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Experimental Investigation
on a Negative Oxygen lons Penning Source

YU Jin-xiang, YAN Ji-feng, SON G Zhi-zhong, REN Xiao-tang, WAN G Zhong-yi
(Instituteof Heavy lon Physics, Peking University, Beijing 100871, China)

Abgract : The present work concernsin the experimental study on producing mA order
of negative oxygen ions with a pocket permanent magnet Penning source. The depend-
ence of negative oxygenion current on the magnet field, cathode material s and geometry
of the source were given. The source was used currently in 1 MV ISR-RFQ accelerator ,
in which O and O° were smultaneously accelerated.

Key words: negative oxygen ions; permanent magnet ; Penning ion source

RFQ (SNICS )
: RFQ 100H A :

[2]

[1]

(ECR ) 80 %

:2003-09-09; :2003-12-09
(19975005)

(1941-)



2 : 249

1
K1 ,
1 480 mm x , ,
70 mm, 1 6 kg 421 mm x ,
18 mm 980 mmx30 mm  SmCo : (K1 K2)
, 0
2010 T ,
K1 K2 ,
001 T , ( O +e -
, O +0") :
30 % , ,07
(0" 07 05) 80 % , ,
6 mm, K1 ¢10 mm x4 mm,
A2 4) mm ; K2
48 mm x5 mm 22
i
SmColii 4 ’ (0" -0".,0-0")
(0 -0")
M RK (Em=1465eV) | o
11 | 7 _; WA 4% o* 07 ,
- : B ARK 1 '
5 — -— ,
1
Fig.1 Pocket end extraction Penning ion source
with permanent magnet 3
31
SmCo )
, 002T 5
, 1
2 1 :

[3]

21



250 39

1 It (L aBs) )
Tablel O current Iy asa function of magnet fied
1k A ( 2, 3 ;
Ve KV d91 mmx17 mm 925 mmx18 mm 425 mmx 18 mm
2.5 105 160 165
5.0 240 550 600
7.5 420 790 1 200 ,
10.0 580 1 050 1 580 , L aBs
12.5 750 1 280 1 820 ,
g =100 mA , 48 mm ) L aBs
(23 27eV) ) )
32 La , K1 K2
) La+LaO ,
K1 K2 ,
) K1 K2 ,
) K1 K2 ,
) , , L aBs
2 It Ve
Table 2 Extracted O™ total current It vs. Ve at different cathode material
It/M A
Vexl KV
Fe+ Fe Al + Al Cu+Cu LaBe + Cu LaBs + C LaBe + Fe LaBs + Al
2.5 21 39 48 68 145 69 140
5.0 46 86 100 240 415 290 400
7.5 64 122 170 470 700 670 850
10.0 82 140 200 800 870 1050 1250
12.5 90 150 210 990 1 000 1400 1550
, 14 =100 mA
3 It lq
Table 3 Extracted O™ total current I: vs. Iq at different cathode material
It/ A
la/ mA
Fe+ Fe Al +Al Cu+Cu LaBe + Cu LaBs + C LaBe + Fe LaBe + Al
30 11 55 32 410 220 820 700
50 26.5 72 62 600 430 1100 950
80 63 120 94 860 820 1320 1 450
100 90 150 210 990 1 000 1 400 1 550

) Vex =12 5 kV
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# mm, I« =50 mA Vex ’ Table4 Pecentof O, O;
and Oz ionsvs. discharge current lq
? mm B mm , A MA ! %
O- (07 O3 (o O3 O3
M mm Ve 0O 125kV | 30  18.39 1.69 213 8.8 7.6 9.6
( 2 50 18.53 1.32 2.20 84.0 6.0 10.0
. 1la=80 mA & mm 80 18.89 1.02 2.71 83.5 4.5 12.0
3 mm 100 14.65 0.77 2.70 80.8 4.2 15.0
120 13.92 0.68 2.39 81.9 4.0 14.1
27x10°3 Pa
2000 4
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