11 4 Vol 11,No 4
1999 8 HIGH POWER LASER AND PARTICLE BEAM S Aug , 1999
: 1001- 4322(1999) 04- 0465- 05
( s 525 79 610003)
Hav) ,
HGMV
300 450um Q7 1 2um 300 700 HQ@QV,
10nm, 97%, Q 9IM Pa,
Q 43 Pa
. ; ; ICF
:TL 639 11 A
Haw) (ICF) oT)
70 HGQV , HGM :
(< 100nm), 95% 97%, , 300um, Ra(
) , 20 200 1] 90 ,
100 300um Hau ICF HGQV 300
450um 1um HGMV HGV )
[3] , , H GV| y H GV| y Ra
200 3 M PaY, Ra 200 HQM
HGM , , HGM ,
1 HGQV
11 HaV
[1]
Apwot = prj2(1+ c 2)/2 (1)
, Apuwt (Pa); ¢ ;b (kg/M?®); v (m/s)
Rayleigh . . A Vj
: f ( @ ) Ve (3
A= Vj/f (2)
V= de%A (3)
,do (m); A (m)
* 863
1999 4 27 , 1999 6 15

,1970 4
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



466 11
(2) (2 3
_ I 2|:—QKD.M ]1/2
Va= 290 2014 ¢ 9 (4)
HGV : ( )
, HGM
Vgbly= VeiS(1- 1) (5)
Vg HGV (m3); Py (kgﬂn3);8 ;
|
HGM ,V,
V= it (6)
,d¢  HGM m);%w HGM (m)
4 (5 6 HGV
o _ 1 Z[Am;] VP
dgtw - 4d0 f2pf (1+ C— 2) pgS(l |) (7)
@ Hau
, Hau
12 HaV
HGV DT , , R.> 50 100 HGM,
ps (Pa) pr(Pa) HGM Ra sl
__8 .,
= Ra (8)
P Ba- 9
pr = 46/Ra (9
E (Pa); v o (Pa)
Griffith M Hau
, Griffith , , HGV
2
(AR) KOH(AR) LiOH (AR) AR)
[2]
HGV , ™ - 50 L eitz
HGV , HGV
, , Ne ; 200 , HGM
D2, HGVI D2 )
3
31
[2]
, HGV HAGV 1250 1300 ,

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



467
, 1500
6% 10% 250 1200
300um 300 450um &)
Lim HQM 170 190 i 900
1 120 130 2 180 g 600
200 , 3 270 290 E
300
, 1
[¢]
32 0 2 3 4 5 6 71 8
(purge gas) distance /7/ pm
, Fig 1 Temperature distribution inside the
HGMV Ar Ar
furnace from the top to the bottom
He [1v5] ] ]_
) Ar
50% y ) 1
, H w , “ ”
) HGM
, 300 450um Ium HGQV 6 3 7 5am/s(Q
MM Pa, 300K)
33 HAv
, 250 300um 1% 10% ,
100 500um HGMV (7) ., Apwi= Q 036M Pa f = 8 50kH z
S=6% 10% 300 450um HGM ,
0 10

Percentage / %

Percentage / %
g

MA”’.'%;\‘----

4 5 6 0 100 200 300 400 500 600
wall thickness 7, /pim

out diameter d,/pm

Fig 2 W all thickness distribution of HGM Fig 3 Out diameter distribution of HGV
2 Hav 3 HGv

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



468 11

( 2 d 3 d), HGM
(dg< 100pm) (w<m)HAM ( 2 a, 3 a)
, , HGMV (2 b)), HGM
, ,HGM ( 3 b
) HGV
34 HGV
HQav ,
300 450um ( 4 N anoscope Illa
500 ,HGV
1 Hw 1
, HGM
, Q5 1 Oum
HGV , Q7
1 2um, 99%, 97%
( 5) yHGM Fig 4 Photo of HGM from microscope
4 HaQV
Hav
, ,HGM , 10nm,
JHGM 67+ Q03m( 6) ICF  HGM (50
100nm)

Fig 5 Interference photo of HGM Fig 6 The analysisof HGM ’sout surface roughness by A AV
5 HGv 6 HGV
35 HGQv
350 450um Q7 10um 400 600 Ha@M,
HGMV Ne Q 9IM Pa, HGMV D: Q 4M Pa

24 © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 : 469

HGMV , HGMV
4
HGMV . '
HGMV , HGM ,
300 450um Q7 1 2um 10nm
97% Q 9 Pa Q 43V Pa

1 Campbell JH, GrensJ Z, and Poco J F UCRL -53516,LLNL ,U niversity of Cali L ivermore, Cali 1983
) , , . ,1995,7(2): 183 188
lzava Y,Norimatsu T. Nuclear Fusion by Inertial Confinenent: A Comprehensive Treatise ed by G V elarde, Y. Ro-
nen, and JoseM. M artinez?Val U SA:CRC Press, Inc ,1993 520 521
4 . . : ,1988 346 347
5 Dorgotovtsev V aleriyM , and A kunetsA lexander A. Fusion Technology, 1997, 31: 411 417

FABRICATION OF HOLLOW GLASSM ICROSPHERESW ITH
HIGH ASPECT RATIO BY L IQUID DROPLETM ETHOD

Q U Long-hui, FU Yi-bei, WAN G Xiso-lin, WEI Sheng, SH| Tao
Institute of N uclear Physics and Chemistry, CA EP,P. O. Box 525- 79,Chengdu 610003, P R. China

ABSTRACT: The quantitative relationship betw een out diameter (O. D. ) and thicknessof hollow glass
microgpheres(HGV ) made by liquid droplet method is given The operation conditions, such as distributions
of tanperature and purge gas velocity in the furnace, concentrationsof ®lution, and the operation conditions
of the droplet generator, are experimentally optimized, under which HGM isproducedw ith O. D. of 300
450um, wall thicknessof Q 7 1 2um, agect ratio of 300 700, surface roughness better than 10nm, con-
centricity better than 97%, ghericity higher than 99%, and out and inner failure pressuresmore than Q
9IM Pa and Q 43M Pa regectively.

KEY WORDS liquid dropletmethod; hollow glassmicrogpheresw ith high agect ratio; ICF target fab-
rication technique
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