN 2, and the curve that plasna density variesw ith gaspressurew asobtained The experimental results
indicate that plasna density in low pressure (1 15Pa) region is in the order of 10 10"an" 3, which coincidesw ith
theoretical estimation, and themethod using probe to diagnose plasnaproduced by IREB ionizing neutral gasw as feasi-
ble

KEY WORDS relativistic electron bean; plasna density; L angnuir probe
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