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Abstract: HGI is assembled by the periodic conductor layers ' =,

and nsulation layers, and the changing of the cycle length, .

the thinckness proportion of insulation layers and metal layers

also affect the insulation performance. Kapton and stainless , 15 4 B4 100ns
steel were selected respectively as the insulating and 280 kV/
c_onductlng materlal. The_effecF of different exterior electric cm, 400 kV/em )

field and different configurations on the performance of

well-conditioned, flat-surface HGI assemblies was investigated 20 %0 [5]

by simulating the orbits of electron near the HGI surface - (DWA),
based on finite-element software. Numerical calculation of
electron orbits has shown that: (Dthe periodic electric field in ) HGI

HGI assemblies can restrain the development of electron , ,
multiplication. Better performance could be attained while L= , 30 mm, 30 mm,
0.2 mm and I/M=5; (2the+45-degree structure shows a better 150 kV/em

performance than the standard flat-surface HGI; (3 there are

some limitations in the software which can not reflect the

physics of vacuum surface breakdown veraciously.

Key words: high-gradient insulator; structure design;

, +45°  HGI

Kapton; the orbits of electron; 1
numerical calculation
[6] 1 )
0 1
(HGI) !
:2007-05-23; :2007-08-07

(1979-), , '



43 6 Enéx Vol43  No6
- 464 2007 12 High Voltage Apparatus Dec. 2007
L] ) ]
3 @ AB .
) CD ,
) , CD ,
HGI ; @A
) : ;3B
, COMSOL  Multiphysics , ,
3.2 , , )
Kapton Kapton (C,HiN,Os)
] . ®
1 [8]1 H
, - 200 @ ,
300 500 , )
3.4 , . X-ray 7 3 ,  1.2mm,
, 1 mm, 1.5 mm,
0.8 1.1 mm 4x10°°,
1x10°° mm, 1x107,
2
2
, 30 mm, 40 mm, 30 mm,
L=0.4 mm, I/MF1,
, , , B4 S #EfEFHE
150 kVv/cm,
[91
' 081011
( 3, K6 BRETFHE 7 HCIFALKIE KR 5 &
H 5
, ABCD S 3
: 3 co 150 kV/cm B
H 1 f 8(
0.016 cC D ,
0.008
0 ) '
) s i 1} B ,
-0.016
0 0.010.020.030.04 : ,
B2 HGI % PkZ54 & M40 B3 HGI i I/M=3
S A B B , 9,
, 4 6 @D ( S




43 6 Znéx Vol.43  No6
2007 12 High Voltage Apparatus Dec. 2007 - 465

4 +45°
, +45°
, HGI
I/ME5, 400 kVvicm,
, 1, “ _\/ ” ( : : 1 ;
X (a) & B J2 46 1 . - 9L (b) 4422 2 1 v T $L 58
10 L=0.2mm,I/M=5 B9+45°%5 83 & )& 2
7 LA B 46 2% )2 2 1 1Y L T Bl
1
@ ;
I/IM @ '
Umm  E/(KV cm?) HE)
11 21 31 41 51 61 71 ’ ’
150 v v x x x x x ,
0.4 200 v v x x x x x , 400 kV/cm
250 v v X x X X X ,
150 v X v X X x x ,
0.3 200 v X v X X x x
250 v X v X x X X HGI
150 v v v v v X x , ,
0.2 200 v v v v x X X
250 v v v v v x X
150 v v v x x x x
0.1 200 v v v X X x ( )
250 v v v v x x x ' [1] 100ns
1 @D 400 kVv/cm ,
L 0.2mm 450 kV/cm
; @ ] ) 5
: 46)
, , L=0.2 mm, I/M=5
, , I/M=5 ,
, , +45°
150 kV/cm
) ns
, , 1
, L=0.2 mm, I/M=

5 , 200 kv/cm [1] ELIZONDO J M. Novel High Voltage ~( 473 )



43 6 Znéx Vol.43  No6
2007 12 High Voltage Apparatus Dec. 2007 - 473
2 $»80/$100x1 060  $»80/$h104x1 070 E
IN /mm E/GPa E /GPa
80 /p100x $80 /104 $80 /p100x $80/p104x  $BO/H100x  h8O/p104x  $80/Pp100x  H80/p104x
1060 1070 1060 1070 1060 1070 1060 1070
1500 1500 17 14 12.09 11.72
1 3000 3000 35 31 11.74 1059
4500 4500 51 46 12.09 10.70 12.00 10.90
6 000 6 000 68 62 12.09 10.59
1500 1500 17 15 12.09 10.94
3000 3000 35 30 11.74 10.94
4500 4500 51 44 12.09 11.91 1196 1100
180° 6 000 6 000 69 60 11.91 10.94
E , 11.5 GPa
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