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Tablel Comparison of the computed current with the extracted current for ECR source
Number Microwave  Magnetic field Extracted Restraining  Changing vacuum  Extracted Computed Error
power / mA current / A voltage / kV voltage / kV / x107°Pa current / mA current / mA
1 125 3.0 20 3.00 3.1 58.0 58.0 0.0
2 75 2.5 16 3.00 24 43.0 43.6 —0.6
3 125 4.0 20 3.00 3.1 64.0 61.9 2.1
4 125 2.3 16 3.00 2.3 47.5 49.0 -1.5
5 75 2.0 18 3.00 24 47.0 46.6 0.4
6 100 1.0 18 3.00 22 52.0 529 -0.9
7 125 2.0 18 3.00 22 53.0 50.6 24
8 145 3.0 18 3.00 2.3 54.0 54.1 0.1
9 125 6.0 20 3.00 3.1 54.0 52.9 1.1
10 100 3.0 20 3.00 2.3 52.0 49.1 29
11 125 4.0 20 3.00 2.7 61.0 63.1 2.1
12 145 4.0 20 3.00 3.0 63.5 66.5 -3.0
13 125 4.0 20 3.00 3.1 64.0 61.8 22
14 160 4.0 22 3.00 3.1 76.0 76.4 —0.4
15 125 2.5 20 3.00 3.1 48.0 53.0 =5.0
16 50 3.5 16 3.00 2.8 38.0 37.8 0.2
17 160 4.5 22 3.18 3.0 77.0 75.1 1.9
18 100 2.3 16 3.00 24 46.0 45.9 0.1
19 125 5.0 20 3.00 3.1 60.0 58.9 1.1
20 75 3.0 20 3.00 24 47.5 48.0 —0.5
21 125 7.0 20 3.00 3.1 47.0 48.7 -1.7
22 120 4.0 20 3.00 29 58.0 61.0 -3.0
23 125 4.0 20 3.00 2.6 59.0 61.2 22
24 125 4.0 20 3.00 2.8 63.0 60.4 2.6
25 140 4.0 22 3.00 3.1 73.5 732 0.3
26 160 4.5 22 3.52 3.0 78.0 77.7 0.3
27 125 4.0 20 3.00 32 60.0 61.5 -1.5
28 160 4.5 22 3.00 3.0 76.5 74.9 1.6
29 125 3.5 20 3.00 3.1 62.0 61.3 0.7
30 75 2.0 18 3.34 24 47.0 46.7 0.3
31 160 4.5 22 3.00 3.0 77.5 77.6 0.1
32 140 3.0 18 3.00 2.3 54.0 533 0.7
33 50 3.5 16 3.00 2.8 38.0 37.8 0.2
34 125 4.0 20 3.00 3.0 63.5 61.3 22
35 75 3.0 20 3.00 24 47.5 47.9 -0.4
36 120 4.0 20 3.00 29 58.0 60.9 -29
37 160 4.0 22 3.00 3.1 76.0 77.7 -1.7
38 125 2.0 18 3.00 22 53.0 50.8 22
39 100 2.3 16 3.00 24 46.0 46.6 —0.6
40 125 4.0 20 3.00 3.0 63.5 61.0 2.5
m=4 7z=0.1 Times=10’
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Table2 The computed extracted currentsfor different numbers of times of learning cycle (mA)
Number of times 1 2 3 4 5 6 7 8
Compute current 75.5 77.2 77.2 77.1 77.1 77.1 77.0 77.0
Number of times 9 10 20 30 40 50 100 250
Compute current 76.9 76.9 76.6 76.4 76.2 77.0 76.9 76.7
Number of times 500 750 1000 2000 3000 4000 5000 10000
Compute current 76.8 76.6 76.7 76.6 76.9 76.8 76.8 75.5
*m=4 5= 0.2
3
Table3 Effectsof rulenumber and learning rate on the computed extracted current
Computed current / mA
m n 54 52 61 63.5 64 76 48 38 77
0.4 51.1 48.6 67.0 63.1 67.2 82.6 47.7 38.1 80.6
0.3 56.7 49.6 66.1 67.0 66.3 81.0 48.9 38.1 78.6
0.2 54.5 50.8 64.3 69.0 64.5 78.9 50.2 38.0 76.5
0.1 54.7 50.8 63.6 66.3 63.8 77.7 51.1 37.8 75.4
4 0.08 54.6 50.9 63.5 66.4 63.7 77.3 51.3 37.9 75.1
0.07 54.6 52.1 63.4 68.2 63.1 77.0 51.8 38.0 75.0
0.05 54.6 51.0 63.3 66.7 63.5 76.5 51.6 37.9 74.8
0.03 54.6 52.2 63.1 68.2 63.3 75.8 52.4 38.0 74.4
0.01 54.8 52.1 62.7 68.4 62.9 75.2 52.7 37.9 74.3
04 52.5 50.8 63.1 68.5 63.4 73.9 48.3 40.0 73.8
0.3 54.1 50.4 64.3 69.4 64.6 77.9 48.6 38.9 76.2
3 0.2 54.5 50.5 64.5 69.2 64.8 79.6 499 38.2 76.7
0.1 54.7 514 62.0 64.7 62.0 73.1 51.5 36.9 77.2
0.05 543 51.3 63.4 68.1 63.4 76.6 52.3 37.8 74.6
0.5 304 47.1 42.9 49.6 429 73.3 49.7 32.5 67.8
04 49.2 48.8 57.8 61.3 57.8 78.5 55.3 39.7 73.8
0.3 56.0 484 61.9 65.2 61.9 79.8 55.8 39.9 75.7
0.2 57.5 48.1 62.4 65.9 62.4 79.6 55.7 393 75.4
2 0.1 57.2 48.2 61.8 65.3 61.9 78.6 55.5 38.7 74.4
0.08 57.2 48.2 61.7 65.2 61.8 78.3 55.5 38.7 74.1
0.05 57.2 48.3 61.6 65.2 61.6 77.4 55.4 38.6 73.7
0.03 57.3 48.2 61.5 65.4 61.6 76.3 55.3 38.7 73.3
0.01 54.6 48.3 61.4 65.7 61.4 73.9 55.2 38.7 72.6

* Times = 10°
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Network modelsfor controlling ECR source

YANG Huazhong HAN Xuemei

ZHANG Yu YAO Ze’en

( University of Lanzhou, Lanzhou 730000)

Abstract Various theoretical models of intelligentized control for ECR source were reviewed. Program compilation,

simulation experiments and analysis of experiment results for some theoretical models were described, with emphasis

on theoretical model of fuzzy-neural modular network (combinatorial network). The merits and demerits of this

model was analyzed in the light of simulation experiments of intelligentized control for ECR source. The computed

results of simulation experiments are dependent on learning times, rule number and study rate.
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