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Abstract Coronal mass ejections are large-scale magnetic structures expelled from the sun due
to MHD processes involving interaction between plasmas and magnetic field in closed field regions.
Radiation with different wavelength is emitted because of reciprocity of coronal mass ejections with
corona and interplanetary medium. A comprehensive survey is made on coronal mass ejections
occurred from February 1999 to August 1999 which were observed by LASCO and the ground radio
spectrometer in Purple Mountain Observatory and Yunnan Observatory. Special attentions are
focused on the emission mechanisms of space plasmas near L1 (the first Lagrange point of solar-
earth system) which are affected by very large coronal mass ejections. Statistical analysis is also
made based on the study of the radiation mechanisms of space plasmas during quiet sun period.

The results show that the dominating radiation mechanisms are bremsstrahlung, a small quantity of
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cyclotron radiation and a less quantity of recombination radiatijon. Moreover, solar radio microwave

bursts which accompany with coronal mass ejections during February 1999 to August 1999 are

analyzed. The findings indicate that they are gradual bursts and spike bursts. The dominating

radiation mechanisms of the solar radio microwave bursts are bremsstrahlung, cyclotron resonant

radiation, plasmas radiation and electronic cyclotron maser radiation.

Key words Coronal mass ejection, Space plasma, Microwave burst, Emission mechanism
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Table 1 The CMEs accompany with solar radio burst and parameters of interplanetary
space plasma nearby L1 Lagrange point during 1999-02-01 to 08-28

BE miE EdE /(kms™!)  BRWE /GHz  H4EetE /min B B/nT  Nefem™®  T./K

1 02-12 730 1.42, 60 02-15 4.5 234832
2 02-13 874 1.42, 2.84 3,5 02-16 2.3 265616
3 02-14 690 2.84 10 02-17 7.2 215168
4 02-22 509 1.42, 2.84 3,4 02-25 7 7.4 53201
5 03-08 1015 1.42 3,13 03-11 6.8 25.6 265766
6 03-15 660 1.42, 2.84 7, 10 03-18 6.4 5.5 71982
7 03-17 972 2.84 2 03-20 5.5 20.8 1162579
8 03-18 1234 2.84 3 03-21 10 8.2 20435
9 04-02 1068 2.84 10 04-05 4.4 4.2 155916
10 04-04 1203 1.42, 2.84 10, 21 04-07 4.4 18248
11 04-05 801 2.84 2 04-08 12.6 47105
12 04-07 549 1.42 4 04-10 2.5 230228
13 04-08 455 1.42 3 04-11 29 321644
14 04-10 695 1.42, 2.84 27,4 04-13 4.8 3.2 193093
15 04-11 185 2.84 8 04-14 4.3 5.9 99 405
16 04-14 497 1.42 18 04-15 4.6 2.9 99912
17 04-15 521 1.42 5 04-18 5.1 17.5 35445
18 05-01 579 1.42, 2.84 7,4 05-04 46 39008
19 05-02 424 2.84 6 05-05 23.3 53726
20 05-06 436 2.84 14 05-09 4.2 3.6 105 581
21 05-07 490 2.84 21 05-10 1.3 402019
22 05-08 772 1.42, 2.84 4,2 05-11 0.6 97136
23 05-09 843 2.84 18 05-12 9.4 11.3 35445
24 05-10 920 1.42 25 05-13 15.2 26.5 39897
25 05-14 609 1.42, 2.84 5,5 05-17 10.9 6201
26 05-17 602 2.84 6 05-20 3.9 3 83010
27 05-21 938 2.84 5 05-24 7.8 28.3 37487
28 05-23 496 1.42 10, 5 05-26 4.7 7 52130
29 05-25 421 1.42 ¢ 05-28 6.2 40 066
30 08-01 1772 1.42 5 06-04 6.5 4.8 99405
31 06-04 2230 1.42, 2.84 10 06-07 3.1 13.7 27152
32 06-05 300 1.42, 2.84 4,5 06-08 9.5 33.6 24969
33 06-15 708 1.42, 2.84 4, 4 06-18 6.9 15.8 171217
34 06-26 581 2.84 6 06-29 4.5 0.9 61035
35 06-27 903 2.84 12 06-30 0.3 117029
36 06-29 634 2.84 6 07-02 7 8.4 181622
37 06-30 1049 2.84 20 07-03 5.9 2.7 271008
38 07-02 711 2.84 3,4,6 07-05 2.2 10961
39 07-04 458 2.84 7 07-07 5.1 59965
40 07-08 498 2.84 6 07-11 5.1 9.2 6772
41 07-11 389 . 2.84 6 07-14 39 16.7 71559
42 07-28 721 2.84 31, 6, 40 07-31 2.1 279599
43 08-01 1159 2,84 08-04 13.2 19.4 15909
44 08-20 812 5.70 2.5 08-23 12.7 143924
45 08-25 624 5.70 8.5 08-28 5.1 1 100930
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