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DAILY SUNSPOT OBSERVATIONS
AUGUST 1993

CMP Corre, Area
Day Group MNo-Day Lat L CMD Type r/R Sd Whole Max See Remarks

264 8-13.6 17 179 TiE AXX 0.93 4 6 8 0
9.13 247 19¥ BX0 0.52 8 5 2 0
248 10§ DSI 0.21 387 188 172 O
249 3E BXI 0.11 38 19 8 o
251 20§ AXX 0.34 4 2 2 0 PURP
253 40E BXI 0.62 21 13 5 ©
254 60E BXD 0.85 13 12 4 0
256 8- 6.8 9 269 31W AXX 0.52 8 5 2 0
10.22 248 25W CSI 0.43 353 195 193 O
249 13¥ CRO 0.2¢4 50 26 22 0
261 33¥ DSI 0.54 130 77 32 o0
253 25E CRI 0.41 42 23 16 0
254 45E BXOD 0.70 13 9 3 90
255 46¥ AXX 0.75 4 3 3 0
266 8-16.6 -2 138 B2E HSX 0.99 38 125 125 O
11.31 248 40W HSX 0.63 332 214 214 0
249 26§ BID 0.45 8 5 2 0
261 48W DAl 0.74 252 186 112 O
253 9E AXX 0.17 8 4 2 o0
264 30E BX0 0.52 8 5 2 0
255 B 62¥ AXX 0.87 8 9 4 0
266 70E DSI 0.93 172 236 173 O
12.31 248 B3W HSX 0.79 198 162 162 0
249 41V AXX 0.66 4 3 3 0
251 62W DSI 0.87 248 2865 78 0
253 4¥ BX0 0.10 8 4 2 0
254 16E AXX 0.31 8 4 2 0
256 ETE DAI ¢.83 219 195 60 0
13.23 248 66W HSX 0.90 126 142 142 o0
251 75W DSI 0.95 130 217 70 0
253 18¥ BXD 0.29 8 4 2 0
254 BE BXI 0.22 8 4 2 0
256 45E DAI 0.71 328 234 153 0
267 8-19.2 -10 105 81E HSX 0.99 §9 195 195 O
14.06 248 77¥ HSX 0.97 106 202 202 O




DAILY SUNSPOT OBSERVATIONS

AUGUST 1993

CMP - Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks
261 82¥ DRO 0.99 38 125 56 ]
2563 27d AXX 0.456 8 5 2 0
254 B¥W AXX 0.20 8 4 2 0
256 34E DAI 0.59 294 182 138 0
257 G69E HSX 0.93 101 138 138 0
16.08 264 17% AXI 0.33 8 4 2 0
258 21E DAI 0.39 - 231 126 75 0
267 EEE HSX 0.83 161 135 1356 0
16.41 266 3E CRI 0.15 48 23 16 0
2587 ‘ 37E HSX 0.64 164 107 107 o]
258 8-18.7 19 112 29E AXX 0.49 4 2 2 0
17.03 258 6¥W BXI 0.18 21 11 2 0
257 28E HSX 0.54 166 92 92 0
268 21E BXIO0 0.38 8 3 2 0
18.22 2568 22%W BXI 0.39 13 7 2 4]
2567 13E HSX 0.37 168 20 88 0
258 6E BXO ¢.21 8 4 2 0
259 8-14.0 -14 173 53W AXX 0.83 4 4 4 0 PLAT
260 8-23.¢6 -9 46 TOE €S0 0.94 93 138 132 o]
19.09 256 34W AXX 0.b6 8 ] 3 0
257 2E BHSX 0.30 156 82 82 0
258 8W AXX 0.23 8 4 2 0
260 59E CS0 0.86 147 145 141 0
20.05 257 10W HAX 0.32 200 109 109 0 PLAT
260 47E CAD 0.76 252 194 187 0 PLAT
21.26 257 25§ HAX 0.49 185 107 104 0 PLAT
260 31E CAD 0.56 345 209 204 0 PLAT
261 8-25.9 9 16 TOE BX0 0.93 13 17 8 0 PLAT
22.08 257 37d HSX 0.64 114 74 T4 0
260 20E CHI 0.43 366 202 197 0
261 60E CSO 0.85 71 68 80 0
262 8-21.7 21 T2 W BXD 0.25 8 4 2 Q



DAILY SUNSPOT OBSERVATIONS
AUGUST 1993

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks

263 8-27.7 -11 353 76E AXX 0.98 4 10 10 0
23.08 257 49¥ HSX 0.78 101 81 81 0
2680 8E DHI 0.30 400 209 194 O
261 46E €S0 0.70 93 65 50 0
263 61E AXX 0.90 8 9 9 0
264 B8-17.3 -7 130 76W AXX 0.98 8 20 10 ©
266 8-20.6 -17 86 32wW BX0 0.83 8 B 3 0
24.25 267 65W HSX 0.92 46 59 kg 0
260 8W CSI 0.30 349 183 176 O
261 30E CSI 0.51 88 51 46 ¢
263 45E AXX 0.75 4 3 3 0
265 47W BXI 0.79 13 10 3 o
266 8-30.1 20 320 7TE HSX 0.97 33 73 73 0
25.08 257 77W HSX 0.988 34 79 9 0
260 19w CSO 0.41 299 . 164 162 ¢
261 19E (RO 0.32 173 29 24 0
265 60W AXX 0.90 8 9 5 0
266 87E HSX 0.91 71 85 8 O
267 8-30.9 T 310 78E €SO 0.98 29 69 B9 ©
26.04 260 31W CAD 0.56 248 149 147 O PLAT
261 6E CRO 0.1t 29 15 = 6 O PLAT
286 B2E HSX 0.78 101 80 80 -0 PLAT
287 67E DAa0 0.92 . " 63 81" 48 0 PLAT
268 8-26.1 -11 14 00 AXX 0.31 4 2 2 0 PLAT
27.12 260 46 CSX 0.76 138 101 92 0
261 16¥ BXI 0.26 21 11 2 0
266 39E €S0 0.63 iis 76 73 0
267 B1E €50 0.77 71 56 43 0
269 8-23.8 -14 44 44W AXX 0.75 4 3 3 0
28.08 260 59¥ HSX 0.87 109 112 112 O
261 284 CRI 0.46 76 43 17 0
268 26E HSX 0.48 135 77 7T 0
267 38E CRO 0.682 71 46 as o
29.27 260 : 77¥ HSX 0.88 42 99 g9 0




DAILY SUNSPOT OBSERVATIONS

AUGUST 1993

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks

© o261 44W BIXI 0.68 29 20 6 0
266 11E HSX 0.29 135 70 70 0
2687 21E BXO 0.38 13 7 2 0
270 9- 1.5 -3 289 43E AXX 0.69 4 3 3 0
30.08 261 56W BXI 0.83 256 22 4 0
2686 iE HSX 0.23 172 89 86 O
267 11E BXI 0.18 13 6 4 0
271 9- 1.0 -20 205 27E AXX 0.60 4 3 3 0 PLAT
31.14 261 73W HRX 0.94 13 19 19 0 PURP
266 13W CAO 0.32 118 62 60 O PURP
267 3W CRO 0.05 21 11 8 0 PURP
272  8-29.7 -7 326 19W AXX 0.39 8 b 2 0 PURP
273 8-31.1 26 307 00 BXD 0.32 4 2 2 0 PURP
274 9- 2,0 -7 282 26E AXX 0.49 4 2 2 0 PLAT

PREDICTED SMOOTHED SUNSPOT NUMBERS

APRIL 1993 — MARCH 1994

Date | Apr 93 | May 93 { Jun 93 | Jul 93 | Aug 93 | Sep 93
R’ 63.0 59.2 56.2 54.6 3.7 52.3
E’ 31 4.7 56 R.2 11.3 11.5

Date | Oct 93 | Nov 93 | Dec 93 | Jan 94 | Feb 94 | Mar 94
R’ 50.6 48.3 45.7 43.5 41.8 40.5
E/ 11.1 12.6 16.5 16.5 17.5 15.8

R’: The predicted value of monthly smoothed sunspot numbers.
E’: The error of the predicted value



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

AUGUST 1993
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Combined reports from the observatories listed below:

YUNN



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

HUAIROU ST. BEIJING OBS.

AUGUST 1993

Day LO Huairou Lat L Data
Region

2 332, 99 14 21 D4 V4 S5 L6 D5 VE Th Q5 US
100 -12 31 D4 V4 SBE L5 D5 V6 T6 Qb U
101 11 346 14 D4 V4 S6 L5 Db V6 Tb Q6 Ub
102 ~-18 257 L4 D4 V4 S5 L5 D6 V56 T5 Qb US
103 12 248 L4 D4 V4 S5 L5 D6 Vb T5 Q6 US

3 318. 89 Sb LB
100 86 Lb
101 S5 L5
102 S5 LB
103 S5 LB

& 202. 102 S5 LB
103 S5 L6 T6 Q5 US
104 12 236 S5 L6 Tb Qb Ub

6 279, 102 S5 L5
103 L4 D4 V4 S5 L6 D5 V6 TE Qb U
104 54 L4 D4 V4 55 L5 D5 V6 T6 Q5 US
105 -18 (202) S4 L4 D4 V4 S5 L5 D6 V5 T6 Q5 US

T 265, 103 S5 L6
104 S6 L6
105 S5 L5

8 252. 103 54 L4 D4 V4 S5 L5 DE V6 TB Q5 Us
104 54 L4 D4 V4 S5 L5 D5 V5 TE Q5 US
105 54 L4 D4 V4 S5 L6 D5 VB TE Q5 US
106 12 197 54 L4 D4 V4 SBE L5 D5 VB T6 Qb US
107 17 176 54 L4 D4 V4 S5 L5 D5 V5 Th Q5 US

9 2398. 103 14 D4 V4 S5 L5 D5 V5 TE Q5 US
104 L4 D4 V4 55 L5 D5 V5 T6 Q5 US
105 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
108 L4 D4 V4 S5 L5 D5 VB T6 45 Ub
107 L4 D4 V4 S5 L5 D6 V6 TS Q5 UB

10 226. 103 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
105 L4 D4 V4 S5 L5 D6 V6 T5 QF U5



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

AUGUST 1993

HUAIROU ST. BEIJING OBS.

Day L0 Huairou Lat L Data
Region

108 L4 D4 V4 55 L6 D6 VB T Qb Ub

107 14 D4 V4 S5 LB Db V6 T Q5 Ub

108 8 257 14 D4 V4 S5 LE D6 V6 TE Q6 Ub
11 213. 103 S6 L5

105 55 L5

106 SE L5

107 S4 L4 S5 LS

108 S4 L4 V4 55 L5 VE Q5 Us
12 1986. 103 SB LB

106 S5 L6

107 S5 L5

108 D4 V4 S6 L6 D5 V6 Qb U

109 - 4 138 D4 V4 SE L5 D5 V6 Q6 UE
13 1886. 103 S5 Lb

106 S5 L5

107 S5 L8

108 D4 V4 S5 L5 D6 V5

109 L4 D4 V4 35 L5 D5 V6 Th Q6 US
14 173. 103 S5 L6

106 S5 LS

107 S5 Lb

108 S5 L6

109 85 Lb
18 160. i09 S4 L4 D4 V4 S5 L5 D6 V6 T6 Q6 Ub

110 -11 104 54 L4 D4 V4 Sb L6 D6 ¥6 T5 Qb UB
16  146. 108 L[4 D4 V4 SE LE D6 V6 T5 Q5 Ub

110 14 D4 V4 S5 LE D5 V6 Tb Q5 U
17 133. 108 D4 V4 Sb L5 Db Vb T6 Qb US

110 L4 D4 V4 S6 L& D5 V5 T Q5 Ub
18 120. 109 D4 V4 S6E L5 D5 Vb

110 D4 V4 S5 L5 D5 V6 Qb US



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

AUGUST 1893 HUAIROU ST. BEIJING OBS.
Day LO Huairou Lat L Data
Region

111 -9 (46) D4 V4 S5 L6 D6 V6 Q5 US

19 107.2 110 S6 LE Vb b6 Ub
111 Sb6 L6 Vb6 Q6 Ub

20 94.0 110 S6 Lb Vb
111 556 L6 VB

21 80.8 110 56 LB V5
111 S6 L6 Vb

24 41.2 110 S5 LB
111 S4 14 D4 V4 S5 L5 D5 V6 T Q5 US
112 10 (16) S4 L4 D4 V4 S5 L5 D6 V5 TE Q6 US
113 -18 87 S4 L4 D4 V4 S5 L5 D5 V6 T6 @G5 US
114 20 318 S4 L4 D4 V4 S5 L5 D6 V6 T6 Q5 Ub

26 27.8 111 S4 L4 D4 V4 S5 L5 D5 V5 Qb Ub
112 S4 L4 D4 V4 S6E L5 D5 V6 Q6 UE
113 _ S4 L4 D4 V4 S6E L6 D5 VB Q5 UB
114 S4 L4 D4 V4 S5 L5 D5 V6 QB U

26 14.7 111 5S4 L4 D4 V4 S5 L6 D6 VE T6 Qb6 Ub
112 54 L4 D4 V4 S5 L5 D6 V6 T6 Qb Ub
113 54 L4 D4 V4 S5 L5 D5 V6 Tb Qb US
114 S4 L4 D4 V4 S6E L5 D5 VB T6 Q5 USs
115 6 305 S4 L4 D4 V4 S5E L5 D5 V5 T5 Q5 US

27 1.6 111 S4 L4 D4 V4 S5 L6 Db VB T5 Q5 US
112 S4 L4 D4 V4 S6 L6 Db V6 T6 Q6 US
113 S4 L4 D4 V4 S5 L6 D5 V5 TE Q5 Ub
114 S4 L4 D4 V4 SBE L6 D6 V6 T5 Q5 Ub
115 S4 L4 D4 V4 55 L5 D6 V6 T Qb6 US

28 348.3 111 D4 V4 S5 LE DE V5 Tb6 Q6 UE
112 S4 L4 D4 V4 S5 L5 D5 V6 TE Q6 Ub
114 L4 D4 V4 S5 L5 D56 V&5 TS5 Q6 Ub
115 14 D4 V4 S6 LB D5 V6 T6 Q5 U

20 335.1 111 Sb L5

10



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

AUGUST 1993

HRUAIROU ST. BEIJING OBS.

Day Lo Huairou Lat L Data
Ragion
112 54 L4 D4 V4 556 L6 D5 V6 T6 Q6 UB
114 S4 L4 D4 V4 SE L6 D6 VE TS Q5 US
116 54 L4 D4 V4 S5 L5 DE V5 T5 Q6 UB
30 321.9 112 54 L4 D4 V4 S5 L6 DB V5 T5 Q5 Ub
114 5S4 L4 D4 V4 S5 L5 D5 VB TE Q6 US
1186 54 L4 D4 V4 S5 L6 D5 V6 TE Qb5 Ub
31 308.7 112 S4 L4 D4 V4 SE L6 DB V6 TS Q6 UB
114 S4 L4 D4 V4 S5 L5 DB VB TE Q5 UB
116 S4 L4 D4 V4 SE LS D5 VB TS (5 UB
NPL: 12 13 14 15 16 17 18 28

11
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SOLAR RADIO EMISSION OUTSTANDING OCCURRENCES

AUGUST 1993

Flux Density

Day Freq S5Sta Peak Rel Mean
04 2700 PURP 8.7 32.0
05 2700 PURP 3.8 15.0
06 2700 PURP 2.9 16.0
11 2840 BEIJ 0.0 14.4 12.4
13 2700 PURP /F 0248.8 6.7 20.0
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AUG 1893
Day 1 2
1 20 20
2 19 17
3 18 20
4 19 18
5 16 1T
6 19 19
7T 12 23
8 23 25
9 20 20
10 21 19
11 23 24
12 211 1
13 19 19
14 16 19
15 21 20
16 23 23
17 19 17
18 15 16
19 19 19
20 22 20
21 19 21
22 16 12
23 11 20
24 24 25
26 20 23
26 24 22
27 19 18
28 20 19
29 23 20
30 15 15
31 17 16
U.T.={1
L.T.={1

3 4
20 20
17 20
19 20
18 17
17 20
21 21
23 25
20 22
3 2
3 22
25 22
22 20
17 19
18 21
23 20
26 25
20 19
15 16
18 19
18 19
21 19
15 16
2 23
4 24
22 22
20 25
19+ 20
18 18
20 19
17 16
17 19

MONTHLY MEAN DAILY VARIATION FOR 31 COMPLETE DAYS DEVIATIONS
0.48
-1.85

(1-12)
(13-24)

0.32 1.15 1.19 4.95) (2 -0.41 -0.29 0.50 7.19) (3 0.04 0.00 0.04 7.88)
-1.16 ~0.29 1.19 12.95) (2 -0.05 0.50 0.50 3.19) (3 0.04 0.00 0.04 7.88)

23
21
19
18
17
21
27
24
19
21
5
23
18
17
22
24
17
19
17
19
17
18
24
24
24
22
17
22
13
17
13

0.31
=072

(]

21
21
20
19
19
22
26
25
21
24
26
20
21
20
24
27
23
22
17
20
19
15
23
24
25
23
17
20
20
18
18

T

19
18
19
20
16
20
26
25
23
22
22
19
20
20
25
28
24
19
21

17
21

17
25

24
25

20
19
21

19

16
17

0.15
-1.33

8

22
19
20
19
20
19
24
23
22
22
23
23
19
20
24
27
22
20
19
19
20
17
25
25
22
21
20
20
21
18
19

COSMIC RAY MESON INTENSITY
Real Relative Intensity: 0.1% Times (Tabulated Value Plus 1000)

U.T. Hours at End of Interval

9

22
21
21
14
17
19
24
22
19
19
25
20
19
20
20
26
22
22
17
20
21

18
26
24
23
21

20
21

18
17

18

0.
-1.

HARMORIC COMPONENTS

10

18
22
21
19
15
17
23
22
20
19
22
19
19
19
22
24
21
20
17
18
20
16
26
2t
22
23
18
19
19
18

16.

90

11

19
18
23
17
14
16
25
23
18
20
24
21
20
17
21
20
20
18
16
20
19
17
24
21
22
21
19
21
15
13
14

0.96

14 -0.69
(ORDER, COS, SIN, AMPLITUDE, MAX.-HR)

12

18
19
24
16
14
16
22
22
17
18
21
20
18
19
26
20
18
17
1
20
20
19
22
19.
24
22
20
20
17
15
14

1.86
-0 .98

12

19
19
21
17
13
15
22
2
19
17
24
20
17
20
21
20
17
19
17
19
17
17
26
19
25
20
18
17
14
13
17

14

20
19
21
16
12
15
21
18
15
19
24
16
20
17
21
19
15
17
16
22
19
17
24
19
21
20
17
18
13
15
15

1.44
-0.78

15

19
17
19
14
12
15
18
15
20
19
23
18
15
19
20
18
15
18
16
18
16
17
24
19
22
.18
13
19
13
14
17

1.67
-0.36

16

19
18
20
16
13
17
19
n
18
20
23
19
18
21
19
20
16
17
17
20
18
16
24
20
21
19
18
ie
14
12
17

FROM AVERAGE:
0.41

17

19
17
23
17
13
20
18
21
17
2
25
16
16
20
21
19
16
19
17
24
18
18
25
19
21
18
17
19
17
15
15

1.09
~0.43

18

22
17
19
18
13
18
20
21
17
21
22
19
15
19
22
21
15
16
16
20
19
17
23
20
20
20
20
18
13
15
16

-0.10

19 20
17 20
21 19
22 22
14 18
12 17
18 19
20 21
21 22
17 19
21 2
23 26
19 18
18 18
22 18
21 19
19 20
16 14
16 16
19 17
23 21
18 18
18 18
22 2§
17 19
21 22
22 21
21 7
17 17
13 16
13 14
17 17
19.427

-0.20 -
-0.59

(4 0.12 0.00
(4 -0.06 0.10

21

21

19

21

156

14

17

19

19

17
24
22
20
18
21
23
17
17
19
18
20
20
19
22
17
22
24
20
16
16
16
17

0.14
0.02

22

18
i8
20
18
16
24
21
21
19
21
22
16
19
22
22
20
15
17
i8
22
19
17
23
18
20
22
22
19
14
17
19

MONTHLY XEAN=

23

19
19
18
15
13
20
22
19
17
21
22
20
18
22
25
20
16
16
20
19
17
19
25
18
20
19
19
18
14
18
16

24

19
19
22
15
16
22
23
20
21
23
21
23
16
21
22
17
156
i6
22
22
16
20
26
17
22
21
20
18
14
i8
16

Mean | |
19.8 24
18.9 24
20.5 24
17.0 24
16.3 24
18.8 24
22.3 24
21.5 24
19.2 24
20.8 24
23.3 24
19.6 24
18.2 24
19.5 24
21.8 24
21.8 24
17.8 24
17.7 24
18.0 24
20.1 24
18.8 24
17.0 24
23.8 24
20.9 24
22.1 24
21.2 24
18.8 24
18.9 24
16.8 24
15.6 24
16.8 24
19.427
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
AUGUST 1993

Start Max End SPA SFA
Day Sta {(UT) {ut) (UT) Imp LF VLF LF

04 YUNN 0224 0231 0242 1+ -
05 YUNN 0050 0053 0057 1 -
11 LINT 0150 0158 021U 1- -
i1 LINT 0248 0266 0330 1 -
11 LINT 0333 0340 0406 1- -
13 LINT 0247 0266 0320
i6 LINT 0553 (0804 0630 1- -
16 LINT 0334 0367 0440 1- -
22 YUEN 0049 0050 0086 1+ -
31 YUNN 0631 0633 0637 1- -
31 YUNN 0640 0642 0645 1- -

O 0 OoOMmoO
|
0o 0
O~ b 00O

-
]
|
COONOODO O RN
D W 0D DWW
1
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GEOMAGNETIC ACTIVITY INDICES K AND Ag

AUGUST 1993

BGMO

iy

-

g

=

W
b
8
o
3
=
2
5
=
o
:
=
I

Day

g-12 12-156 16-18 18-21 21-24

6-9

0-3

11

iQ
2Q

15
28
27

28
21

4D

17
16

24
22
16
20

13

16

10

10
i8
16

11

10

12
13

14 Q
16

15

20

53
10
14

41

16 D

i8
22

17 D

i8 D
19
20

17

14

21

22

23 Q
24

12
10

26 Q

9
24
14

2

4

4

mg NN

o Tty o s

N NNO

MM A m A

MM om

mmom e N

- Nmom N

- MmN

26
27T D
28
29
30
31

348

Mean 11.2

Sum
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MAGNETIC STORMS

AUGUST 1993 BGMO
Time of Magnetic Sudden Com. Deg. Maximum Acti. Maximum
Amplitude ot on K-scale Range
Begining Ending 3hour k
Day h mDay h Type D BEnT ZnT Acti. Day Int. Index D’ HnT 2ZnT
04 073106 11 5C 0.1 4 0 m 04 8 E 12,1 122 32
16 16 16 17 08 5C 0.2 6 0 ms 16 5 6 12.3 152 28
27 o8 28 19 GC ms 27 6 6 10.6 98 31
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KR F BB T R
IL 8 X HEBEA—THE

EXE
CPEHFRLERXE)

2 {11#1f KunchesME RO EMBRFH P EEMBANKATET | EHAHRATEER
(1976— 19D BRRTEHEERN, KBT RN KRRFRENK TR, EXPTHENE—
B b, RIS H T R PR ES A 5205 AR ED. A 0EREm % TENRZ
W, WRESABEFEHELHE X HRIBR\ETIFE.

HTHENESAERTREASHE X SRERUNE, RMNIFRAILEE X HEBEE
BE LR ENER AT EY MR SRR THRARNREERMLR. REXH
BIBE M TR R EF MR BR Ta (sec), MEMBETHREN PR (counts/sec), @A
B 5 T 60 R 7 Be I 29 MaxkeV (keV), WIXEF M FEH The Complete Hard X —Ray Burst
Sepctrometer Event List, 1980— 1989035 {£ MEUEY 40 D ARIHE X B A HEERT
BT X-5 4848, T LU 5 € F17ELL log (PR/Ta) A4 57, Ll MaxkeV 3 BR4 $749H L&Y
A5, ME 1, EH1EH, BERAEEXKEXE.

FIFIYM1],[3]84 & NASA Tech. Mem. 4324, 4343, 4344, RITXRkey 30 OLss
AAHRTESNE X HERE, HEMUTEH 1OE, SREE 2, X 30 A R TR
MaxkeV < 600keV 8 26 TR TFRBEMNE X HAMH M TR, 100log (PR/Ta) =0.554
MaxkeV —111. 699. X &M r=0. 821, 7 e=5 %I IER HIXRXN 0. 388.

X 26 METRED, FENEAMRET -HAERE 8 TR, BER 1984 ELRAR
HREET - AR 13 MEBE, WM TR 1984—1989 WRZAHR Y HEREH T
FFBAEAE X HABE. FRTHER,

100log (PR/Ta)=0. 670 X Maxkev—125. 42
KR EN r=0.850, WRMXEYCY 0.666 (a=5%) W 3 B,
P &% SCWR L 3% SO
ATHRBEXEELFTEKRME 49391400 EEXBRLARALS XFRTE.

WRKEEM1993sE9 A 16 B
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STATISTICAL CHARACTERISTICS OF SOLAR
PROTON FLARES
IT1 .A PROPERTY OF THE HARD X-RAY BURSTS

Jia-Long Wang

( BeiJing Astronomical Observatory
Chinese Academy of sciences )
BeiJing, 100080, China

Using the Solar Proton Event Table published by Kunches!!! for the solar proton events
with a flux > 10 pfu and proton energy > 10 keV detected at the earth orbit and some
other relevant data, we have gained a series of statistical properties of solar proton flares.
In the first paper of this work, the spatial and temporal distributions of proton flares
were described[?l. Now, as the second paper of the work, we study the statistical property
of solar hard x-ray flares accompanying a proton event. Let Ta (in sec.) represents the
ascending time of the flux of a hard x-ray burst accompanying a solar proton flare, PR
the peak rate of the hard x-ray burst (in counts/sec) and MaxkeV the maximum energy
of photons of the hard x-ray burst. In Figuse 1, we give the relation of log (PR/Ta) to
MaxkeV for 70 hard x-ray bursts which consist of 30 proton flares and 40 bursts taken
randomly from the Complete Hard X-Ray Burst Spectrometer Event List, 1980-1989(3]
One can see that no a linear relation between log(PR/Ta) and MaxkeV can be found in
Figure 1

in P
E hd . . ’. - .t -
v . . * i . H
% [ '.- s ) [ * : ) ..’ . » K
= i . . * *2 v .
QM . T ‘s *
200 400 600 800 eV
MaxkeV

Fig.1 Log(PR/Ta) vs. MaxkeV of hard x-ray bursts
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Using data [1), [3] and NASA Tech. Men. 4342, 4343, and 434414 of these 30 proton
flares 26 hard x-ray bursts with a MaxkeV < 600 keV are ploted in Figure 2 designed
as figure 1. One can see that a linear relation between log(PR/Ta) and MaxkeV exists
for the range of MaxkeV < 600 keV, while no such a relation for MaxkeV> 600 keV. For
MaxkeV < 600 keV we may use the following equation to describe the relation:

100iog(PR/Ta) = 0.554MazkeV — 111.7

with a correlation coefficient of 0.812 contrasting with the critical coefficient of
0.388 (a =5% )

-

S

£

log(PR/Ta)

200 400 600 800 - . keV

MaxkeV
Fig.2 Log(PR/Ta) vs. MaxkeV of hard x-ray bursts accompanying proton events.
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Now, we exclude 8 flares with a gamma-ray burst and exclude 13 flares occurring before
1984 (since no gamma-ray bursts data for them) from the 30 proton flares metioned above.
Then we have only 9 proton flares without a gamma-ray burst. For the hard x-ray bursts
of the 9 flares {1984-1989), we obtain a linear relation of log(PR/Ta) to MaxkeV which
can be described by the following equation and as shown in Figure 3.

log(PR/Ta) = 0.670 x MazkeV — 125.4

with a correlation coefficient of 0.850 contrasting with the critical coefficient of 0.666.

/

: log‘(P'il / Ta)

e
r )

200 400 600 800 keV

' MaxkeV
Fig.3 Log(PR/Ta) vs. MaxkeV of hard x-ray bursts accompanying proton events
but not accompanied by y-ray bursts.

. 'Thus, we have a good linear relation of the average increasing rate of hard x-ray flux
in its early pha.a.se to the maximum keV reached by the hard x-ray burst for those hard
x-ray bursts with a maximum keV < 600 keV, and a good linear relation between the
same parameters for proton flares without a gamma-ray bursts,
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