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1977
Aug

Sep

Oct

Hov

Dec

1978
Jan

Feb

Har

Apr

May

Jun

Jul

39BA 36
397 7
4048 7
3974 7
398A 36
398A 98
358A 36
397A 25
3984 36
398A 36
3984 98
39BALUS
38BA 34
4028 4
3974 19
3974 20
398A 36
3974 7
3878 7
387A T
39848 36
398A 36
3574 13
3974 15
397a 16
3974 14

3984 36
4048 65
397A 23
4028 24
397A 23
397A 27
4020 23
397A 24

398A124
398126

3974 10
4028 8
397A 32
4028 17
4028 16
4038 53
4028 18
397A 17
3998 36
398A107
4408 62
388A107
398A107
39BAL07
398AL07

3974 22
3%8AL06

398aL17
J9BALLS
404A142
398A122

398A123
398A121

39BALLE
3Y8A116
398A116
4008 70
4008 70

398A116
398All6
338A116

3974 4
4038 46

3994 34
398 7
4044 8
3584 7
399A 34
3994 94
3998 34
398A 29
399A 34
399A 34
338A 94
3994 99
399A 32
4038 4
398A 24
398A 22
3994 34
3988 7
398A 7
3988 7
4006 57
4008 52
398A 14
3984 16
398A 17
3988 15

3984 25
3994 34
4048 68
4038 37
4068 78
398A 27
4038 22

398A 28

——

399A128
I59A127

398A 10
4038 B
3984 13
4038 21
4038 20
4048 53
4038 22
398A 18
3994113
399A102
3594102
399A102
393A102
399A102
3994102
389A102
3998 37

399A100

3994120
3594122
404A142
3998125

399A126
399A124

3994115
3954115
399AL15
4008 70

prpr

393A115
3994115

398A 4
8048 46

400A
399A
4047
3994
4004
400A
400a
399A
4004
4004
A00A
400A
4004
4048
3994
3594
A00A
3994
3994
339A
4004

309A
A00A
4048
3994
3997
4048
399A
395A
39%A
4048
4004
3988

30
7
8
7

30

92

30

8

30

30

92

25
34

22
27

4004120
400A122

395A
4048
3998
4048
4048
4058
4048
3994
4018

10

3
13
22
21
38
23
15
44

4UcALOL

4018

38

40DAL0L
400ALO1
400AL01
A00ALDL
4004301

3998

2z

4UDALOD

400A113
400A115
404A142
400AL18

400AL1Y
A400ALLT

A00AL12
AQ0ALLZ
400A112

4028
4028

47
47

500A112
400AL12

359A
4058

F
o

401A 36
400A 7
4044 8
4008 7
4014 36
401A 96
401A 36
400A 24
401A 36
401A 356
401A 96
401A100
401A 35
4058 4
400A 21
4004 20
401A 36
A00A 7
4004 7
ae0a 7
4014 36
4014 36
4004 12
4004 14
4004 15
4004 13

4004 17
401A 36

4068 22
400A 25
4048 81

400A 22

‘-

4014116
401A118

400A 10
4056 8
4004 11
4058 16
4058 15
4068 59
4058 17
400A 16
4038 64
A01A102
4038 56
401AL02
4014102
4014102
401A102
401a102
400A 19

401AL01

401A109
401AL1L
A04A142
401a114

401AL15
401A113

4028 47
40Q1ALOE
028 47

4014108
401AL08

400A 4
4068 52

4024 38
40la 7
4048 8
40A 7
4024 28
2402A100
4024 38
401A 31
4024 38
AG2ZA 38
402A100
402A105
4024 36
4068 4
40%A 28
401A 27
4024A 38
4010 7
4018 7
4014 7
4024 38
4027 38
401A 15
401A 17
4018 18
401A 16
4038 68

401A 22
4027 38

4068 43
4014 29
4088 82

401A 30

e Ry

4024132
4024131

40LA 10
4065 8
401A 14
4068 25
4068 24
4078 49
4068 26
401A 19
4038 65
402A108
4038 59
402r.08
40ZAL08
402ZAL 08
402AL108
402a108
4018 24

A02A106

4024125
402a127
404A142
4024130

4038 69
402R129

402A124
4068 73
402A124

A40ZA124
402A124

40iA 4
4078 42

4038 47
4028 9

A0zA 9
4034 46
4034108
403A 46
402A 33
403A 47
403A 47
403A108
403A114
4037 44
4078 4
4028 29
40ZA 28
403A 46
024 9
4024 9
028 &
4037 47
4034 47
4024 16
4924 19
4024 20
402A 18
4024 17
433A116
402ZA 24
5034 46

4024 30
4024 31
4078 33
s

4024 30
4024 31
402A 34
4088 83
402a 31
40zA 32

aaa

402A 31

4038148
403A150

4024 12
4078 8
402A 15
4074 22
4074 21
4088 77
4075 23
auza 21
4058 45
403A132
A04B 56
403A132
403A132
403a1 32
403M1 32
4068 70
40zR 26

403R115

4034142
403A144

A03AL45
4034147
4058 53

403A138
4068 73
A03AL38

403A136
403A138

402A S
4088 70

"398A 36" tisted under 1977 Aug means that data for August 1977 were contained in Solap-Grophysical Data

Humber
A

I

blank

398 - Part 1, beginming on page 36.
= part I, B = Part I1.

= ngc data availaple.
= data not yet received.

4044 40
4034 9

4034 9
4044 4¢
404A 96
4048 80
404A 33
404A 40
4044 40
404A 96
404A104

4C3A 29
4044 40

4088 62
A03A 37
4488 61
403A 18

404A144
4U4ALAG

A03A 12
4088 8
403A 1%
4088 35
4088 34

4088 36
4037 25
4058 48
A04A122
4058 40
404A: 22
404/122
4047122
404122
405A122
44834 29

404A108

404A139
404A141

404A143
4058 5%
4058 54

4047138
4068 73
4054138

404A138
4044138

4030 5

4054 48
408 9

4048 9
4054 48
405A110
4057 48
404 13
40%A 48
405A 48
405R110
4054118
4054 46

4044 29
404A 27
4054 48
4068 9
4084 9
4094 9
4054 48
4054 48
404A 17
4044 20
4044 21
404A 19
4044 18
4054122
4044 24
4064 48

w——

Mt

4044 31

404A 32

Py

405AL58
405A157

404A 12
G044 L6

A04A 22
4068 62
405A138
4060 64
4054138
405A138
405A138
405A138
405A138
A404A 26

405A120

405a151
4054153

405A156
405A 39
4068 72
405AL55
4048 35

4054150

4068 73
4058150

405A150
4054150

1044 4

406A 54
4054 9

4054 9
4064 54
4064114
4064 54
4054 36
406A 54
406A 54
406a114
406A124
406A 52

4054 31
4054 32
406A 54
4058 8
4058 9
4058 9
4064 64
4067 54
4054 17
4054 20
4054 21
4054 19
405A 18
406A129
405A 28
4064 54

44058 37

406A 38

4U6AL 7Y
AQGALTC

4054 12
405A 16

405A 22
4078 67
406A1 44
4078 59
406AL 44
4064144
406A144
406A144

406A125

406A162
40EA164

A06A167
406AL6S
406A166
4054 38
4078 70

406A161
4078 10

406A161
406A161

4054 4

407A 46
406a 9

406A &
4074 46
4074108
4074 46
4064 49
407A 46
407A 46
4074108
407A118
407A 44

406A 35
406A 36
407A 46
406A &
406 9
406a 9
407A 46
407A 46
406A 18
406A 22
406A 23
A06A 21
a06A 20
A0TAX 23
406A 30
4074 46

ey

.

406A 44

ada

40GA 41

405A 38

A07A168
407A167

406A 12
4064 18

4064 24
407A151
4078 52
407A13%
407A13%
4078 52
407A139
4078 52
406A 32

407A119

A07A160
407A162

407A165
4072166
4088 80
406A 42
407AL55

407AL55

407AL55
4074185

4068 &

A408A 59
4074 9

074 9
40BA 50
408A110
408A 50
407A 4G
408A &0
408A 50
40BALL0
40BAL1S
408A 48

4074 34
407A 36
408A 50
A07A 9
407A 8
4074 %
408A 50
408A 50
407A 20
A07A 23
407TA 24
AQ7R 22
4074 21
408A123
4074 29
408A 50

S

e
s
e

4074 35

A07A 38

b

40BAL68
40BALTO

407A 12

A07TA 15

407A 25
A08A152
408A138
4UBAL 38
408A138
408A138
408AL 38
408A1 38
A07A 28

4084120

40BAL60
408AL6L

40BAL6S
40BA167
408AL64
407A 41
40BAL55

4BALSS

40BAL55
A0BALES

a07A 4

408A 9
A0BA 5

408A 41

4084 37
4084 38

4088 &
40BA &
408A 9

4084 19
40BA 22
4084 23
40BA 21
408A 20

A08A 31
4084 43
4084 45
4084 43
408A 39

408A 43
0B8R 40

.

408A 12
408A 18

408A 24

408A 33

4084 44

4088 S5
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ALERT PERIODS Jul 78
INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
JuLy 1978
PRESTO MESSAGES (the RAPID report of major events).
BOULDER 08721452 SOF;?RE Mglls HLBET9 08/1943Z DURATION 27 MINUTES. TENFLARE 230 FLUX UNITS 10/19592 DURATION
47 MINUTES.
BOULDER 09/2200Z SOFLARE X3/28 N19E6B 09/1804Z DURATION 31 MINUTES. TEMFLARE 4%0 FLUX UNITS 09/18287 DURATION
71 MIRUTES. UMBRAL €OVERAGE, PARALLEL RIBBONS.
BOULDER 10/13522 SOFLARE XB/2B N1BEGD 10/0620 DURATION 32 MINUTES. TEHFLARE 2000 FLUX UNITS 10/0603Z
DURATION 74 MINGUTES-
BOULDER 11/0441Z SOFLARE M8/2B N17E49 11/0426Z IN PROGRESS 1:1/D4417.
BOULDER 11713002 SOFLARE X15/2B H20E46 11/1043Z DURAYION 157 MINUTES.
BOULDER 13713002 PROTON EVENT BEGAN AT 13/0330Z. 23 PROTONS/cm?/sec/ster AT GREATER THAN 10 MEV at 13/10002.
PROBABLE MAXTMUM AT 13/1000Z,
BOULDER 18/1645Z TENFLARE 880 FLUX UNITS 1B8/0016Z DURAYION 4 MINUTES.,
BOULDER 18/21567 SOFLARE M5/2B N17WS1 18/1922Z DURATION 37 MINUTES.
BOULDER 21/20492 SthARE M3/18 NI7WGD 21718577 DURATION 34 MINUTES. TEHFLARE, 120 FLUX UNITS 21/1853Z DURATION
17 MINUTES.
. SUMMARY OF THE GEOALERT WWA MESSAGES
Message [Date {Date of [wolf {0 em]| A Active Regions Foracasts
serial ot obser- |number jaolcr |index i| Locotion | No of Figres | Cutstonding oventis Data | Location | Desc Alert Situations
rutboer [issus |vation flox Lat-TLeng | Jotal [ M [ X [Lat-Long |
182 1 30 121 151 | 30 HigW74 4 0] 30 | HLSW74 | C.A. | SOLALERT 031/03
K26H62 0 0|0 H2EW62 | Q MAGALERT MINOR 01/02
S18W57 0 00 S18W57 | Q
K24440 10 0] o0 H24WA0 | A
R16EQ6 4 010 H16EOS | Q
N18E1B 4 010 HiBE18 | G
S17E35 1 ¢io0 SI7E35 | @
H20E66 3 00 K20E66 | C.E-
183 2 1 172 138 | 05 K18WET 4 |0 1| KigM87 | C.A. | SOLALERT
N25W76 g gl 0 N25WIE | @ MAGHIL
SZ0HT2 2 [ SZ0W72 | D.A.
N24u53 3 o]0 N24W53 | C.A.
N1BHO5 1 o]0 N18WO5 § Q
N19E07 2 o9 N19EQ7 | Q
516£24 0 o] $516E24 § Q
N1YESS 5 o] MI9ES5 § £
519E45 0 09 S18E45 ; Q
N1SE:4 0 o]0 N15E14 | Q
184 3 2 120 123 | 07 S519N85 2 110 Z | S19WBs | A SOLALERT 03
H22WE6 2 aro NZZ2WG6 | D.A, | HAGQUIET
H14W01 2 0:0 N1AWoL | E
H19E43 1 [ ] N19E43 | ©
S19E31 H 00 S19E31 | Q
N27W01 0 a0t 0 H27W01 | {
N34E33 V] alc H34E33 |
S25E03 0 afc S25E03 | Q
185 4 3 105 113 | 06 H2ikg2 0 0 | G | AN SC WAS OBSERYED|| 3 | H2iWB2 | Q SOLNIL
HisWlz 1 0 | O | AT 03723052 H18K1Z2 | Q MAGQUIET
H19E29 0 0|0 H1SE29 | Q
S19E16 0 o]0 S1SE16 | @
RZEW15 a 0| D HagW1s | G
52411 Q a0 $24411 | Q
NZOEDT Q 0] 0 H20ED? | G
186 5 4 50 114 | 33 Ni9E14 1] 0 | O | MAGSTORM MINOR 4 ¢ KISEld 7 OQ SOLQUIET
NZ6Wza 3 0 | 0 j BEGAN MITH SC AT NZ6Wz8 { G MAGALERT MINOR Q5
S26W23 4 G 0] 03/2305L SZEW23 | ¢
187 [ 5 114 115 1 30 H19E04 ] i 5 | NI9EQ4 | @ SOLQUIET
N25W4 L 1 e¢l0 N25W4l | E MAGALERT 06/07
527H36 5 el0 527436 | D.A.
RESLIE) 0 0]¢ N2IN18 | 0
NOBWE 1 ] o]0 HOBWS1 | O
H15N61 0 o6 N1SWG61 | O
NZOE21 0 [N ] HZOE21 | Q
188 7 6 131 117 | 10 NaTwWs4 0 (UM ] 6 | N27W54 | Q SOLQUIET
S26Wa0 4 110 S26H50 | B.A. | MAGRIL
H19%09 0 o]0 N19W09 | Q
S12EXl 0 alo SI12ELL | Q
524E14 [ al0 S24E14 § Q
S20E32 [ 0f0 S20E3Z2 1 Q
S17E70 2 [N ] SI17E70 149
H17E74 0 aio N1YE?4 | Q
189 8 7 143 125 | 12 H27HES [ 940 T | N27WEE | Q SOLALERT
S27U63 3 240 S27W63 | C.A, | HAGQUIET
S16M53 7 ifo S16W53 | D.A.
H18K41 o a4 (C H1BWA1 | Q
HigWaz o 06 H19W22 | Q
523400 1 a6 S23W00 { Q
518E18 0 90 SISEI8 | Q
S18E60 4 1(¢ S1BE6O | D.A.
KZTESD i} 0]a H27E60 | Q
90 9 [" 8 210 132 | 13 NZ8WB0 0 0 1 0 | PRESTC SOFLARE B | HegNBo | G SOLALERT
SZEWTS 3 0| 0 {M3/1B NIBE/Y SZ6W75 | BLA. | MAGQUIET
S15We6 10 0} 0§ 08/19437 27 MIHUTE SI6W66 | E
K18WS4 1} 0 | O | DURATION. TEHRFLARE H18WSE : Q
NZOW36 0 0] 0 | 230 FLUX UNITS NZOW36 O
S20ED5 1 0| 0 |08/19497 DURATION S20EQ5 | E
N27E46 1] G | O |57 MINUTES. n2TEds | G
S18E47 1 G| O 518847 | E
S2BE67 a ¢|0O S2BE67 | Q
H15E76 2 i|lo N16E76 | C.A.
191 10 9 214 146 | D6 HiBEGZ 13 2 | 1 | SOFLARE X3/2B 9 | H1BE62 [P SCLALERT
S37M82 k3 0 [ 0 | NI9ESB, (971804 $17482 | Q MAGRIIET
HiSH49 ¢ 0 | 0 | DURATION 3% MINUTE H19HAS 1@
S27WB7 1 1 | 0 | TENFLARE 49C FLUX 527487 &
S19E32 2 1 b9 | UAYIS, 09/18282 S19E32 |£
H27E33 ¢ 0 0 | DURATION 71 MINUTES N27E33 |Q
S20W07 2 0 § 0 | UMBRAL COVERAGE, S20407 |0
S29E50 0 0 10 |PARALLEL RIBRONS S20E50 |0
521E20 0 0lo S2iE20 |Q
S30WZ5 0 010 330W25 |Q
S31E51 0 o|a S31E51 |Q
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ALERT PERIODS

INTERNATIONAL URSIGRAM
-AND WORLD DAYS SERVICE

SUMMARY OF THE GEOALERT WWA MESSAGES o ;978
Massage |Dote [Data of |wolt [0 cm| A Active Regions Forecasts
serigl  |of obser-  [number [solar |index [| Location | No. of Flares [ Outstonding avents {{Date|Location [ Desck Mert Situations
number | issue [vation flux Lai-Long | Tetal | M [ X | Lat-Long
192 11 10 154 153 | 10 || N2OW63 1 0 | 0 | SOFLARE X8/2B 10 [ N20ME3 | Q SOALERT 13/XX
N2QW45 1 0 | 0 | CORATION 32 N20W45 | Q MAGALERT 12/13
S22E17 3 1| O | MINUTES. S22E17 | E
S19W20 & 0 | 0 | TENFLARE 2000 FLUX 519420 | @
S2BE37 ] 0} 0 | UNETS 10/0603Z S25£37 | Q
N20ES0 12 2| 1 | DURATION 74 N20QES0 | A
S30M36 0 0| O | MINUTES. S30H36 | Q
N27E49 0 0l N27E49 | Q
H17E84 a 5|0 N17E84 | Q
193 12 11 210 164 | 07 R20W75 0 0| 0 | SOFLARE MB/2B 11 | N20W75 | Q SOLALERT 12/XX
N20Ws8 4 0| 0 | NL7EAS, 11/0426Z N2QWs9 | E MAGALERT 12/XX
S18E06 0 0t 0 [ IN PROGRESS S18EQ6 | Q
520434 1 0t 0| 11/0441Z. SOFLARE 520834 § Q
NIBE36 22 4 2 | X15/2B N20E46, NI1BE36 | A
s21w48 0 0 0| 11/10437. TENFLARE S21M48 | Q
N2GE36 43 D { 0 | 4900 FLUX UNITS N26E36 | Q
N16EE4 1 1| 0| 11/1050Z. DURATION Ni6E64 | Q
512E52 4 0| 0 104 MINUTES. S12ESZ | 0
LARGEST %-RAY
FLARE RECORDED.
SATELEITE SENSORS
SATURATED FOR 1D
MINUTES.
194 13 12 159 175 | 03 [} n2ou74 9 g1a0 12 | NZOW74 | E SOLALERT 13/XX
N19W07 0 o]0 N19WG7 1 € MAGALERT 13/XX
S21W46 3 0@ 5Z1Wa6 | E
NiBE23 15 510 N1BE23 | P
S20M61 0 ap0 S2oK6l | Q
N25£23 0 gf0 NZ5E23 | Q
NEZES2 1 030 N1VESZ | Q
NiIE38 0 njo N11E38 | Q
195 14 13 135 160 ] 11 NZ1Wal 1 0 | 0 [ PRESTO BOULDER 13 [ N21Wsl | C.A. | SOLALERT 14/XX
S17d18 ] 0 | © ] PROTON EVENT BEGAN 517418 | 0 MAGALERT 14/XX
520459 0 0] 0] 13/0300z. 23 S20Ws9 | E
N1SE10 7 G | O | PROTONS /em®/sec/ N1BE10 | P
H23EDB 0 o | 0| ster AT >10MEV N23E08 | Q
R15E38 [t} 0| 0| AT 13/1000Z. N15E£38 { O
N20E73 0 0] 0 | PROBABLE MAX AT H20E73 | G
13/1000Z. PRESTO
HMELDOR MAGSTORM
SSC 13/0014Z.
186 15 14 176 154 | 45 S19W33 0 010 14 | S19W33 [ Q SOLALERT 15/XX
S1SE74 1 0f{o0 S19E74 | E MAGALERT 15/XX
N1BWO04 § [ Nlg4D4 § P
N23W03 0 0] N23Wo3 ] Q
N15E23 0 D|a N1GE23 | Q
H20ES7 i 6|0 N2DES7 | Q
S24845 3 01 ¢ S24E45 | E
S28W05 0 010 S2BW05 1 0
n22K10 0 [ N22wio | Q
197 16 15 168 164 | 05 518045 0 510 15 | S18W45 | @ SOLALERT 16/XX
S21WB4 0 o]0 52184 § Q MAGNIL
N16W14 9 z2l0 NlgWi4 | P
NESE1LR 0 gjo K16E11 | §
NI9EA3 2 ola R19E43 | E
S24E30 2 010 S24E30 | D.A.
528425 i} o0 S28W25 | Q
N31EDY ¢ 0gl0 N31E0% | @
N13E29 ¢ 0ojo0 Ni3E29 | Q
198 17 16 145 158 | 06 | N17W27 [ 0f{o0 16 | N17W2? { C.P. | SOLALERT 17/XX
NI15W00 0 [ N15W00 | Q MAGUIET
H1BE3] 1 [ N1BE31 | E
S23E18 1 [t ] S23E18 | E
K12E16 0 0] 0 N12E16 | @
199 18 17 170 156 | 07 N18W41 [ 040 17 | H1BW41 | €.P. | SCLALERT 18/XX
N15W14 3 0o N15W14 | E MAGALERY 18/XX
NISE16 3 00 RIBE1G | E
SZ3E04 0 0|0 S23E04 10
N12E03 0 ol NIZEO3 | @
R12W12 Q ol|0 N12W1Z | Q
S2BES2 0 0|0 S26E52 | Q
N23E52 ) 0l N23£52 | Q
N13E23 0 ofo N13E23 | Q
200 19 18 145 152 § 11 Hi9W53 7 1] 0 | SOFLARE M5/28 18 | N19W53 [ C.P. | SOLALERT 19/XX
H15429 1 0 | ¢ | NI7WGI, 18/319227 N15W29 | E MAGALERT 19/XX
N19EQ3 0 0 | O | DURATION 37 MINUTES N1SEO3 [Q
523411 0 G | & | TENFLARE 880 FLUX 523W11 (@
N13W11 0 ¢ | 0 | UNITS 18700162 NISMIl [ @&
N12W22 0 0 | & | DURATION 4 MIRUTES ni2w22 1@
526E43 0 D [ 0 ] MINOR GEOMAGNETIC 526E43 | Q
N20z52 0 0 | 0 | STORM STARTED K20E82 | Q
18/22307.




ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE

JULY 1978

SUMMARY OF THE GEOALERT WWA MESSAGES

Message [Dote [Date of [Wolf [[Dcm]| A Active Regicns Foracasts

seriai of obser- |number (solar |index }| Location ] No. of Flares | Outstonding events Date | Locotion ] Desck Alert Situations

number |issue {vation Tlux Lat~Long | Total M Lat-Long

203 20 19 141 144 | 16 N17W66 2 0jo 19 | N17W66 | P PROTON FLARE ALERT 20/%X
N16WA0 0 Dilo N16W4C | Q MAGALERT MINOR 20
H19W10 5 040 N19W10 | E
Seeuz3 0 0410 s22123 |1 Q
N13W23 0 o]0 N13W22 | Q
N1IKW33 1] 01¢0 N11W32 | Q
S27E29 0 010 S27E2% | Q
N16W04 0 010 N16WO04 | Q
s3gh21 0 010 538W21 | Q
S17E28 0 0j0 S17E28 | Q

202 21 20 81 141 | 10 N17WB81 7 110 20 | M17u81 | P PROTON FLARE ALERT PIANO 21
H18W23 1 010 N18W23 | E MAGALERT MINOR 21/XX
N17W53 1 010 N17W53 | Q
523435 1 0{o0 S23u35 | Q
N1IW45 1] 0Djo N11W4% | 0
538H33 \] 0450 S38W33 | Q

203 22 21 104 136 | 05 K1BWI0 4 1] 0 | SOFLARE M8/18B 21 | N18WI0 | Q SOLNEL
2038 4] 0 | 0 | NIBWIO, 21/1852Z N20W38 | E MAGALERT MINOR 22/23
523449 0 0 { 0 | DURATION 34 MINUTES 523w48 | Q
N1iWe2 2 0 1 0 | TENFLARE 140 FLUX N1lW62 | E
N17WB6 3 0 {0 | DRITS 21/1853Z Ni7We6 | Q
N14auz2g 0 0 | O | LASTED 17 MINUTES, N1awz28 | Q
S19H00 0 010 S19K00 | Q
$3aw4g8 0 010 538448 | Q

204 23 22 101 123 | 10 NEIOWS2 0 030 22 | NigWs2 | E SOLQUIET
S23W61 1 1{¢0 S23W6L | Q MAGNEL
N16W76 0 0o N16WZE | Q
N13W47 0 0o N13W47 | A
539H60 0 010 539W60 | Q
S19W14 0 aio S19W14 [ E
N1BE35 0 0640 NISE3E | Q
N26E4T 0 [ ] N26E47 | Q

205 24 23 75 120 | 10 N1OH64 1 040 23 | N19W64 | E SOLQUIET
S22H76 0 0710 ’ S22wre { 0 MAGQUIET
R13W50 0 010 N13WE9 | E
N1BE19 0 oo Ni8El® { Q
N26E34 0 oo N26E34 | Q

206 25 24 39 115 | 05 N1BWBO 0 0|0 24 | N18W80 | Q SOLQUIET
N13W73 0 0|0 N13W73 | Q MAGQUIET
N25E21 0 o]0 N25E21 | Q

207 26 25 48 110 | 05 N1BWO7 0 0|0 25 | N18W0O7 | Q SOLQUIET
NI7EQ7 0 0|0 NI7EQ7 | Q HAGQUTET
$26W80 2 0|0 526W80 | E
S12E46 0 g|o0 512E46 | G

208 27 26 23 10% | 05 N27W06 0 ol|c 26 | N27W06 | @ SOLQUIET
NE3WE4 0 0|0 N13Wed4 | G MAGQUIET

20% 28 27 38 107 | 04 N27W17 0 0 | 0 | TENFLARE TORUN 27 | N27W17 [ Q SOLQUIET
N3BET7 2 0 | 0 | 27706082 140 FLUX N3GE77 | @ MAGQUIET
NZ20E18 0 0 [ O | UNITS, DURATTON NZOE1B | @

4 MINUTES,

219 29 28 60 107 [ 10 NZ27W30 0 of|0C 28 | N27W30 | Q@ SOLQUIET
N36ER3 0 [V N3&EB3 | G MAGQUIET
N2CEG7 0 o]0 N20EB7 {1 Q
N18E50 0 g0 N1BESD {Q
S21E78 0 oo 521E78 {Q

211 30 29 73 106 | 06 N27W41 0 (] 29 | N27W41 |1 Q SOLQUIET
N36E51 0 0|0 N36E51 | @ MAGQUIET
N19ES4 2 ofo N19E54 | G
NEBE3S 0 [ ] N18E35s | Q@
S19E64 0 0o]e S19E64 | Q

212 31 36 62 106 | 03 N36E4D 1 0|0 30 [ N36E4D |Q SOLGUIET
N18E38 0 oo N18E38 | @ HAGGUIET
N1BE18 0 [ N18E18 | (O
S21E49 2 0o 521E49 | @

213 01 31 47 106 | 02 N37E27 0 (U] 31 | N37E27 | Q@ SOLQUIET
N21E27 g [ ] N21E27 | Q HAGQUIET
§522E35 0] (U S22E35 |G

* Q=Quiet E=Eruptive A=Active P=Proton C=Caution D=Doubtful 0.G.=Other Groups MF=Major Flare
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RELATIVE SUNSPOT NUMBERS
ZURICH, R,

1977 FINAL 1978 PROVISIONAL
DAY AUG SEP ocT NOV DEC JAN FEB HAR APR MaY JUN Jut
1 17 22 43 Ll 20 .1 128 93 T T 119 [:}
F 15 29 37 40 20 33 129 B3 68 85 93 6t
3 24 29 ur 25 31 if2 131 95 71 IR 74 L7
[ 19 25 4t 22 u? 102 138 103 % 76 60 34
3 23 20 5] 25 58 73 137 7% 94 T 51 5y
6 26 28 55 27 58 59 129 &7 92 73 29 57
7 28 25 57 4 55 42 121 L1 -1 70 39 B4
[ 25 18 52 27 45 36 89 39 105 56 us 105
9 30 30 47 31 53 56 9y 85 126 59 36 108
10 25 40 k] 25 75 15 96 92 111 57 29 115
11 23 85 28 26 71 18 95 .} 109 63 57 127
1z 29 51 33 27 62 26 92 78 107 65 62 111
13 40 48 53 28 4y 26 93 65 93 72 11 114
14 2] u7 43 31 37 36 8z 52 75 72 62 109
15 42 53 54 19 41 3 59 12 61 78 8y 102
16 38 56 53 49 39 23 -1 10 [ 91 97 110
17 36 53 51 :31 29 24 56 B& 99 79 103 98
158 4t 60 50 54 33 14 55 re 100 85 115 78
19 35 59 5 52 49 [ 53 ) 107 au 109 Ty
20 33 50 54 38 23 T 52 51 115 Th 109 76
21 33 58 [T 32 23 20 63 7t 112 73 154 T
22 18 42 35 28 17 38 75 82 199 73 158 48
23 15 41 20 24 23 43 69 85 105 72 158 33
24 19 % 23 18 31 37 78 52 10z 82 154 35
25 25 LY 28 10 35 32 1] 70 139 86 135 30
26 34 49 30 9 41 47 85 53 115 BY 152 13
27 38 54 38 14 50 6% 79 5¢ ap 97 134 21
28 35 61 37 9 [}] 79 .1 49 s -1 130 31
29 40 By 42 10 58 L 45 72 103 115 4a
30 36 &0 45 23 64 104 ey 70 107 99 35
33 31 52 &7 118 70 109 15
HEAN 30.1 4o | b3.8 29.1 | 43.2 9.3 89.8 T3:5 | 94,7 T9.3 | St 6344
1976 yoorly mean = 12.6
DAILY SOLAR FLUX AT 2800 MHz=z
OTTAWA ARO
FLUX ADJUSTED TO 1 AU, Sy
1977 1978
oaY AUG SEP acT NOW DEC JAK FER MAR APR HAY JUH JurL
1 83,04 | 83.1 93.8% | Ghah 88,4 || 126.9%% 139,12 | 136,3 | 138.0 | 181.0% ] 189.1 [ 142.9
2 8248 B4.2 93.2 a3.6 91.2 || 133.9 | 1526 | 18l.1 | £29.8 | 183.0 | 147,07 5 12746
3 8243 B7.2 a7 h 0.4 93.7 || 130.2 | £56.6% | 146.6 | 134.5 § 182.24 | 130.8 | 116.5
4 82,9% | Bu.2 98,8 89,4 95.9 [l 124.8 | 154.0 | 14844 | 163.3%1 178.4 | 21846 [ 11i7.4
5 B6ak 8S.6 | 104.0% | 90.6 9649 [l 119.2 | £59.0 | 15445 | 1667 | L73.9% | 11649 [ 118.9
[ 88.2 B4y G | 10345 9te1 | 402.0% ] 148.7% | 15641 | 162.8 | 445.3%| 173.1 | 209.8 | 119.3%
7 86,9 89.3 | 105.5 GE.2 | 10%.5 | 11146 | 157.3 | 165.2 | t46.9 | 162.6% | 110.6 | 128.9
8 85,1 9146 | 10348 60,3 | 40647 | 402.8 | 157,90+ | 168.7 | 168.6 | 143.4 | 109.3 [ 235.9
9 85.9 95.9 | 100.7 91.14 |112.6%) 97.0 ] 155.2 | 183.7 | 156.1 | 135,31 | 106.5 | 147,11+
10 ar.2 99,8 -9 93,1 | £14.7 93,5 | 148.7 | 479.4 | 155.4 | 129.5 | 108.4 | 156.0%
11 B7.6 | 10446 95,3 4e9 | 107eb 93.1 | 254.2 | 17%.2 | 162.8%1 133.8 | t13.2 | 163.2%
12 86.5 | 10748 | 10048 91.4 | 1110 92.1 | 15940 | 169.8 | 156.2 | 138.2 | 116.4% | 174 2%
13 59.0 | 112.9 98.% ah, 9 | 10046 90,3 | 151.2 1 160.9 | 145.6 | 140.2 | 120.3% | 165.5
14 a7.5 | 118.2 98.9 at.9 93,7+ || #B.6 | 148.% | 180.5 | 139.1 | 143.7 | 126.4% | 163.1
15 86.9 [ 120.7 9g.2 97.9 92.5 89.5 | 136.8 | 154.2 | 1414 | 146.1t | 132,5 | 169.%
16 8743 12044 %6, 8 95,9 92.5 BG4 | 130.2 | L43.3 } 137.6 | 167.8% | 139.5% | 163.4
17 AT.1 {12046 9449 | LO0.4 91,1 83,8 | 125.9 | 435.4 | 133.0 | 143.8 | 149.0 | 159.5
18 88.6 | 12045 95,4 | 102.0% | 93.6 BT | t24.9 | 132,3 | 138.1 | 135.6 : 153.5% | 154.1%
19 87,0 |104.% | 105.0 99.2 91,0 BS.6 | 1491 | 12841 | 139,5%] 133.6 | 162,0% | 14B.6
20 88.7 | 108,8 99.6% | 95.T* | 88,7 87,0 | 122.2 | 425.3 | 13842 | 132.3% | 1742 | 1h2.9%
21 90.8 | 104.9%| 98.5% | 92.8 87.8 9i.6 | 122.2 § £28.2 | 138.4%| 132.7 | 185.4% | L4B.2
EL 89.6 | 102.5 93.9 89,3 8%.9 9649 | 127.7 | 117.0 | 14644 | 135.7%] 1906.3 | 227.0
23 86.0 99.3 87.3 B8.0 91.2 99,6 | 131.8 | 116.6 | 162.9 | 182,9%] 196,7 | 123.4*
24 86,0 | 100.6 3843 86,7 93,9 [} 100.% | 135,56 | 117.5 | 159.8 | 106.5% | 1948 | 118.5
25 B7.7 498.8 8.1 B4, 7 96.3 || 103.3 | 139.3 | 118.,2 | £59.1%| 147.6 | 183.5 | 113.7
26 8B4k 99 b 5846 B4at 9,3 || 112.7 | 134.8 | 112.5 | 166.7 | 152.8 | 182.64% | 112.2
27 85,4 | 108.0 88.5 8348 98.3 || 1164 | 137.5 | 11b4,1 | 172.8 | 150.6%F 179.5 | 110.8
28 a2.4 | 10040 90.3* | BS.6 98,9 || 127.7% | 135.4 | 112.7 | 1764671 147.1% | 1741 | 109.9
29 6.1 99,4 90,3 85,6 1 105.5" | 132.2¢ f1£.1 | 185.7 | 148,6 | 167.4 | 109.2
30 B5.5 97.7 ay.9 85.3 | 1ikaT | 13649 115, 4% | 182.1% | 16¥.2% | 154.6% | 109.2
31 Bhat 95,9 120.2 | 133.3* 12443 15246 106848
HEAN 06+6 | 100.9 9643 9146 98.9 [ 106,14 | 141,08 | 160.3 § 150.5 | 149.7 | t46.8 | 135.4

% odjusted for durst
A = interpolated data point
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SMOOTHED OBSERVED AND PREDICTED SUNSPOT NUMBERS Jut 78
CYCLE 21
MONTH JAN FEB MAR APR  MAY JUN JuL AUG SEP ocT NOV DEC

T
1976 1542 1342 1242 12.6 12,5 1242 1249 14,0 14,3 13,4 13,5 14.8

1977 1647 1841 20,0 22,2 2442 26,3 28.8 33.0 38.5 446 50.5 554

1978 59¢6 | 6506 716 7749 8429 I1e0 96e0 100.5 104e7 10845 113.0 119.3
t2) %5 €7 (9 (11) (18 17y (200 (21) (20)  {19)

1979 12hL46 12901 13343 13642 13848 14343 147.7 1505 15201 152.7 152.7 151.8
(19)  (29) (22) (26) (29> (31} (33) (35) (38) (u41) (43) (45)

1988 15042 14846 164749 14844 147.6 144643 14046 137.6 136.0 135.1 133.6 132.1
(45)  (45)  (43)  €(42)  (44) (45)  (47) (47) (47) (48) (49) (52)

1951 13149 131.2 12847 12546 123.2 12140 £20.1 12042 1195 118,41 115.9 11247
(54}  (54) (52) (51} (50) (43) (4B8) (46) (4B) (46) (4&4) (42)

1982 1094 10642 10347 1019 99.6 9649 93,0 B88.5 8445 B80el 7609 734
(60)  (39) (38) (36) (34) (33) (31) (29 (27) {(24) (22) (22)

1983 6945 6647 6B4ab 6244 6042 57,9 55,9 53.9 52.1 50,8 49.9 49,2
(21) {(21) (22) (22) (23) (23) (24) {26} (27) (29) {31) (31)

1984 48.0 46542 4345 H0.3 37,7 3644 35.3 33.7 323 314 30.2 28,7
(31) (30} (29 (29)  (30) (38) (32) (31) (31 (29 (28 (27)

1985 2747 2740 2601 2547 250 2641 234 22.6 21.8 20,9 20.0 19.5
€27) (261 (26) (26) (26) (25) (23} (22) (22) {23} {(24) (24)

1986 19,1 1845 179 1740 15,8 1447 13,8 13.3 1341 1248 12,6 12.4
(26)  (24) (24) (23) (22) (21) (200 (19) (17) (16} (15) (13}

1987 127 1342 14,0 14.9 15.9
(12) (11) €11) 11y (121

The table gives observed Ziirich smoothed sunspot numbers for Cycle 21-up to the one calcu-
lated from the lTatest observed data, marked by a vertical bar. They are based on final Ziirich
numbers through 1977 and provisional Ziirich numbers thereafter. Some of these data after the
June 1976 value will change stightly when final data for 1978 are received. The numbers after
the vertical bar are predictions by the McNish-Lincoln method (see Explanation of Data Reports,
February 1978). Shown in parentheses are the corresponding absolute values of the 90% confidence
interval, an indication of the uncertainty above and below the predicted number.

The McNish-Lincoln method is very sensitive to the identification of a minimum epoch. In
SGD 390-401 issues, the Cycle 21 predictions were based on March 1976 as the minimum epoch,
Latest studies, including one published by Waldmeier, show that June 1976 is the more appro-
priate epoch of minimum. Thus, we have adopted a June 1976 mimimum.

*Prediction of Sunspot Maximum -~ The McNish-Lincoln prediction method is recommended for pre-
dictions up to only one year ahead. From that point, the predictions regress rapidly towards
the mean value. Combining this McNish-Lincoln prediction of sunspot maximum with the Oh1 method
(as done by Sargent, see Explanation of Data Reports, February 1978) indicates that the most
probable value for sunspot maximum s 153 * 35.

Errata: A slight error crept into the initial calculations for the smoothed runni ‘

sl nning average

Zur1ch.sun§pot numbers for October - December 1977. Incorrect va]ueg firstgbegan %)
appearing in SGD, 405 Part I, page 11, May 1978 issue. The October 1977 incorrect

number of "44.0" should be "44.6," for November 1977 "49.9" sh " "
for December 1977 “54.8" should be "55.4." ould be "50.5," and
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Jul 78
Ha SOLAR FLARES
JULY 1978
OBSERVED UT LOCATION DURA- |~ 14~ oBS. MEASURI::N}EEJTS' REMARKS
O o ! APPROX MEMATH il e I TIME i ME CORR
| ATORY i pate: sTART @ MAX. | Enp ——f CENTRAL CMP. | = |TANCEcosp; Type M EAS. -
' W PHASE LAT. | §E% | oisTANCE] FLEGE | DAY | MIN. ‘ o ‘m‘:i’;f;‘_ SRES
e N S - | -
MANI 01 0304 ;0306 ; 0316 |N25 [W&D| 763 29.1; 12 SN ;P ;1210 1.7
MITK Gt | 0534E. 0538 | 06000 N27 [W19! 615 2.8 26D SB ! G| 0538 D
MANI g4 ! 0537E! 0539  0557D{N26 |Wi7, 591 3.0{ 20D; SF ) .+ 1is 1.2
BUGA o4 | 0730E 0800 |N28 (W19 ,62T7: 2.9| 30D} SN PclL o7l 1 107 1.3
MANT D4 | 2321E: 23210 2332 |$25 (W23 .484; 3.2{ 110} SF ¥ ! 20 »2
MANI D4 | 2223E;2223U;2229 |525 (W24 495 3.1 6D SF . : 15 1.6
o |
[RAHY 05 (1118 11140 1409 ;526 [HZ28: 547 3.4|17L 38 h; c i 113 ZF
MCMA 05 [ 1211E 1305 |S27 |H29| .566; 15389 3.3 540 SB : Pl 1211 84 1e1 £
MCMA 85 11307 11328 [ 1345 |N27 [W37! .753:15388 2.8| 38 SB i C} 1328 L 45 »6 EL
ER&HV' 05 (1311 | 3329 11333 [N27 (W36 745 2.8 28 SB I G ; 46
RAMY 05 (1341 (1312 1339 |[N27 [W36!| 745 2.8; 28 SN: 4: C i 26
RAMY 05 |1507 (1508 |1522 |[N27 (W37 753 2.9| i5 S8 4! © ! 52 F
HCMA | .05 | 150BE 15300 N27 |W37: «7S3 15388, 2.9| 22D, SN i G| 1508 80 1.2 E
EHCHA “05 161t [1619 {1624 |N27 W33 «762. 15388 2.8] 10 SN: CI 1649 70 1.0 E
RAMY 05 (1617 1618 | 1631 |[N27 (W37 753 29| 1% sBl 4| C 26
[RAHY 0% [1635 (1637 (1710 |S26 (W31 -531! Julty 35 SB: 3 © 20 F
MCMA 6% | 1700E 17080 |S27 (W33 610 15389 3.2 BD{ SN C} 1708 49 +6 E
HCHA 0S5 |1733E 1800 §S21« WO2: .256 15386: 5.6 270: SF C] 1738 60 o7 E
PALE 05 [1748 [1808 ;19539 (527 (W33 .510 3+31431 sg 3 C 188 DE F
MCMA 05 [1750E| 1803 (20280527 |[W33| .610 15389 3.3|158D0] SB ci 1803 gt Leb FH
PALE s izd21 (20622 2028 |S27 (W33, .610 3eh 7 SNI 3. € 51 HF
PALE 05 2039 [2043 {2046 |S27 (W33, .610 Jeb 7 SN: 3§ C 22 F
PALE 05 (2058 2102 (2107 (S27 (W33! w610 Jels 9 SN 3| € : 51 . DE
EHCHﬁ 05 (2112 (2117 (2128 IN27 W4l 778 15388: 2.9 16 SN Cl 2447 ° 25 ol D
PALE 05 [21ih [2123 12133 jN26 W4 771 2.9 19 SN. 3. C i 48 DE
BUGA 0e ;0735 0746 |S26 W39 «670] Jek| 1% SF G} 0740 } 64 1.0
MCMA | 06 |1131E 1140 [S$28 W42 J710:15389! 3.3 890 SF C| $131 25 ols D
HCMA g6 {1206 (1209 1235 [S28 |Hu2: .710115389 3.4 29 SN Cy 1209 35 .5 E
ERAHY g6 (1214 1215 1409 (52B (HQZI «702 J+4 115 SN, 3 € S5t
MCMA 06 {1258 (1300 |130&4 |S28 W42 .710:15389: 3.4 6 SN Cl 1304 30 5 E
RAMY 06 (1414 (1414 (1419 [|S26 H42] 702 3als 5 SNi 3} € 16
MCHA 06 {1439 (1442 |1455 {S21 ‘E3B 4637 153%1] 9.5; 16 SF G| 1ak2 20 3 0
RANY 06 |1502 {1512 [1612 [S26 W43 712 3aki TO SN 3| C 152 FOE
EHCMA 06 [1510 1513 (415140528 W43 .720 153839 3.4 4D SN c| 1513 35 5 £
HCMA g6 |1558 (1555 [1625 {S21 E38 .637/15391 9.5 35 SN: C}{ 1551 30 o b E
RAMY | 06 11639 <1640 1644 [N O [HE2! .896, C 2,00 5 SN 3iCi 16 F
MCMA 06 (1716 |1724 1735 |S28 (W&3 ! 720115389 3.5| 19 SF i G| 1724 30 5 E
RAMY 06 |1730 (1740 [1B805D|S27 H4E | 74T, i 3.3] 3950 SN: 3} C 25 F
RAMY 06 [1730 (1731 ;1805015827 HW4E 747 i 33| 350! SF; 3 C 20 F
MCMA 06 [t7w2 1746 11814 (S27 WLY| .T56 15389, 3.2 32 SF Cl 1746 35 ) o]
HOMA 66 {1753 11754 (1815 521 (E36: .613:15391 Q.4 22 SF | Ci L1754 30 o le E
HCHA 06 118S5E (1997 |1940 -{S20 £88; .998/15397 13.4| 65D SN ¢{ 1907 1]
MCHA 06 1934 {1935 11938 (521 |E35| .600 15391, 9.4 4 SN C| 133% 15 «2 D
MCMA 06 2028 (203% (2050 ;S27 W48: .766[15389. 3.3| 22 SN c| 2935 &0 o7 E
MCMA 06 |2110 ;2115 (2125 (519 E77| .969:15397(12.7| 15 SN c| 2145 E
PALE 07 (0109E {0109V ({0132 |S17 E7T1 | 940 i12.4 ] 230; SN| 3| C 31 DE
BUCA 07 [0650 8654 (0705 |S20 [E70. 934 12,5 1% SN G| 0654 53
TEHR 07 [|1112 1111% {1131 iS26 (W56 | .B3%6 3.3] 19 SN 2| € 64 F
TEHR 07 {1212E 1215 112310 {N18 |E6&4 | .925 15398 |12.3| 19D, 18| 2| C 159 F
MCHA 07 (1312 1315 {1325 |N2& (W62 ! .925|15388! 2.9 13 SF G| 1315 50 1.2 E
MCHA 07 11424 {1626 [1432 (516 W49 753 [15384| 3.9 B SF €] 1426 50 .8 E
MGMA 67 [14#37 11443 [1535 |S27 (W57 ! .B846 (15389, 3.3 | 58 5B G| 1843 -1} 1.5 £
MCMA 47 (4526 {1535 1546 |S16 (W49 | 753 (15384 h.0 ] 20 SH C| 1535 S50 3 E
MCMA 07 [1552 (1604 (1635 {S27 [N57| .B46 (15389 3.4 | 43 SF Cl 1604 25 ) DK
MCGMA 07 (1619 [1622 (1632 [S21 |[E23 | 448 (15391 9.4 | 13 SN C| t622 30 olt E
HGCHMA 87 1620 1800 [S16 W50 .T764 {15384 | 3.9 100 SN C| 1700 60 1e1 E
- MCHA 07 [1622 |1626 |1640 S22 IE66| «.909(15397!12.6] 18 SN C| 16286 30 «3 E
[HCHﬁ 87 {1636 (1643 11710 [S27 (W58 | B854 {15389 3.3 | 34 SN |, G| 1643 70 1.7 E
PALE 07 |t647E |1659 (1709 (527 |HELl | .B77 3.1 | 22D | SN 3t C 51 DE
MCHMA 07 {1656 (1700 (1706 (S22 E66 | «909 (15397 12.7} 10 SN C| 1790 15 5 D
PALE 07 11740 (1717 {4722 |516 W51 ! 775 3.9 12 SN| 3| C 25 OE
[PﬁLE 87 (1725 (18040 18040 [S16 [HSL | 775 3.9 36D SNj 3| C krd DE
RAHY 07 |L748 [1802 1830 |S17 W54 | .B807 3.7 | W2 SN[ 3| C 80
RAMY 07 1802 (1827 |1830 [S27 W59 .862 3.3 | 28 S} 33 C 63
HCMA 0y 1823 1850 [N16 E90 1,000 [15403 |14.5 ¢ 27 ‘SN c
PALE 08 (0210 0219 0229 |Si6 ESE « 825 3.9 19 SN3 3| C 6% FDE
RAMY g8 (1225 (1227 1251 |{Si% iﬁl +869 3.9 1] 26 SN|[.3]|C 5% F
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Jul 78
Ha SOLAR FLARES
JULY 1978
OBSERVED UT LOCATION DURA-: M- | (085, MEASUREMENTS" REMARKS
OBSERV- . T y TION | POR- | » I
. ATORY DAT T - MAX. L CENTRAL{ MCMATH CMP - ITANCEcomo. TYPE TIME MEAS, CORR.
ME! STAR prase | T LaT. | MER-loistance: :é‘(;gi DAY | MIN. L UT it GREA
MCMA 08 1251 . 1255 | 1310 | 516 | HK2 .B78| 15384 3,9 19 SF: | Cj 1286 ! 50 1.2 E
RANY 08 | 1302 { 1303 | 1314 | S16 | W62 878 3.9 12 SNi 3 ¢ 78 F
RAMY 08 ¢ 1301 ; 1304 | 1314 | 526 | W7D .935] 3.3 13 SN 3 C 22 F
RAMY 08 ;1334 | 1335 : 1353 | 516 | W62 ,.B878 I 3.9 19 SN 3 C 32 F
MCMA 08 | 1407E 1419 | NL1S [ EBS5| .3999 15403 15.0[ 120 SN Gl 1411 | 0
RAMY 08 | 1434, 1435 | 1438 | 516 | W62 .878 4,0 & SN '3 ¢ 33 F
[RQHY 08 | 1hah o 41445 | 1448 | 519 | E53 .798 1246 b SN ¥ ¢© 20
MCMA 08 | 1444E] 1446 | 1451 | S19 | E49 L757 15397 12.3 70 SN Cf 14486 25 i 0
RANY 08 | 1449 | 1450 | 1454 | S26 | W71 ,940 3.3 5 SN 3 € 14
RAMY G8 | 1458 | 1500 | 1509 | S26 | W71 .9L{ 3.3 11 SN 3 C 21
PALE 08 | 1947E| 1954V 2024 | N18 E79 ,989 15403 14,7 370! 28 3 C 230 FOE
PALE 08 | 2063 | 2008 | 2044 | S16 | WES! .901 I hel| 61 s8 3 ¢ (%1 DE
MCMA 09 | 1133E 1145 | 14110\ N18 |E72. +966 15403 14.9! 1580 1B i B 1145 ! 70 2.t EKZ
TEHR 09 | 1141 | 1145 | 1203 [ N18 [E71, .962 14,87 22 sg 2 ¢ 103 FOE
TEHR 69 | 1212 1245 | 13020 N18 |E70. .958 14.8 500 SN 2| V i62 FDE
TEHR G3 | 1212 [ 1214 | 1382D] N18 |E7D .958 14.8; 500 sSB: 2 ¥ 102 FDE
RAMY | .09 | 1252F| 1308 | 1634Di N19 |E70 .950 15403 14,8 2220 2B: 3 C . 388 DE
RANY 09 | 1252E; 1424 | 16340 N19 (E7D -959?15#D3|1h.8 222D 18 3 C 11% OE
HCHMA 09 [ 1139 | £142 | 1210 | 524, W03 255 15400 9.3 31 SN Ci 1142 ag 1.2 EH
RAMY 09 | 1349 | 1351 | 1356 | S16 | W75 2960 haell 7 SN 3 ¢ 9
RAMY 09 | 1500 | 1510 | 1545 [ S49 [ E39 642 12.6| 45 SB 3 C 54
MCMA 09 | 1544E 16460 N18 [ E70; .958 15403 14.9| 62D 41N Pt 1645 150 2.7 EFT
PALE 09 | 1640E) 1841U| 2123 | N&7 | E67 .941 15403 14,7 2830 2B 3| © 408 FOE
PALE 09 {1737 | 1760 | 18160] $S19 [ E3p L6804 15397 12.4 39D i8 3 C 363 FOE
PALE 09 | 1801 { 1862 ;| 1805 | S20 !H 6 .253 9,3 i SN 3 € 45 FOE
MCHMA 09 ; 1811E] 1822 | 22090 N2© E?ﬂ% «960 15403 15,0} 2290 2B G! 1822 280 3 EFKLXY
PALE 09 | 2204 | 2226 | 2254 | N18 ' E65 .931 14.8| 5B 8 3 C 46 F
PALE 09 | 2301 | 0015 : G017 | N18 E64] .925 48| 78 sB 3 C 65 F
EPALE 10 | 0437 | 0143 0258 [ N18 [E63 ,919 15403?1&.8 a1 18/ 3 C 188 FOE
MANI 10 | 0150E| D150U 02240| N20 - E65 4935 15403 15.0| 34D/ 18 P 188 3.6
[PﬁLE 10 | 0249 | 0221 | 0242 | N20 ! W3S +688 15469 7.5 23 i8 3 C 187 F
HANI 10 | 0225 | 0226 | 0235 | N20 | W34 678 7«6 10 | SN v 150, 16.5
PALE 10 | 0312 | 0314 | 0414 | N18 |EBZ «913 15403 14,3; 62 | 1B 3| C 218 2 F
{BUCA 10 | 0618E 0759 | N19 | ES8! .888 15403 14.6 101D 2B C| 0626 537 10.7 u
ISTA 10 | D630E G710 | N20 [ £65 .935 15403 15.1; 400 1IN
RAMY 10 | 1128 : 1443 © 1217 | N19 (EG7 ,880 f1h.8] 49 SB. # C 112
[RAHY 10 1245 . 13464 | 1634 jNLG [ ES6. L8733 15403 14,7 113 18 4 ¢ 226 F
RAMY 10 | 1241 12852 | 1434 | N19 (ES56] .B73 i1h.7) 113 5B & C 78 F
HCMA 10 {1312 1415 1 N20  E60) ,904 15403) 15.1 63 18 Gi 1320 108 2.2 E
MCMA 10 11436 1438 [ 1441Di N1&  E88 1,000 15410 17.2 50, SF C: 1438 D
[RAHY 10 | 1452 | 1503 | 1538 § N1Q EBSJ + 865 14.7| 46 SB! & ¢ 23 F
MCMA 10 | 1453 1515 [ N18 | ES6 870! 15403 14.8| 22 SN Ci 1504 25 5 D
EHCHA 10 | 1546 | 1558 | 1615 [ Ni5 |E56 862 15403/ 14.9] 29 1R G| 1558 125 2.2 EK
RAHY 10 | 1550 | 1552 | 1647 | N19 E55/ ,885 14.8] 57 SN 3 C 45 FDE
[RAHY 10 | 1655 | 1734 | 17370| N18 | E54 .857 15403 14.8] 420! 28] 3 © 438 FDE
RANY 10 | 1655 | 17067 | 1908D| N19 | E54 .857 1448|1330, SB; 3 C 69 FDE
MCHMA 10 | 41700 [ 1735 | 1907D| N16 | E55] .857 15403 14.5] 1270 18 G| 173% 225 4edl FHKVZ
PALE 10 | 1729E; 1734 | 1806 | N18 ,ESS. <862 15403 14,9| 370 28] 3| ¢ 445 UBE
PALE 10 | 16819 [ 182% [ 2123 [ NL7? [ ESL 851 15403 14.8] 184 iN| 3 C 164 UDE
PALE 10 ;1849 [ 1320 | 2123 | NA7 [Es4l .BS1: 15403 14,.8] 184 iB| 3| ¢ 338 UDE
RAMY 106 § 1702 | 1726 | 1810 | S19 [ E£25] .459 12.6| 68 SB| 3 C 23
HOMA 1% : 1913E 20250 N16 | £55: .857 15403 14,9 72D 18 Gl 1918 150 27 F
MCHA 10 ;2028 | 2040 | 2105SD| N47 | E52] 834 15003 14.8| 370 1B C| 2040 125 2.1 F
PALE 10 | 2425 | 2136 | 2222 | N17 ES3| .B&3 14.9] 57 SNi 3 ¢ 123 F
PALE 10 | 2246 | 2248 | 22520| N17 |ES52] 834 15603 14,8 6D 1B 3| C 175 FOE
HANI 10 | 2248 | 2850 | 2255 | NL7 |Eu48] .798 14.6 7 Sh v 100 1.5 F
MANI 11 [ 0054 | 0055 0105 |N17 |E47! .789 14.6| 1t SN v 120 1.8
PALE 11 [ 0304E| D340V} 0352D] N47 |E49] .808 14.8] 480 SB[ 3] © 110 F
EPAEE 11 [ 0353 | 040DV} 0K1BDI NL7 |E4Y| .808] 15403 14.8| 2s50) 28] = ¢ 506 uF
MANI 11 [ 0359E| 402 | 0H060{ N48 |ESS| ,862] 15403 15.3 70 AN v 171 249 FE
BUCA i1 | 0705E 0728 IN1B |E45] ,775 14,7 230 SN C] avgs 85 1.3
[TEHR 11 | BIL2E] 0944U] 0953 | N20 |E46G| .793 14,9 11D} sBl 2| ¢© 127
HERS 11 | 0943€| 0943 | 1002 | Ni8 |E45| 775 156403| 14.8| 190 1N Pl 0949 187 2.7 E
MCHA 11 {1037E} 1056 (1415 |{Nt8 [E&47| .793 15403 15.0| 2180 28 G| 1656 700 10.9 HILRUY
TEHR 11 {103TE; 10404 1046 | N20 |[£46] ,793 14.9 an: sB| 2| © 127
HEND 11 11049 |[1057 [11280)Nt8 E43] ,755 15403| 41 4.7} 390 - 2N P 800] 11.5
TEHR 21 [ 1054E; 1058U; 1150 | N20  E46; «793| 15403 14.9) sed| 18! 2| ¢ 382
HERS 11 | 1104E| 1104 | 125301 N18 |E4S] 775 15403| 14. 8 1090f 18 Pl 1186 234 33 E
MCMA 11 | 1135 | 1139 [ 1447 | S30 [E33] 627 15604 14,0} 12 SN| Ct 1139 60 9 E
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Jul 78
Ha SOLAR FLARES
JuLy 1978
1 OBSERVED UT LOCATION DURA-:« IM- | (OBS5. MEASUREMENTS' REMARKS
OBSERV- S e - TION | POR- ——-? g
ATORY | paTe! sTarRT! MAX.'| enp i CENTRAL] CMP | —=— |TANCEcowp.Ttpe} TIME | MEAS. | CORR.
a | PHase LAT. gf;_‘. DISTANCEE :;'g]gi DAY | MiN.. T TT umd o AREA
RANMY | 11 1154E 11570 1411 [ N19 [E4& 770 15403 14.8 1370 i8 2 ¢ 205 FDE
RAMY | 11 ; 1215 : 1304 | 13140, N13 | W55 . 865 Tehy I SB 2 C 67
RAMY | 11 | 1219 | 1254 | 131460 549 | W28] 499 9.4 550 SN 2 C ! 25|
MCMA | 11 ; £328 | 1336 | 1344 | NAS | E70 «954 15410 16.8 16 | SF | © 1336 ° 15 +5 D
MCHA | 11 | 1415 | 1419 ' 1445 | S23 | H26 498 15600 9.6 30| SN | ©C| 1419 49 5 E
RAMY | 21 | 1419} 1419 1439 | S19 | 28 +599 ©'9,5 20! SN 3 € ‘ 69 FDE
UPTC | 11 | 1419F 14250 1432 | S22 | W27 .504 i 9.6 130 SF Pt 1425 | 102 B4l
[RAMY 11 i 1426 | 1431 | 1454 | N19 | W55, 4365 © T«5) 3D0: SN 3 € : 31
UPIC | 11 | 1425 : 14280 1441 | N19 | H57 881 15409 7.3 16 1F Pl 1428 ¢ 143 32.0 F
UPIC 11 | 1425 | 1428 | 1445 | 513 El3i « 293 ‘12.6 20 ¢ SN pl 1u28 | 163 90.0
RAMY | 41 | 41427 | 1427 1430 | 519 [€13 .304 12,6 3| SB 3 C ! 27
MCMA | 11 | 2427 § 1431 | 1439 | S20 | E14 327 15397 12.7 12 | SF | O] 1431 L0 o5 E
TEHR | 11 & £425E 14254 1431 | S19 | W28 499 i 9,5 BDj SN 2 © | 64
~MCMA | 11 | 1455E 16120 N18 [ E45 775 15403 15,00 770 SB | C] 1458 | 60 .9 EK
FUPIC | 41 ! 1500 1506 | 1520 | N19 | E4D; . 731 15L03 14.6 24 IN'  © P| 1506 : 224 51.0 T
FRAMY | 11 | 1529 : 1613 ! 1627 | N19 | €42 .751 lag4.,8] 581 SN 3 © : 66 FDE
FRAMY 11 | 1529 | 1533 | 1627 | N19 | E42 .751 (14,8 58 i SN 3 C ! 28 FDE
LUPIC | 11 | 1537 | 1551 | 1556 | N18 | E39 716 AS403 14.6] 19 . 1N P| 1551 | 204 35.0 T
LMGMA | 11 1613 1619 ;| 1644D] N17 [ E4D: 720 15403 147 31D SB ¢| 1619 90 1.2 EM
FUPIC | 14 | 1615 | 1616 | 1626 | Ni& ( E38 .693 f 14450 11 | SN P! 1615 . B2 52.0 T
-RAMY | 11 | 1642 | 1650 | 1706 | N18 | E41 .736 [ 1he8! 24 | SN 3 © 31 FDE
UPEC | 11 | 1645 ;1653  17000! N18 [ E39 .716 15403 14,6 15D 1N ;. P| 1653 184 22.10
PALE 11 [ 1646E| 16500 1651Df N17 ¢ w740 44,8 B0 SB 1 C ! 75 F
FMCHA | 11 | 1e47E 17360( N18 +THE 15403 14,8 490 SB cl 1853, 129 1.7 £
“RAMY | 11 [ 1743 {1745 | 1724 | N13 . 736 ;14,8 11 SB 3 C : 3k F
RAMY 11 | 1645 | 1649 | 1659 | N19 : W56 873 { Tes| 1&i SN 3 G 2y F
PALE | 11 | 1907 | 26260 2106 [ N17 E&1 730 15403 14.9] 119 | t8 3 © 212 uUF
EHOMA 11 | 2006 | 2007 | 2010 | N16 E4Z 735 15403 15.0] &  SF| Ci 2007 . 35! «5 £
MCHA | 11 | 2017 2025 21110 N18  E38 .705 15403 14,7} 56D SBI | G} 20285 . 110 1.5 E
PALE | 11 | 2159 | 2232 2325 | N20 [ E38 .718 15403 14.6] 86, 2B/ 31 C | 878 uF
MANI | 11 | 2247F| 22420 2255 | N18 | E38. .705 15403 14.8] 1300 2F v 11 5.4
PALE | 11 {2226 ;2235 ; 2236 | N20 " W60: .90%: . Tu4| 10 . SN 3 C ! 60 FDE
PALE | 14 {2228 {2228 | 22300 N20 W38 .718 15392 9.1 2D 23; 3 C 761 UDE
PALE | 12 | 003DE! DD&8Y; B14L | N18 [ E36. .65 ‘ih.7i TLDI SB 3 C 148 FDE
PALE | 12 | 0238 | 0259 | 0340 | Ni8 E35 .675 15403 14.7f 62 @ 2B. 3! C 510 UF
EMAHI 12 | 0249€! 02510 0251D| N18 E36 .685 15403 1448 20, 1N v 2006f 2.6
TEHR | 12 | 0253E 02550 3000 N18 ! E36 .685 15603 14.8) 7B 1B, 2 V 222 QE
[MITK 12 | 0545€ 65340 Nt7 [ E33] .647 15403 14,7, 19D AN | P| 0534 2400 3.1
TEHR | 12 | 0529€ 05334 0545 [ Ni8 E£36 4685 ‘14.9] 16D sSB; 2 C 127 DE
Eauca 17 {0810 0811 | 0835 iNt8 E31 .634 25 | SNi i Cl 0811 31 ol E
UPIC | 12 | 0815E 0825 | N19 E3L .631 1001 SN P 08%S 102] 61.0
BUCA | 12 | 0902 | 0911 ; 0920 |N17 E3D, .618% ‘1h.6] 18 @ SN ¢| 091t 950 1.2
EUPIC 12 (0945 ; 0908 | 0931 | N19 E30 ,63% 15403 t4.6] 26 | 1N Pl 0908 224 34.0 F
BUGA | 12 | 0922 ' 0923 | 0950 |N4B (E31. .63 i14.7] 28 | SN ci 0923 47 NS £
TEHR | 42 | 4004 | 1005U! 1026 [ NLL  E28. .545 c14.5| 25 | SF| 2, C 11 F
BUGA | 12 |1043 (1018 | 1041 {N17 E30 .615 P14.7F 28§ SB ct 1018 95; 1.2 3
EHEND 12 {1047 1027 | Ni8 E30; .623 L4147 10 © SF p v
MCHMA | 12 | 1039E 1110 | N18 [E31] «634 156403 14.8] 313 SN c| 1045 125) 145 [
MCHMA | 12 (1050 [1056 |1059 |Ni5 'E56! 862 15410 16,7 9 ! SN cl 1056 40 o7 E
MCMA | 42 1417 {1118 [ 1138 |N20 [E35) .689 15403 1%.1| 21 @ SN cl 1118 30 ol o
EMCHA 12 | 114t 11165 {1148 | N15 [E56; .862! 15410 16.7] 7 | SF | 114s 25 ol 0
RAMY | 42 | 1144 | 1145 {1147 {N16 (E59; .858 1649 3 | SN| 3} © 25
RAMY | 12 |114% !1152 11217 |Ni7 {E30. .615 14,7} 32 | SN| 3| C 57
EHCHA 12 | 4146 {1155 {1225 [N20 |E35| .689 15403] 15.1| 39 | SN c| 11ss5 110] 1.2 E
BUCA | 12 {1150 [1153% |1240 [NAT [E31! .62B 14.8) 20 | SF ¢l 1153 40 o5
RAMY | 12 | 1148 | 1200 | 4222 [N19 W67 +9Lk 75! 34 ; sSB| 3| C 96
RARY | 12 |1149 | 1352 | 1203 |N16 [E59] .B888 16,9 i& : SN| 3| C 23
EHCHA 12 11213 14215 [ 1219 [S24 | Woil ,681] 15400) 9.4} 6 | SF €f 1215 35 o5 E
RAMY | 12 |1217 (1218 {4222 [S21 |W4l] 671 9.4 5 i SN| 3| C 24
RAMY | 12 i1223 |1228 | 1230 |N19 [HET| .94k 7.5 7] sB| 3/ C 43
RAMY | 12 |1247 11248 | 1256 |N19 |WE7| .944 7.5{ 9 | sB} 3| C 26
MCMA | 12 [ 1300 11327 !i510 |N18 |E29] .613 15403 14,7| 70 | SB ¢l 1327 9| i.1 EH
ERAHY 12 1319 1327 (1411 |[NA? (E29 .604 14,.7] 52 | s¥| 3 © 81 FDE
TEHR | 12 {4321 {1328 {1403 [Ni8 [E28} .603 14.7} 47 | SNj 2] ¢C 95 F
RAMY | 12 {43203 [ 1309 {1323 |N1% [W68] .349 7.4| 20 i sB| 3| € 49
RAMY | 12 (1324 |1336 [14bki4 |[N19 [HEB .349 7.5| 80 SNl 3} ¢ 48
MCMA | 12 | 1353 {1356 | 1400 | Ni8 |WT72| (967 15409] 7.2| 7 | SB c| 1356 25 .8 1]
HERS | 12 !2354FE1 1354 |1803 [N21 [WE5, 93715409 7.7| 90 iN Pl 1358 72| 2.3 E
TEHR | 12 ;1356 1359 | 1416 [N20 W68 .951 7.5] 28 | SN| 2 C 64
[MCHA 42 141435 (1439 1500 IN18 [E£29; .613 15403|14.8] 25 | SB C| 1439 40 «5 EL
- LraMY | 12 11435 (1638 (1445 |{N17 €28 .594 14.7] 10 | sB| 3| © 28
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Jul 78
Ha SOLAR FLARES
JULY 1578
; OBSERVED UT LOCATION DURA-i- M- | Q8S. MEASUREMENTS" REMARKS
OBSERV- : APPROX, ! MCMATH TioN | PoR- ¢ TME } MEAS (;URR
ATORY | par START | MAX.: END —— CENTRAL| CMP. | —— TANCECOND, TYPE _ . .
. : PHAsE | LAT, g|53$ DISTANCE :'E'agi DAY | M. o uT jmﬁ_?,e,‘,‘_. oREA )
MCHA | 12 £ 1525 1530 | S32 | E19 ° .51%4 15401 14,1 7 | SF Cj 1525 . 40 .5 €
MEMA 12 1547 ; 1553 | N18 H73! 971 15409 7.2 7: SN Cp 1547 25 1) EHLYV
MCMA 12 11609 | 16200 N17 | €28 .594 15403 14.8 370 sB C| 1609 150 1.8 EKLJ
ERAMY 12 | 15%5E 155650 1559 | N16 | E27 574 14,7 & SN 3 ¢C i 22 F H
RAMY 12 | 1601 1606 ; 1633 | N16 [E27 .574 1he?| 38 SN, 03 C ; 100 F H
RAMY 12 | 1644 1646 | 1650 | N19 | WE9 .95y ;745 & SN 2 ¢ : 21 F
[RAHY 12 | 1658 | 1701 | 1713 | Ni§ W70 .959; i T748] 1B SN 2 & : 25 F
MCHA 12 (1713 1719 . 1727 | N1B | NT4 «9Th 15409, T7.2| 14 SF! - G} 1719 30 1.2 D
[HCHA 12 11700 [ 41703 | 1711 |S24 | W4l . 714 15400 9.4 11 SN €} 1793 ; 50 7 EV
RAMY 12 1 1702 | 1707 1711 | S21 JHLZ] .683 i BB 9 SND 2 ¢ : 66 F
ERAHY 12 11756 | 1804 | 1811 | N16 [E26 .564 i 1be7] 15 SN; 3 C g 53 F
PALE 12 ;1759 11802 | 1850 | N17 |E29 .604 114,9] 51 SN 3 ¥ . 88 FBE
MCHA 12 | 1757 1802 | 1825 | N12 |ESB .&71 15@10;17.1 23 SF . G| 1802 : 25 5 D
[PALE 12 | 2049 2058 | 2129 I N17 E27; .583 15403 14,9 31 1B 3; G i 288 UDE
MCHMA 12 1 2050 [ 2055 | 2130 { N17 |E24 «552 15403 14,7 40 iB . G| 2055 175 241 EX
PALE |" 12 | 2052 20%2 | 2107 {$20 |wWas W 714 | 9.,5] 15 SN 3 ¢ i L7 FOE
[HGHA 12 ;2147 | 2150 | 2215 ; Ni4 (E28 ,S68 15403 15.0] 24 SN ; C| 2150 ; i00 1d2 E
PALE 12 2148 ' 2152 | 22087 iNAT !E27 .583 !1#-9 19 SB: 3 C ; 86 FODE
[PALE 12 |1 2328 | 2330 : 2334 [ N17 525; «573 (14,9 6 SB; 3. C 175 FRE
MANI 12 | 2330E| 2330U| 2335 [ N17 (E24' L5552 114,8 50! SN v 1249 1.3 F
MANI 13 (0025 0027 {0032 [Ni6 W78 .98% f Ta2 7 SF. p i 20 5
TEHR 13 1018 1620 | 1051 |[Ni& E22] .502! $15,1| 33 SN: 2 C I 64
TEHR 13 11022 {1025 | 1036 |Ni8 E50: .821! %1?-2 i4 SN: 2 C ! 95
PALE 13 | 2004E{2095U] 20440 N1 7 Eiké BBl (1449 40D SN: 3 ¢ | 51 F
MANE 14 0527 [ 0%29 (0540 |NiS E10: ‘18,0] t3 ! SN P | 50; «5 F
TEHR 14 (0858 0900 | 0905 |[N18 |E & ‘14,7 7 . 8N 3 ¢C ; 32.
TEHR | 14 0915 {0916 | 09264 |Sp? ‘W63 I 9.7 9 { SN: 3 © | bl .
MCNA 14 1100 (1340 12250(|N14 EQ7° +373: 15403 15.0! 85D SB; G 1ti0 © 100 1.1 [
ETEHR 14 (1183 (4105 1124 (Nie E 3! 390 AT 21 f SN. 3 C ’ 95 F
UPIC 14 [ 1112E 11250 | N14 EGG «368: 15403 14,3] 13D 1N! P| 1112 . 2451 25,0
MCHMA 14 11123 {1127 [13400({525 (ES5. +B24 15413 18.§ 170 SF: C| 1127 | 20 o D
EHCHﬁ 14 (14133 [$138 (1156 [N15 jE?Z\ -96#§15415;19.9 23 58: G| 1138 i 30 1.0 E
TEHR 14 [1134E (14436 (11642 [N17 TE6B 947 19,6 80: SN: 2! C -1}
MCHA 14 (1143 4203 12400 (825 {ESS’' .B24.15413 18.6| 57D SN: C| 1283 20 ol DH
MCMA 14 11342 (1345 1400 [s25 JESL: 481515613 18,6] 18 SN Gl 1345 20 ol ohH
RAMY 14 11404k (1408 1417 |N18 IE 3 Jh22 18] 13 SN 3. C 26
HOMA 14 (1411 1447 |525 §E5#5 « 815 15413 18.6; 36 S8 C|{ 1439 20 wils DHK
ERAHY 16 (1436E 1438 1445 (523 EB2° .793 ‘18.5 90! SN: 3. C 24 H
TEHR 14 (1637E 1440 1447 |S23 ‘E4B 4753 '18.2| 100 SF: 1. C Iz
RAMY 14 (1557 1600 !1702 |N1iS E 2 .373 14.8] 65 SN; 3. C 69
CMaA 14 116258 (1631 [1718D |N14 €04 .361 15403 15,0/ 53D iN Gi 1631 200 240 E
RAMY 14 (1604 1686 |1612 |S23 IEB2 1 4793 1B.6 8 SN: 3 C 26
CHA 14 (1604 (1606 (1612 |S25 ES53! .B06 15413 18.6 B SN Cj 1606 25 5 0
MCHA 14 11650 (4657 |L702D|S2% ES3: .BOG 15413 18.7 120 SN Cl 1657 25 5 o
RAMY 14 11733 1733 (1737 |[nis ‘E 1 W19 14.8 'Y SN: 3! € 73
EFALE 14 11?733 (4733 [1738 |N1T E 31 4406} _ 15.0 5 SNI 3| C 133 F
MCMA 14 (1733 18734 (1737 |NL5 HO3| 374 45403 /14.5 4 s8 C| 1734 49 o 8]
[HCH& 14 [1800 1806 {1815 (325 E51 ! ,788 15413 18.6 | 15 SN G| 1806 40 o7 DH
RAMY 14 11806 1807 |1811 |S23 IES1 | 784 115'6 5 SFi 3| ¢C 26 H
MITK i5 i0036E |0104 01270 |NL&4 WE1 & .356 15403 15,0 | 510 | 1B C| 0101 2380 2.9
EPALE 15 10046E (061350 {0140 |NL7 W 3 407 . 1448 | 54D SN 3| C 29 FOE
MANT 15 {0053E |0055 |0115 [N22 €02 | 483 115403 15,2 2201 1B v 200 2.1 ZE
[PALE 15 LOSE (04050 {0418 |N17 W 4! 489 14,9 13D sSB1 2| ¢ 26 FOE
TEHR 15 10405 (0409 [0423 [N18 W 51 427 1448 | 18 sBi 2| cC b4
PALE 15 (0407 (0413 |o418 [S23 Eub | 710 18.5 | 11 SNy 3| € 133
TEHR 15 |0536E 0537 (0551 [SPh [Ekl | .680 18,3 ] 1531 SNj 3| C 95 F
[TEHR 15 0725 0729 (D737 [N28 H 2| 572 15.2 ] 12 SFi3|¢C 95 F
BUCA 15 |0730& 0742 [N2B W2 | 572 15.2 ] 120 | §F G| o731 1% 2 E
MCHMA i% |10%SE L2050 NA7 [E23 | 544 (15410 117.2 | 700 | SN Pl it20 120 1.3 £
MCHA 15 [10%5E 1115 IN1% W10 | 406 (15403 414.7 ] 260 | SF P | 1056 41 ok E
RAMY 15 1318 1322 {1346 IN19 ES52 | .842 19.5 | 28 SNl & | C 33
RAMY 15 d34%4 {4345 (1355 N18 W10 |.. 449 14.8 ] 11 SNl &4 |cC 69 R
CHA 15 11364 (1345 13500 N1&4 HOT7 | o374 15403 45,0 60 | SN |~ C | 1345 50 «5 3
MCHA 15 2424 1425 HM500 N1B N12 | . 462 15403 14,7 | 36 i8 C | 1425 200 Zal E
ERAHY 15 1425 425 (14280 N18 W10 | +449 15403 14.9 3D AB | & | ¥ 3to F
TEHR 1% 1425 24310 443 [N19 ;10 +4B4 15L03 14,9 | 18 tg [ 1 |C 300 F
PALE is 0433 0434 [043sD Neao Ebl | 4748 19.3 gD SN{3|C 56 FDE
HCMA 16 h221 U230 1246 IN28 W19 | 635 115403 15,1 | 25 3N C | 12310 60 o7 E
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Jul 78
| Ha SOLAR FLARES
JULY 1978
OBSERVED UT LOCATION DuRA-| M | OBS. MEASUREMENTS REMARKS
OBSERV- . . FETT T TION | POR- P —
ATORY DATE . START |- MAX. END oonf CENTRAL] ATH cMP — |TANCEConD, TYPE TIME MEAS. | CORR.
m PHASE LAT. gl';:: DISTANCE] il DAY | MIN. e w‘:';f:u AREA
RAMY 16 1254 (12%6 (1314 |[RiB [H22, .54% 14.9: 20 SB! 3: C 9B F
RAMY 16 1602 1 1B02 1609 |N18 W24, .564 14.9 7 SNi 3. C 21
RAMY 16 (16413 (1613 ;1634 |N18 W24, 564 14,9 21 $B: 3 € 49
RAMY 16 [ 1647 1647 | 1650 [NiB |[W24! .564 14+9 3 SN 3 C 30
[RAHY 16 {1947 [ 1948 ! 1953 ;Ni8 [H2B6;] +58& 1449 6 sel 31 ¢ a0
PALE 16 11948 . 1948 11950 |{N17 |H25 .554 15.0 2 SB 3 C 68 FDE
EMITK 17 D048E| 0023 | 00360326 |E20! 454 15403;18.5| 180} iF Ct 0823 230 2+9 E
PALE 17 0022 10022 (0033 {S23 (E20) <424 18.5| 11 SNl 3| € 29 FDE
PALE 17 (0456 {0157 (0218 |[N17 (W29 .60% 14.9: 22 $81 3. C 66 FDE
MITK 17 ;01578 02300 | N1G W30 4593 14.8} 330] SN C| 0157 E
[HITK 17 | 0246E] 0253 | 03090 |N1i4k [W3D! 593 14.9| 2301 SN C| D253 EH
FALE 17 10246 02492 | 0307 [NiT7 (W29, .506 14,9 21 SN, 3} C 97 FDE
TEHR 17 10939 0943 | 0957 (518 H&S: «885.15397 12,7 18 18! 2: C 127
HEND 17 {1830 1048 |Nit [W30| .593 15,27 18 SN
ETEHR 17 [1038E[1041 [ 10430|N18 |W3hL: 666 15426:14.9 50| 18! 2| ¥ 222
MCMA 17 [ 1040E 1055 |[Nit (W34 ,639 15403 14,9 150| SN Cj 1041 60 o7 E
MCMA | 47 1120 {1126 1245 |[N21 (W30 .650; 15403 15.2| 85 SN C|] 1126 30 ol DK
MCMA 17 |1256 ;1258 ;1320 [MN14 {W35| .650 15603[14.9; 24 SF : G| 1258 40 5 E
RAMY 17 [4301E| 4301U|1310 |Ni6: W 7 +406 17.0 90| SN: 3 C 23
MCHA 17 [1350 [1356 | 1420D[Ni4 (W37 «672: 15403/ 14.8| 30D SN C{ 1356 75 1.0 EL
RAMY 17 (1352 [1440 1450 N1T [W36: .BBD 14.,9]| 58 s8 3 C 47 FDE
RAHY 17 11352 |1427 [1450 jN17 iH36| 680 14.9] 58 SN 3. C 186 FDE
MCMA 17 (142% (4428 (1500 |Ni& [W3I7; 672 15403/14.8] 35 sB G| 1428 80 1.1 EL
HEND 17 (1426 1448 |Ni4 (W33, 4627 T id5.1] 22 SN v
TEHR 17 (1435 |1438U 1445 [N17 [W3S! 670 15.0| 10 sgl 2 C 63
RAMY 17 |1558 (1600 |1608 [N19 E25! .S5B4 19,5: 10 SN! 3 € 20
RAMY 17 1623 11628 1645 [N19 (E25] 584 189.6; 22 SF: 3| C 167 F
ERQMY 17 [1623 (1625 (1645 [N19 E25| .684; 119.6] 22 sel 3| € 100 F
MCHMA | 17 |1623 | 1627 11640 (N16 E27, +576;15415/19.7| 17 SN ¢l 1627 50 : EH
RAMY 17 11800 |1802 li814 |Ni8 [E23! .555 19.5| 14 s8. 3, C . 66 F
MCHMA 17 11835 |[1840 1855 |N17 "Hi0: .436;165410:17.0} 20 SN: | C| 18410 40 ol E
ERAHY 17 11839 |[1840 (1851 [Ni4 Wi1: 400 17.0( 12 SN: 3| C a8 F
PALE 17 [1839 {1840 |1849 |[N15 W12:X .422 16.9] 10 s8} 3. C 75 FDE
rRAMY 17 (1949 (1951 2013 [N1& (W12 .&08 16,91 22 sei 31 € 69 F
FMCMA 17 {1950 (1953 12005 [Ni7 W10 436 15410:17.1: 15 SN 6] 1953 1 ' 5 E
“PALE 17 119%1 1951 1957 iNi5 (W13 +429 16.9 6 SN, 3| C 23 DE
RAMY 17 |2p2p 2035 [ 2056D{N17 WaO.K .722 14,9 28D SB, 3| © L5 F
EMCHA 17 12028 12035 (2110 |[N21 H31i| 660 .15403!15.5! &2 SN C| 2035 40 5 E
PALE 17 {2035 |2037 2057 (N17 W39 .712 14.9¢ 22 S8, 3 € 23 DE
rHCHA 17 2115 (2123 |2150 |N14 (W4D:! .705[15403 14,9 35 s8 Ci 2123 50 Y E
FPALE 17 |2120 2120 (2130 [N17 (W39 .712 15.0| 10 SNI 3, C 32 DE
FPALE i7 [2133 | 2134 12223 [N17 W40, 722 14.9; 50 SN; 3] C 118 FOE
“MCHA 17 [2133 2135 |22060iN20 W3B: .720 1540315.0] 330 S8B: c| 2135 75 1.0 E
[MCHA 17 2159 22060 |NL? (W12 +449 15610:17.0 700 SN cl 2206 80 +9 E
PALE 17 12201 (2202 [2214 [N1%S iWilk| 437 16,9 13 Sp; 3| C 26 FDE
PALE 18 |064B (0020 |[0i41 |N17 W&2; 742 14,9 53 SN| 3¢ C 137 FDE
Buca 18 (0800 [0803 ;0812 |N1& IW4hi 748 15,0 12 SF C|[ 0803 15 - E
BUCA 18 (0828 0832 iN19 W&k, 772 15.0} 12 SF Ci 0823 15 2
[BUCA 18 (0845 0923 |N19 W44 : 772 15.1 ] 38 SN C| 6900 63 9
TEHR 18 [(0963E{ 0906 0919 |N18 |Wahk!| 767115403 :15.1] 160 18! 2 C 222 u
BUCA 18 10927 G957 [N16 |[H46 | 773 14.9| 30 SN c| as29 47 o7 [
MCHA 18 (1306 13090 [N20 [W4B! .795;15403 15.1 30; S8 G| 1308 50 +8 E
[RAMY 18 [4311€11313 1324 |N1i7 W42 .B09 14.9 13D SB| 31 C 33 FDE
TEHR 18 [13f4E {1316 (1324 [Ni8 (K46 .786 15.1] 10D SB} 2§ € 35 u
RAMY 18 {1421 (1428 1451 [Ni& (W22 504 15410{16.9! 30 i8] 3| © 241 FDE
ETEHR 18 [1430F (1432 |1465 [NAS HZ22| .S514115430 17.0] 15D tB| 2| C 254 F
MCMA 18 1432E 1455 [N49 |W19| 530 15410117.2) 230 SN G| 1432 160 1.1 E
RAMY 18 1534 1534 (1543 [N19 [E12 ) 477 19.5 9 SNi 3] C 55 FOE
RAMY 18 |1535 [1538 (15520 |NL7 (W51 | .827 14,8 170 SB| 3| C 34 FBE
{RAHY 18 {1749 (1724 (17370 (N17 |HS1| .827 t4.,9] 18D SN| 3} G . g5 ZF
PALE 18 (1722 1726 (1851 |N17 (W51 .827 14,9 89 SN} 3i C 118 FDE
[PALE 18 1927 (1959 20100 (N7 [H53 | 844 156803 14,8} 43D 28| 3( C 520
RAMY 18 (194BE (1357 (20000 |N17 (WS2 ! .B36 15403(14.9| 120 2B 3| V 388 FOE
[PALE 19 (0324 {0326 (0332 |N20 |[E 2| «455 19.3 8 S8y 3| € 110 FDE
TEHR 19 |0325E (0326 0330 |N19 W 1| J&38 19,1 5D! SN| 3| € a5 u
EMITK 19 |0543E 0515 (05260 [N18 (W63 | .920[15403(14.5| 130 | iN c| 0515 100 2st E
TEHR 19 {0515F [0518 (0535 |N17 HS561 .869 15.0} 20D} SB; 2: C a5 DE
BUCA 19 10945 1005 N1d [H30, <564 17.2} 20 SF C| 0846 71 8
RAMY 19 [1221 {1222 (1236 |N1B (W 1’ 2423 19. 4| 15 SN|.3| C 20 F
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Jul 78
Ha SOLAR FLARES
JULY 1978
OBSERVED UT LOCATION DURA-| - | OBS. MEASUREMENTS REMARKS
CBSERV- T APPROX MCMATH TN PR “Twme l MEAS. | comm.
ATORY | pATE ! sTarT: MAX. | pyp ~— CENTRAL CMP | —— |TANCEconp,Type] TIME | - -
" FHASE LAt | BERoisTance PLASE | pav | MIn | U luit ot v | S s,

[ -RAMY 19 1321 11322 1405 [Ni5 [HE3;, .915 14.8| u4 S 3 © ; 61 F
TEHR 19  1323E! £327 1 A342D| N18 [ W60 .901 15.1( 190| s8! 2 ¢ io127 DE
RAMY 19 {1337 1340 1485 |[N18 (W 51 .430 19.2| 28 SN: 3 C 55 F
RAMY 19 [ 1428 ! 1429 [ 1436 [N18 (W 5 430 19.2 8 SN 3 © 45 F
RAMY 19 | 1540 (1541 {1547 [NiB [H B! .433 19.2 7 SN: 3. © 36 F
MITK 20 :00DGE: 0016  BOSTD{NL7 WP?Li 962! 15403{14.7| 510| 2N Ci{ 0048 130 EH

EPALE Z0 0009 ;0012  Ng42 [NL7? jHES; 947 14.9) 33 | SN 3 ¢© 38 FBE
MANI 20  GO1LE: 0014 00190 NLI7 (M7O 4957 14e8 8p! SN v a0 1.9 F
TEHR 20 | 0329E; 0333 [ 0344 |[$16 |[HW & 170 15416!19,8| i150| 18] 2! ¢ 222 F
HONT 20 ;0808 0812 0814 [NIT [EGB7| 942 25eh 6’| SF Gy 0812 70 0
MONT 20 | 0912 0924 0935 |S20 |E90| 4999 274 23 SF Ci 0924 50 &

[RAMY 29 1200 1221 | 1312 [Ni8 W75 .978 14,9 72 58: 3 C 22
NCHA 20 [1215€;1221 41345 [N22 |HB0| .993; 15483 14.5( 60D| SN C] 1221 1]
HCMA 20 | 1304 ;1308 1318 {N18 [Wub! ,786 15410!17.1] 14 58 C] 1308 70 1.0 E

ER&MY 20 1306 (1307 (4316 |N16 [HLT| 4787 £7.80] 1D SN} 3!/ C E 67 F
TEHR 20 |1308E: 1341 1314 |[Ni8 [HL?| .795 17.0 6D| Sg: 2. C | 64 F
TEHR 20 [1F0BE!I 1311 (1315 [N2L (W73 974 15.1 7D} sB: 2. C ; &4

ERAHY 20 (1321 1324 1341 |Ni8 |M75' 978 Cilhe 9] 20 SNl 3, ¢ ! 49 F
MCHA 20 11321 1324 (4345 [N22 (WBO| .993 £5403:14,6] 24 58 C| 1324 o
TEHR 20 (1322 |1324 11335 [N21 (W73 .9Th4 t15.4 13 SN} 2! ¢© 64
MCMA 20 (1433 1435 141441 {N22 [W8t! ,995715483!14.5]) 8 | SF | 1435 [
HCHA 20 1510E}151h 15350 N21 H83| +998 15403 844 25Dt SN C| 1514 E
RANMY 20 1606 (1610 |1617 |N18 W76, .9A2 15,0 11 SB| 3] ¢© y2
HCMA 20 [1607E 1608 |1616 |[H22 W83 .998 15403 14.4 30| sB C| 1608 i}
MCHA 20 [A705E[1712 |1718D|N18 W48 «B05:15410,2%.1| 130] SF c| 1712 25 aly D
TEHR 21 |G451E 10453 0510 |NL7 /W83, .997! 15.0( 190! sN| 2! ¢ 64 DE
RAMY 21 11123 11424 (1128 [N27 (W88 |1.000; 14,9 g SN 3] € 20
RANY 21 11200 (1203 ;1248 |N1&4 WEL: .B899: 16.9] 48 SN| 3| © 28
RAMY 21 1237 11237 [41249 |N17?7 (W89 1.000! 14.9) 12 SN 3] € 7
RAMY 21 [1307 £307 !1354 |N14 HWB1 +899; 17.0} 47 SN| 3] C 22
RAMY 21 [1507 1507 [1513 [Ni&t W62 .906! 17.0} & SN| 3] C 29
RANY 21 11717 4717 (1720 |N11 HEL| 915, 16.9 3 SN 31 ¢ 16
RAMY 23 (1843 1855 |[1856 |Nil WE5 . ,822¢ 16.9} 13 sB: 3| C 33
RAMY 21 (1857 1900 119260 |N17 HQH;1.001115HUS 150 290! 18 3| C 0
KCMA 22 (ATa2Z (1747 (1758 |S15 (W08 .193 15423i22.1] 16 SH: G| 1747 45 5 E
MCHA 22 1941E 19510 K27 £33 .728 1S428:25.3| 100 SN C| 1942 30 ok E
HONT 23 10735 (0744 0828 |N26 E29] .688 1542Bi25,5] 54 iN C| 0744 500
RAMY 23 {1448 1L5L 11525 |NAT7 (W61, .906 19.9 37 SBf 3| C 5% Fs
RAMY 25 11359 16400 (1405 iS25 (W71 .938 20.3 6 SF{ 3| C 23
ISTA 26 10813E 0821D iN10 (W15 | ;387 2542 80} SF
RAMY 26 [1942E [19%4 (1949 (N39 E9Ci1.003 | S4B 0] SF| 3| © 0
MONT 27 10939 0941 0945 |N1S E70] .955 L4 7 SF G| D9n1 50-

RANY 27 (1428 1432 (1456 |[N3IT? EAZ 1.000 5.8 28 SF| 3| ¢ ;]

RAMY 27 11543 11545 (1552 |N37 ES82: +999 Sa8 9 [\SN| 3| C 0

MCHMA | 27 }1820E 1847 [N36 IEB6 |1.000 15441 6.2 | 27D | SF G| 1820 D
MONT 28 10838 |D841 (0B59 |NL5 ESS8 | 880 L.7 | 22 SN C| 0Bht 60 E
MCHA 28 [1%11 [1h14 21420 N27 W27 683115428 (26.6 9 SF C{ 1414 25 3 BH
MITK 29 |013SE (0141 101580 |N27 W32 | .721 26.7 | 23D | SF G| 0141

ETEHR 29 |104L5E 10649 (1102 |N19 (EBS | .935 Gu 3 17D SB| 2: C 127 BE
WEND 29 [LD4L7E 11080 [N22 EV1 | .968 |15443  B.8| 21D | 2N P 300 F
RAMY 29 1832 1836 (1842 ([N23 |[F68 | .956 6.9 10 SN{ 3. C 67 F
MONT 38 0910 16923 9944 [N23 W35 | 715 27.8 | 34 SN C | 0923 180
RAMY 30 11159 4242 1211 [NI7 E46 | 880 5.9 | 12 SN|23¢C 43
RAHY 30 [1%%59 (1559 [160% |[S20 [ES2 | . 747 6.6 6 SN|3]|C 13
RANMY 30 1633 (1634 1657 ({S21 ES0 | 768 Gele | 24 SHf3lc 23 F

. HCMA 31 13125 1126 (1148 -INAT E£32 | .64l 15443 | 5,9 ] 23 SF C| 1126 40 5 E

"Rerarks":

A = Eruptive prominence whose base i5 less than i = Continuous spectrum shows effects of polarization.

99° frem central meridian. 0 = Observations have been made in the calcium IT lines H ard K,

B = Probazbly the end of a more important flare. P = Flare shows helium D4 in emission,

C = Invisible 1C minutss before. Q = Flare shows the Balmér continuum in emission,

D = Brilliant point. R = Marked asymmetry in Hu 1ine suggests ejection of high velocity material.

t = Two or more briiliaat points, 5 = Brightness follows disappearance of filament (same position).

F = Several eruptive centers, T = Regien active all day.

& = llo visible spais in the neighborhood. ¥ = Two bright branches, parallel (]|} or converging {Y).

# = Flare accompanied by a high speed dark filament. ¥ = Occurrence of an explosive phase: Jimportant and abrupt expansion in

T = Active region very extended. about a minute with or without important intensity increase.

d = Distinct varjations of plage intensity before or W = Great increase in area after time of maximum intensity.

after the flare, X = Unusually wide He line.

K = Several intensity maxima. ¥ = System of loop-type prominences.

L = Existing Tilaments show signs of sudden activity. Z = Major sunspot umbra covered by flare.

# = Hhite-light flare.
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INTERVALS OF NO FLARE PATROL OBSERVATION

FOR PRECEDING SOLAR FLARE TABLE

JULY 1978
HOUR—UT
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Observatories included in total patrol:

Bucharest Istanboul McMath-Hulbert Palehua
Herstmonceux Kandiili Mitaka Ramey
Holloman Manila Monte Mario Tehran

Upice
Wendelstein

Times of no flare patrol are shown by the shaded area for each day, divided
into times of no cinematographic patrol (bottom half of day) and times of

neither visual nor cinematographic patrol (top half of day).
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FAST-WEST SOLAR SCAHNS
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EAST-WEST SOLAR SCANS
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Fleurs, Australia

EAST-WEST SOLAR SCANS
JuLy 1978
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EAST-WEST SOLAR SCANS
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SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS

JULY 1978
STARTING THE OF | puraTioN FLUK DERSITY
L FREQUENCY STATION TYPE TINE HAXIHUK 10"¥m ~ Kz INT REMARKS
1478 Ut vt NINUTES PEAK MEAN
1 28800 OTTA| 21 GRF| 1419 1528 23 9.8 49
E[zaqs gouL 4 SF 1413 1417,5 3 22 ?
269% PENT 4y SAF| 14in 141645 ] 23.8 7
2 2695 8CUL 4 SF 140245 14065 10 37 12
2695 SGHR 3 S 1404 140%. 8 [ 37.8 15.1
Ezucu DTTA 1 s 1458 t501 H 2.8 1e4
26965 BOUL| &5 C 1458.5 1502 45 5 2
Ezann 61TA| 21 GRF| 1518 1525 50 2.2 1.1
2800 OTTA P 1550 1550.2 H 146 o7
2800 OTFA| 274 RF 17290 310 2.2 1.9
2800 OTTA| 24 R 1720 1830 70 2.2 1.1
2800 OTTA| 24P R 1830 218 2.2
2800 OTTA 1 5 2032 2033 3 4 1
BA0D SGHR 35 2148.9 2449, 4 1.9 23.8 Tel CONY
2800 OTTA b S/E[ 2i49 2149,1 3 18.4 5
8800 MANI 8 s 2149 24649.3 6 33.4 11
2695 SGHR 3 s 2448 2169, 4 z 13.8 Ged CONT
2695 BOUL 4 SF 216945 2150.5 z 8 3
2860 GYTA| 26 FALj 2205 2230 25 -2.2 “1s1
3 2600 OTTA| 20 GRF| 1255 1330 145 A 2.1
2800 OTTA| 20 GRF] 1820 1530 45 1.6 .8
4 2800 OTTA| 20 GRF| 1530 69 1.4 1
2600 OTTA| 20 GRF[ 1935 2000 115 1.8 1.2
5| 2800 OTTA| 28 PRE| 1134 1147,5 20 13.2
2300 07TF4 4 S/F| 1154 120645 36 96 3648
-Ezsqs SGHR 3 5 1156 | 1zos.s 39 105 41,9 CONT
H-8500 SGHR| 20 GRF| 1202,5 1207 32.5 26.h 749 CONT
- zago OTYA| 29 PBI| 1230 1239 170 9.6 3
- 2800 OTTA| 2404 $1619 19909 170 6
2860 OTTA| 40 F 1745 1800 45 26
:Ezags BoUL| &1 F 1768,5 1801 43,5 26 ]
LLz695 sGMR & S/F[ 17547 1803.3 34.6 33.3 10 24 CONT
6| r 2800 OTTA} 21 GRFf 1500 1600 150 4e? 2at
L8800 SG6HR 308 1510.2 1521.8 4.3 19.1 S.7 545HF
L2695 SGMR 3 s 1510.% 1512.2 bedl 13,4 & 54SHF
2800 OTTA & S/F] 1511 1512 4 13 3.7
2625 BouL| &5 G 1511,5 1513 6.5 11 G4
I 2695 BOUL 3 s 1520 € 152045 4.50 45 15
-Ezaas SGHR 3 3 152744 1530 6.9 67.9 2B+t 4y SHF
-l2ge0 0TTA 3§ 1628 1530 7 51 15.2
4 2695 MAME 4 S/F| 05385 0537.1 b5 2541 Bati
2800 QTTA| 240AR 12908 1223 18 2 1
2800 OTTA 4 S/F| 1210 1213 12 16.2 5.6
2695 SGHR 3 s 1210.4 12434 5.2 16 Gals CONT +SHF
#4800 SGMR 308 1211 1213.2 5 LE.5 19, 4 CONT 4 SHF
2695 SGHR 3 s 143844 1451,2 Be b 16 4e5 CONT ,SHF
2800 OTTA| 21 GRF[ 1439 1530 76 2.4 1.4
2800 OTTA 3 s 1439.5 Lhkl 4 11.8 Bl
8808 SGHR 3 s 143%,7 14461 [ 164 [ CONT 5 SHF
2695 BCUL 4 SF 1440 1442,5 [ 12 4
2695 SGMR 33 1641 164344 3.1 10.5 5.3 GONT 3 SHE
8800 SGHR 1 s 1681.3 1642, 8 2.9 3 3.1 CONT ySHF
ZBEO ATTA] 240 R 1758 1890 2 1.2 -5
2800 OYTA| 20 GRF| 1810 1900 160 4o B 2eb
8 2800 GTTA 1 8 1059 1051 5 6.8 Tole
2800 OTTA 8 S 1241 1264, 5 2 1
28400 OTTA| 20 GRF| 1%90 1600 100 2.6 1.3
~ 2800 OTTA| 21 GRF| 1705 530 & 16
|- 269% SGHR| &% C 19423 2000.5 1.7 105 157 3645y CONT,
L| 2895 SGHR| &5 € 2016. 4 381
H 12695 BouL| 45 ¢ 1942, 5E 29148 &7 O 356 119
H - 2800 OTTA 1943 1951 145 79
-[ 2800 OTTR| 46F € 1943 201645 72 420 73
L] e8eo SGHR| 45 ¢ 1946,5 14950.9 53.2 298 119 3G,5,CONT,
| }sspp seMrR| 45 ¢ 2016.5 152 SHF
F- [ 2800 oTTA 195745 2000,5 6.9 98
I L2son ovTA 2004 2016.5 51 420
| zaop oTTAl 30 PRI[ 2055 2955 65 5.2 Zek
2695 SGHR 15 2059.4 2101 1.4 8.4 3uk CONT
L 2800 QTTA] &5 € 2100 2100.2 9 [ 1.8
L 2895 PENT 103 2500 25015 4 5.8 2.2
9 2695 BGUL 2 SF B10G.% 0102 4 5 2
2695 MANE t s o100,8 0101, 6 1.9 5.8 1.9
2695 MANI 4 S/F  0710.5 07124 4% 5.3 106.2 35,4
Esaon SGHR 3 s 1009.3 1012.7 5.2 263 60,9 36, 54F
2695 SGHR 3 s 1009.6 1010.3 3.7 29.2. 8.8 3Gy SHF




SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS

JULY 1978
STARTING THE OF | puraTion FLOT ERSITY
a. | FREQUENCY STATIGN |  TYPE TIHE HAXINUM 0%%m By T RERARNS
A T Ut KINUTES PEAK NEAK
SGHMR 3 S 1133.4 1i53.2 2246 178 63.4 59 SHF
SGHR 3 = 1136.4 1146, 4 20.9 118 IS0 5+SKF
OTTA 12086 1221 39 D T4
SGHR 3 35 t2g7 1212.7 563 158 63.3 24SHF
SGMR 3 5 1207 1221.1 47 64.3 2547 23 SHF
QTTA 29 pay 1245 1248 75 13.4 LTRY
0TTA 29 GRF| 1416 1515 140 2.6 1.3
aTTA 21 GRF 1625 215 17.8
oTTa I 35 1647 1648.3 4 121 22
8QUL 3 s 1647 1649 3.5 103 I
SGHR 3 s 1648.3 1669. 2 2e2 149 56 S a5KF
SGHR I 3 teus.9 1649, 3 © Z2al 75 30 Gy SKF
aTTA 1 s 1737 1740 5 5.6 2.6
0FTA 4 S/F 1800.8 1801.2 1.2 12.8
AQUL 8 s 1801 1801.5 1.5 14 =
SGMR %7 GB 1805 1828,2 -1 1660 660 L4 SHF
OTTA 46F C 1818 1828.5 as 451 73
aTTA 1818 1819.8 6 130
saulL, 45 © igia 1829 £9,50 459 is50
SGMR 3 S 18194 1828.2 Th.6 L6 199 4ySHF
atTTA 1824 1826 3.5 110
Q7TA 1827.5 1828.5 20.5 450
0OTTA 2 §&/F 1852 1853.9 3 6.B J.6
19 PENT 1 S B1a7 G1L08.3 ] [ 3
2695 HMANI 4 S/F 0520.9 0E23.t 3.5 29.8 9.9
2695 HAMI &Y GB 0609.53 0614, 8 G247 835 264,8
EEBGD OTTA 20 GRF 1240 1335 140 Lok 2+ B
8800 SGHMR 3 5 1316.7 1314, 7 6e3 I6a Lt 10.9 SHF
~ 2800 OTTA 2l GRF 1519 ' 160k 135 5.2 2elt
-[uanu SGHE 3 5 1549.9 i551.t L2 31.9 G SHE
F-2800 OTT¥aA 1 S 1550.5 1591 1 1 5
l+ 2800 QYTA 1 S 1565 1556.5 3 2 1
- 8800 SGHR 3 S 1706.5 i706.9 11.5 5.6 30.2
r 8800 SGHR 3 s 172642 £730.1 26.5 170 52,8 HeSHF
-[2695 SGHR 3 S5 1727.5 1732.2 13.2 34 12.3 4y SKF
r-2803 0TTA 4G6F C 1728 1732 it 28.6 76
F 2890 OTTA 23 GRF 1750 1330 120 3.6
L2695 SGHR 1 s 1819.9 1820.6 Tel 8.5 1Y)
--2800 OTTA i1 s 1820 1820.5 8 5.2 26
-88010 SGHR 3 5 1829 18z0.8 7 26,5 10.6
- BB00 SGHR 21 GRF 163% 1836.3 515 18.9 T+b
'-[26‘35 SGHR 20 GRF 1835 1849.5 5ig TaS 3
-L2600 DTTA 1 s 1848.% 1849 2 1.8 +9
- 2800 OTTA 1 5 1915.9 1916 1 3.2 1.5%
- 28G0 OTTA 23 GRF 2020 222% 250 [ ) 2e2
I~ 8800 SGMR 3 s 22474 2248 2.6 Ol 3646
- 2695 PENT i1 S 2327.8 2328 2 9.2 2.8
11 2695 PENT 4 S/F 2122.9 0123 7 10 3a s
r 2695 SGHR 47 68 10435 1053 155,2 4790 1437 &4 5 ¢ SHF
F 2695 SGMR 47 GB 1105. 3 1739 445+ SHF
1 2695 SGMR 47 GB 1121.5 1760 445 454F
I+ 2695 SGHMR 47 68 1154. 6 1160 445 4SHF
H B800 SGHR 4T GB 1048 1052. 4 142.5 18900 Se7C G 95 SHF
| 8500 SGMR 47  GB 1105.4 10 445 9 SHF
| B8040 SGHMR 47 GB 1121.5 1970 425+ SHF
o 8800 SGHR 47 6B 1163.2 1260 by 5y SHF
= 2800 0OTTA 47 &8 1050 1052.% 9% 28010 3740
= 2800 OTTA 30 PBI 12235 1225 k1-1 15.8 7.9
= 2800 OTTA 1 S 1238.5 1239 3.5 3e2 1.6
ol 2800 OTTA 3 S 1246 1247.1 3 12 3
- 2800 0TTA 1 5 £312 1313 b 2.2 1.1
o 2800 OTTA 8 3 1351.9 1352 o7 5 1.7
o 2695 PENT 1 s 1416 1418 s el ) 2
= 2800 OTTA 4 SsF 1611 1612.5 3 110 38
I 2695 SGHR 3 3 1611 1512.7 3 129.9 s2 445
o 680D SGHMR 3 5 1611.7 i612.% 3.3 27649 110.8 4,45
o 269% ACUL, 4 SF 1612 1613.5 2.5 108 k1)
- 2800 OTTA 2 S/F 1617 1618.5 2 Ta2 3els
= 2800 ATTA 1 5 16%58.9 1659 1 Ta2 3.6
2800 OTTA B S 1842.9 1842.9 1 Qu it
2695 PENT 23 GRF 2215 2231 210 8.2 bal
8800 SGME 47 GB 2225 2230.7 12 831.8 3132.86
269% SGHR 3 s 2226 2227.6 4 2Y9.86 1.8
2695 MANT 4 S/F 2226.6 2227.5 1e1 T3.7 247
2600 OTTA 3 s 2226.7 2227.5 2 25. 8 12.9
2695 BGUL 3 s 2228 2229 2.50 25 8
[2695 PENRT &8 S 2358 23sa el 2ah
269% PENT 8 5 2359 2359 »1 6
2695 PENT 3 5 2413 2413.1 2 &y 11
2695 PENT 8 5 2420.1 2h20.5 5 4a2 2l
2695 PENT 8 5 2LLB.8 2hbL3.0 1 Sub
i2 2695 MANY 3 s 0012.9 J013.1 2.1 132.6 bte2

25
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SELECTED FIXED FREQUENCY EVENTS

SOLAR RADIO EMISSION

JULY 1978
. STARTING THE OF | puraTioN LU ERSITY
u. | FREQUENCY STATIOW | TYPE TINE NAXINUN 1072m? ke T RERARRS
S uT bt KINUTES PEAK WEAN
28490 OTTA 1 s 1050 10548,93 2 3 1ate
28100 DTTA 1§ 1145.5 1146 1 1.6 1
2800 OTTA 1 S 1210 1210.8 3.5 i+B o7
2806 OTTA 1 5 1301.5 1362.7 3.5 Tals 1.2
2800 QTTA 21 GRF 1310 1334 12% T+2 3
2800 0OTTa i 5 1320.5 1321 2 2.8 Lot
2800 OTTA 8 5 1335.7 1336 T 1.8 1
2800 OTTA 4 S/F 1352 1353.6 6 10.2 4
2695 SGHR 3 S 1352+% 1364.6 TS 22 8a8
~ 2800 OTYA 23  GRF 1580 1849 310 10.0 193
Frzadl GTTA 4 S/F 1569,5 1600.7 5 15.2 Tats
2695 SGMR - 155%.7 1615, 8 10.3 149 47 3G4SHF
~—-AB00 SGHR %7 GB 1500 1605.8 19 763 228 3G+SHF
2695 BOUL 85 1600.% 1603 4 16 5
2800 DTTA 3 S 160% 1605.9 s 118 28.2
L2693 BOUL 3 S 1606 1606.5 8 D 117 39
- 2800 OTTA 8 5 1658 1658,2 1 Gl
Fr3800 SGHR 3 S5 17599.5 1500 2.5 z84 113 3G
—EZGBS SGHR 1 S 1759.7 1800 1.3 G442 1.7 3G
~-2800 GTTA 1 S 1759.9 1300 1 Sely
Fr2800 OFTA 46F C 2049 2051 [N 2642 114
FL3B00 SGHR 3 s 2049 2055 11 3ur 139 CONT 4SHF
2695 BCUL 2 SF 2050 2056, 5U | ] 16 5
2695 SGHR 3 5 2050.% 2051.1 9.9 22 8.8 CONT 4 SHF
L2695 QUL 4% C 26%51.5 2052 3.50 i 1
[Eﬂﬂﬂ {TTA 3 5 21it.t 2117.5 2 18 9
2695 80UL 4 5F 2118 2118.5U 2 b i6 5
13 EZE‘)S HANY 3 s 0019.2 0019. 4 3 19.7 [-7%]
2695 PENT 8 S 0019.,7 Aa19.7? s 2 7.6
2800 0TTA 20 ORF 1190 1115 105 4.6 2+3
2800 OTTA 23 GRF 1340 1450 180 C B 3
2800 QTTA B 5 145645 1456.5 «2 5
2800 J¥TA i1A S 1626 1626.9 1.5 3 1.5
2800 QYTA 8 S 1626.9 1626.9 el Quly
2695 PENT 1 5 2001.8 2013 2.5 Ih 1.5
{2695 SGHR X 5 20405 2006.1 3 18,9 Tebe
2695 PENT 4 S/F 2nes5. 2 2006 3.5 176 Tab
2800 0OTTA 2 S/F 2022 20228 6 Sl 2.6
14 24800 OTTA i 5 1331.,5 1331.8 1 2.8 1.2
2800 DTTA 1 S 1535 1535,5% 3 2.2 »8
2800 OTTA 2 S/F 15589 1569, 1 1 9.8 25
2800 DTTA 20 GRF 1613 1631 Lo Tel 2.5
[2695 SGHMR 3 s 1731.5 1732.8 8.2 13.% Sule 245
2800 QTTA 3 s 1732.9 $1732.9 3 11.6 S.8
2800 OTTA 20 GRF 2133 2146 30 Ja b 1.7
EZBDU OTTA 21 GRF 2216 2230 L5 Tl 2
2800 OTTA b - 2223 2223.5 1.5 1.6 1]
i5 2695 PENT 3 5 0083.5 Q054.7 2.5 35.58 8
E2695 HANI i S 0054 00%4. 5% ;] 9.2 3.t
2695 PEMNT 29 PBI 3056 D056 24 4.8 2+l
2695 PENT 21 GRF 0t24 LERY ] 3 D 5.8
EZ&GS PENT 4 SSF 0130 0134 9 26als i1
2695 BOUL 4 SF 0132.5E 8135.5U 4 D 22 7
2695 MANI 3 5 06404, 2 G404, 7 1.3 26. 3 B.8
2600 OTTA 20 GRF 1100 1113 qn 13.6 4eB
2800 OTTA 1 5 1305.2 1306 1.8 B.6 3.3
ESBUU SGME 3 S 1305.5 130%.8 1.6 19.7 5+ 9
2695 SGHR .- 130%.5 1305.9 1.5 8.7 F4%:]
8800 SGMR 4¥ 68 14235 1425.2 11.5% 1830 549 5y SHF
2800 OTTA 3 s 1423.8 1429 16.2 450 LY.
2695 SGHR 47 GB 1423,9 16425« 4 5345 500 180 5 +SHF
2695 BQUL 47 GB 14264.5 1426 1 O 537 i79
2800 QTTA 29 PBI 14540 1540 50 5.8 Ik
2800 OTTA 4 S/F 1943.5 1950 3.5 32 15
2695 BOUL 4 SF 1949.5 1951 8,5D 28 9
EZSED DTTA 30 fBI 1952 1952 15 Loty 2
2500 0TT2 1 S 1954 195444 1.5 76 3.8
2695 PENT 2zt GRF 2310 24540 160 2.8 1%
EZGQS BOUL 3 5 2455 2455.5 4 U 22 T
16 8800 SGHRE 3 5 1249. 4 1249, 8 3.1 65.7 13.1
[2800 oTTA 1 5 1555,8 1556 1.2 x.6
2800 OTTA 29 PBI 1557 1557 10 1.8 +9
2304 OTTA iA S 1610,8 1611.5 1.5 3.6 1.8
EZSI}D OTTA 8 & 161%.5 1611.5 +iE 3.6
2800 OTTA 29 PBT 1612.,3 1612.3 13 1.8 +9
2800 OTTA 1 S 1422 1323 2 1.8 .9
17 2695 PENT 20 GRF 9020 0030 1] 3 1.5
2840 OTTA 21 GRF 1340 a0 3.2
2800 GTTA Ly F 1341 1352 21 3.8
2800 QTTA 21 GRF 1424 1427 12 6 2«6




SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS

JULY 1978
STARTING TIME OF TURATION _rszux D-EzllSITT_I
HiL FREGUENCY STATION THPE TINE HAXMUR H™%m " IN¥ RENARKS
1878 ut uT MINUTES PEAK KEAN
L?SGU 0TTA 45 S 1428.6 142846 «1E iz
[2500 OTTA 21 GRF 1620 i626 30 L) 1.6
2300 QTTA 1 s 1624 1624.5 1 246 1.3
2800 QTTA 29 GRF 1730 1800 an 3.2 1.6
2800 ATTA 20 GRF 2113 21240 16 3 led
[8300 SGHR 3 s 2133 2134 5 323 129 3Gy SHF
2300 OTTA 20 GRF 2135 2139 20 -] 244
18 2695 PENT 47 GB a1y oeis.6 3 1606 a5
EZGQS MANT 47 GB 0bL7.7 o1, 2 1.9 895 296.6 IKES
2695 PENT 29 PBI agze 0920 a1 B 3
2890 OTTA 3 5 1219 1219.5 i 20.6 9
2800 OTTA 20 GRF 1305 1316 35 1.8 1
r 2800 OTTA 23 GRF 1410 213% 585 10.% 6
- 2640 OTTA 20 GRF 1500 1538 65 6 2eb
—[8800 SGHR 45 1718.2 1723.7 2B 4 83.8 33.5 SHF
F-8800 SGHR 45 GC 17244 1. 7 SHF
- €800 OTTA 20 GRF 181% 1820 30 3 1.5
- 2890 0YTA 23 ORF 1935 2005 a0 19 646
F-8800 SGMR 45 C 1941.4 1958 67.6 16% ety SHF
| 6800 SGHMR L 2021.7 258 SHF
~1-2695 BCUL 40 F 1945.5 1959 Lhe50 51 7
2695 SGMR 45 € 1947.5 1958.14 58.5 527 211 SKF
H| 2695 SGMR 45 C 2019. &6 37.7 SHF
--2a00 OTTA 4 S5/F 1961 1958 13 47.6 23.4
- 2800 OTTA 4 S/F 2017 2022 9 33.8 17.2
|+ 2695 PENT 26 FAL 2555 2418 23 -3 =1.5
-~ 2695 BOuUL 4 SF 2417.5 2419.5 3.50
13 2800 OTTA i s 1320 1321.2 645 5.8 2
2800 QTTA 8 S 1647 1647 5 5
2800 OTTA 20 GRF 2050 2155 125 3 1.5
20 E2695 PENT 21 GRF as0s Gozo 100 0 Baly
2695 PENT 1 s 001it.5 1013 5 6.6 3.3
2800 OTTA 1 s 1306.9 1307.1 i 2.8 lets
2840 OTTA 27 RF 1500 1740 2.8 2al
2800 0OTTA 2L R 1500 1520 29 2.8 1.4
2840 OTTA 24P R 1529 120 2.8
2800 OTTA 26 FAL ir2e 1750 30 ~2s8 =1.4
269% PENT 260 R 1955 2023 28 2+6 1.3
[25‘35 PENT 1 = 2142.9 2143.5 2 3 1.8
2695 BOUL 2 SF 2143 E 2iat 2 D 4 1
21 rreBo0 G7TA 21 GRF 1535 1543 15% fled 2.8
Fr28¢0 QTTA 4 S/F 1538 1540 4 4390
8800 SGMR 3 S 1538 1540 4 47.5 14,3 SHF
F[-&695 SGHE 3 8 153841 1539.9 Tad 102 30.6 SHF
2695 BOUL 45 ¢ 1538.5 1540.5 .50 352 U 111
- 2800 OTTA 8 5 1643.6 164346 o1E 22
28040 OTTA 2 SIF 1827 1827.1 t.2 2.2 1.1
r 2800 OTTA 21 GRF 1335 zoog 385 13.6 8.2
I 2800 QTTA 3 S 1843.% 1843.9 1.2 15.8 26
2800 OTTA 3 5 185245 1857 10 126 43
F-2695 SGHR 3 8 1853.2 1856 16.8 140 56a1 SHF
8800 SGMR 3 s 1854,5 1856, 8 15.5 140 55 SHF
2695 BOUL 3 S 1854.5 1857.5 16,50 103 34
- ZBOD OTTA 29 #fBI 1902.5 19102.5 14 -1 3.8
22 2840 QTTA 2 S/F 1284 1251 3 %6 4e8
2695 SGHR 3 5 125046 1257 Tels 35.9 10.8
2600 OTTA 4 S/F 1255,8 12%7 3.2 1446 4aB
2B00 OTTA 29 P8I 1259 1259 9 Tely 1.2
2800 QTTA 2TA RF 1310 1506 3 245
2800 OTTA 24 R 1310 1336 20 3 1.6
2800 OTTA 1 5 1318 1359 1.2 1.2 «8
2800 OYTA 24P R 1330 160 3
20800 OTTA 26 FAL 1510 1540 30 -3 1,5
23 2800 OTTA 2t GRF 1447 1510 50 Ze2 1.1
2800 OTTA 4 S/F 165 17400 3 11.4 De7?
2800 OTTA 30 PBI 1703 1793% 27 ba2 241
EZGBU QTTA 2 S/F 1724 1724 L) L] B
2695 SGHR - 1721.2 1724.2 5.2 Bk 1.9 3
2800 OTTA 28 GRF 174% 1752 22 2e8 lots
2800 CTTA 27 RF 1335 20% 2.8 243
2800 CTTA 24 R 1835 1910 35 2.8 .4
EZBBO aTTA 24P R 1910 140 2.8
2800 OTTA 26 FaL 2130 2200 3Q ~2.8 b YL
25 2800 QFTA 240 R 2140 2200 20 242 fe1
28 2695 SGHKR 3 5 1425.5 1425, 7 5 0.4 8.2
29 2800 0TTA 20 GRF 1050 1115 260 © Tele
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SOLAR RADIO EMISSION

SELECTED FIXED FREQUENCY EVENTS

JULY 1978
STARTIHG .TIME QF DURATION _FLUX D_EIISIT'I’_
L | FREQUENCY STATIOR | TYPE TIRE NAXIKDN 10%m? g~ INT REMARKS
191 ] ] RINUTES PEAK NEAN
2800 OTTA 26 GRF 1334 1850 50 2.2 1.2
30 2800 OTTA 20 GRF 1827 1940 208 3 1.5
Observatories:
BOUL = Boulder MANL = Manila OTTA = Ottawa ARO PENT = Penticten SGMR = Sagamore Hii)

Explanation of Type Code:

1 Simpie 1 6 Minor 22 Simpie 3F
2 Simple 1F 7 Minor + 23 Simpie 3AF
3 Simple 2 8 Spike 24 Rise

4 Simple 2F 20 Simple 3 25 Rise A

5 Simple 21 Simple 3A 26 Fall

27 Rise and Fall
28 Precursor

29 Post Burst Increase
30 Post Burst Increase A 42 Series of Bur
31 Post Burst Decrease

32 Absorptien
40 Fluctuation
43 Group of Burs

43 Onset of Noise Storm

ts
sts

44 Noise Storm in Progress
45 Complex

45 Complex F

47 Great Burst

48 Major

49 Major +

——
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SELECTED SOLAR NOISE BURST Jul 78
JULY i, 1978

FLUX JULY I, #2978

2800 SELECTED 2600 MHz SOLAR NOISE BURST
ARO. OTTAWA, ONT
2600_ CANADA
2400
22001
S
2000
1800 -
1.00
1800+ UNIVEASITY OF BERNE
14500 4 o8t FREQUENCT=10,4CHE
1200 - 019 BAKOH]OTH= 1QDUHHE
1900 1 .‘30-5” INTEGRATION TIME=15EC
=
80 fE: 41 0530 UT LI JULY I978
80 033
407 020
200 4
0'- 007
RS0 100 M0 W20 1130 140 N0 200 K20 f220 OT 0 000 0400 0600 B0 00 1200 Mo
Time in sec after time of reference
-2 -20° H + 20 -2
20 -2 +20 f ~20" +20' — =20’
£ ¥ BT W £ —¥
-20' +200 -20" ; +4 -2 +20
-20 ) +20' -a § -2 $ +20'
IEJuly 1978 0540-0542 UT 11 July 1978 0542-0544 UT Il July 1978 0546-0548 UT
Levels at: QO 121 243 364 486 607 728 Levels at: O |59 318 477 636 795 954 Levels at: C 119 239 358 478 597 716
850 971 1093 3 1272 1431 8356 955 1075

SUN AT 92,5 GHZ BW=1GHZ, TAU=1S 1 AVER. PICTS.

Hote: These are preliminary solar radio maps from Berne Observatory taken prior to, during, and after the burst of 0542 UT 11 duly 1978.
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SELECTED SOLAR NOISE BURSTS

[NSTITUTE OF APPLIED PHYSICS
UNIVERSITY OF BERNE

FAEQUENCY=10. SGHE
BANOH10TH=1000HHZ
INTEGAATION TIKE=1SEC

0 200 a0 600 80 1000 1200 1400
Time in sec after time of reference
19 July 1978 0744 UT
1 Unit = 76 SFU
INSTITUTE OF APPLIED PHYSICS
UNIVERSITY OF BERNE
FAEQUENCY= B.9GHE
BANOHIDTH=  YMHE
INTEGRATION TIME=1SEC
THE STOKES PARAMETERS
U AND C APPERAA
DISPLACED AY R RELATIVE
INTERSITY
OF ~0.5 RND ~0.3 UNITS
u
[¥]
] BC 160 240 320 4 480 560
Time in sec ofter time of reference
15 July 1978 1423 UT

1 Unit = I353 SFU

15 JULY 1978

1.0
81 INSTITUTE OF APPLIED PHYSICS
UNIVERSITY GF BERNE
18 FREQUENGY= 8. 8GHZ
BANDHIOTH=  UMAZ
P INTEGRATION TIHE=1SEC
A
33
=0
v
&
= 07
-
S2-m
3.9 THE STCKES PRRAMETERS
i U AMG O APPERR
-3 CISPLACED AT A AELATIVE
INTENSITY i
-41 OF -0.6 AND ~0.B UKITS
u
-5 MWWWWWWMWW%WWWM“W
-13 o ;
-7
-1y
| 200 400 600 800 1000 1204 L]
Time in sec after time of reference
15 July 1978 Q744 UT
} Unit = 73 SFU
Note:

The two bursts of 15 July 1978 at 0744 UT exhibit circular polarization
of 12% at 10.5 and B.9 GHz. The burst at 1423 UT has a flux of 1346 sfu
and 2 circular polarizatien of 13%.
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CORONAL HOLES

Helium D3 Chromosphere at Sclar Limb

JULY 1978

Big Bear Solar Observatory

OBSERVATICONS OF D3 CHROMOSPHERE AT SOLAR LIMB
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SOLAR WIND Jul 78
Interplanetary Scintillations
JULY 1978
DAY 3C48 3C144 3C147 3C161 3C237 3C273 3c298 3C459
VEL ERR | VEL ERR | VEL ERR | VEL ERR | VEL ERR | VEL ERR | VEL ERR| VEL ERR
i 456 61 430 26| 371 3L | 392 99 389 12 914 &3
2 340 6 479 58 | 337 11| 464 31| 330 57| 306 44
3 359 37 328 4 | 334 S| 412 22| 3&7 81 433 23
4 398 741306 25| 444 T | 400 5| 412 69| 449 4| 495 3! 520 4
5 369 13 414 AR | 335 49 | 426 &) 4598 11} 331 37
& 477 4 298 S| 417 33| 391 S| 400 10} 353 41| 293 33| 443 11
7 415 7 957 41| 394 14 363 29| 477 5| 458 10
8 487 7] 516 116 | 491 7| 426 38 439 22| 458 6| 211 36
7 437 10 279 13 431 20 444 7
10 381 & | 366 38
11 518 G52
1z 450 23 5346 1S 361 4% | 370 58
13 424 51 471 14| 469 45| 391 & 433 2| 451 8| 491 4
14 438 21| 365 117 443 F | 451 gl 402 & S61 8| 557 14
15 &42 * 334 * | 349 29| 472 19| 4&7 9
14 358 1% 333 12| 367 23| 376 31 447 15| 377 26
17 309 61 415 40| 351 2% | 278 & 447 39
i8 404 7 338 * 387 4| 463 19
ig 413 S| 349 &1 418 27 | 391 5| 289 7 437 14
20 370 7| 354 8| 329 g1 421 & 460 19
21 371 A5 314 * 307 121 318 15| 295 17
22 373 33| 360 7| 408 42| 430 8t 433 12
23 420 30 362 30| 317 56| 369 71 404 41
24 357 14| 483 531 383 11 3% 23| 324 4
25 458 19| 43% 18| 300 7 | 349 5 310 8 339 14
26 244 34| 366 2| 323 22| 422 * 344 20| 289 4
a7 | 391 27 277 27 257 7
28 369 53| 269 7229 244 478 24 24% 10| 283 5
29 283 3| 312 14 332 &b 230 29
30 350 10
31 253 82 336 11| 500 95| 254 9| 274 &
JULY 5 15 25
UT LAT DIST DLON UT LAT DIST DLON UT LAT DIST DLON
3c48 15, 12, 0.94 17. 14, 12, Q.99 16, 13. 12, 1.04 15,
3C144 i?. 3. 0.34 70 18. 4. 0.49 61, i7. 9. 0.63 51,
3C147 ig. 53. 0.52 37. 17. 43, 0. 460 41. 16. 34. 0.6% 39.
3C161 20. -52. 0. 50 26&. 19.-41. 0.54 37. 19.-31. 0.&61 39
3C237 24, =5 0,73 ~42, 23. —-6. 0.61 -51. 22. -8. 0. .47 -60.
3C273 2. 2. 1.00 -17. i. 4. 0.95 —-1i8. 0. 4. 0. .89 -27.
3c298 4, 6. 1.12 —-15, 3. 8. 1.07 ~16. 2. 2. 1,083 ~17.
3C459 i2. & 1.15 14, i, 7. 1.19 12, i1, 8. 1.22 10

*Indicates data for which no error estimate is available since only two antennas were
operating,

Note:

3C237 observed at 24 hr. UT before July 8 and at 0 hr. UT after July 8.
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Jul 78
PIONEER IX
JULY 1978
Date| DS¥ Data SOLAR WIND! IP - MFd {lcosMic raY ProTONS"
July|Coverage [I'ime|| ESP l.'*:»FIiS'[.Dz {particles/sec)
1978  (UT) unf ) L N+ T+ TAU 400°Hz || B | ¢ '
(lm/sec) {(H/ce) [(x10°°K)) (days) || (mv) ) | °) {PP13.9 Mev |>40 Mev
9§ 2011-2229 [2000{ -080.2 || 325. -5.57 {f 0.12 |[5.8 | 189. || 5.7 0.76
2100 338. .14 5.9 154, 5.8 .65
2200 350, .14 6.6 094, 5.7 .75
1 Wolfe - NASA/ARC
2 Scarf ~.TRW, Inc.
® Sonett and Colburn - NASA/ARC
* Webber - Univ. of N.H.
ESP = Earth~Sun Probe Angle. Note: Data sampled hourly unless otherwise noted.
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BOULDER GEOMAGNETIC SUBSTORM LOG
JULY 1978

DATE

—

o oL ™

-~

18

11
12

13

14
15

16
17

18

19

20
21
22

23
24
25

26
27
28

29
30
31

TIME OF
ONSET DIRECTION COMMENTS

Quiet day; mild activity at Fort Churchill and
east-west chains 0900-1500 UT.

Q715 East

2250 SSC - Mag storm begins
Mag storm continues- Very strong response through-
out network 1335-1755 UT.
Mag storm continues through 1600 UT - Strong
responses throughout network 0330-0820 UT.

1510 Network in dayiight

0840 Hest Field continues disturbed through 2140 UT with no
distinct onset

0540 Minor SS activity along auroral oval

0625 Minor SS activity along auroral oval

0645 Minor S5 activity along auroral oval

0710 Minor S$S activity along auroral oval

1445 West Moderately strong response Fort Simpson to College,
also Boulder and Tucson at mid-latitude and Pelly
Bay and Rankin inlet oen Ft. Churchill chain.

1300 Minor SS centered near Norman Wells

1505 Network in daylight

0800 East 5SS centered Lynn Lake - Island lLake

1205 55 along oval stations; Lynn Lake - College
Unsettled periods; no distinct onset

1020 $S along oval stations; Lynn Lake - Norman Wells -
Inuvik

0015 Weak SSC

0750 Near

Center

1310 1st of multiple onset

1410 2nd of multiple onset

1500 3rd of multiple onset

2325 Moderate SSC seen throughout network
Mag storm
Quiet - 20 gamma pulsation at mid-latitude
chain 0400-0600 UT
Quiet day

0954 West 1st of double onset - centered near Fort Simpson

1010 West 2nd of double onset - centered near Fort Simpson

1155 West

1558 Network in daylight

2045 SS evident in network from Fort Smith eastward.
Stations north of oval and mid - Tow latitude
stations disturbed 12-24 UT.

0500 East Moderate H-component response mid - low latitude.
Minimal or no response in rest of network.

0550 =(Center Minimal or no response in rest of network

0610 =Center Minimal or no response in rest of network

0620 Fast 5§ centered near Lynn Lake - Back.

0820 West

0410 East 1st of double onset

0455 East Moderate activity untii 0800

0450 Fast
Quiet day
Quiet day
Quiet day
Quiet day

0400 East

0620 East

0700 East
Quiet day
Quiet day

Quiet day
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SGD 408 Part 1 (Prompt)

JUNE 1978 DATA
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Daily Solar Activity Center
Ho Syneoptic Chart
X-ray, Magnetograms, Calcium Plages, Ho Filtergrams,
Sunspots, Corona and 2 cm and 8.6 mm Spectroheliograms
Individual Regions of Solar Activity
Daily Calcium Indices

Sudden Ionospheric Disturbances
Table of Events

Solar ¥-Ray Radiation
Solrad 11
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Geomagnetic Indices
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EL9
EJ6
E22
Eng
HA4
waz
LUK
L 13

CHD
£E02
H1S
H3T
H53

GHG
H10

111

. . - Jun 78
REGIONS OF SOLAR ACTIVITY
JURE 1978

CMP DATE 5.0 RETURN OF REGION t5289 ROTATION 2
PLAGE 0ATA SUNSPOT DATA

1 AREA INT MW NO, LAT €MD L MAG. H STA AREA CNT CLASS
339 1248 2.5

339 1890 3.5

341 6008 2.5

337 1600 2.5
339 1240 2.0
338 300 2.0

336 11006 2.0

337 1293 2.9 20066 Nit Eg1 327 (AF} 1 M 16 2 BXD
337 700 1.5

338 700 1.5

339 700 1.5

339 600 1.0
CHP DATE Sk
PLAGE DATA SUNSPOT DATA

E AREA INT MW NO, LAT CMD L MAG . H STA AREA CNT CLASS
336 300 2.5 200686 S14 W36 338 (AP) 3 B 10 3 BX0
20066 816 W51 338 (AP} 2 B8 10 1 A¥X

337 200 2.0
338 200 1.5
CHP DATE Sel

PLAGE DATA SUNSPOT DATA

L AREA INT HH ND. LAT CHO L MAG. H STA AREA CNT CLASS
331 200 3.0 20069 Ni3 W56 331 {APY 2 & 10 1 AXX
331 400 3.0 20069 Ni1% H70 33z AP 1 8 b 1 AXX
331 400 2.5

327 200 1.%

CHFP DATE b2 RETURN OF REGION 15295 ROTATION 2
PLAGE DATA SUNSPOT DATA

L AREA INT MW NO, LAT CMD L MAG. H STA AREA CNT CLASS
Jzz 500 1.0
319 500 1.5

320 500 1.8

32¢ 600 1.4

32% 580 1.0

321 600 1.0

321 300 1.5

320 300 1.5

320 304 1.0
320 Ise 1.0
CHMP DATE 6. B

PLAGE DATA SUMNSPOT UOATA

L AREA INT HH NO. LAT CMD L MAG, H STA AREA CNT CLASS
315 108 1.9
313 1080 1.0

314 100 1.0

314 100 1.3

CHP DATE Tel

PLAGE DATA SUNSPOT DATA

L AREA INT MH NO. LAT CMD N MAG. H STA AREA CNT CLASS
308 100 2.8
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78
78
78
78

13 15344 Nig W39 262 1200 2.5
14 15344 N19 W51 262 1380 2.5
15 15344 N19 HWBB 262 1300 3.0 20079 NiE W72 268 (8B 3 H B0 & DRO
16 15344 N19 W31 262 500 1.0

Jun 78 REGIONS OF SOLAR ACTIVITY
JUNE 1978
MCHMATH REGION 15351 GCMP DATE T3
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MG NQO., LAT CHOD L AREA INT MW KOs LAT CMD L MAG. H STA AREA CNT CLASS
78 ] 7 15351 NiZ HOE 306 300 2.5
78 [} 3 15351 NiZ WH1ig g8 1] 1 AXX
78 5 9 15351 Niz WiD 347 3¢ 1.5
78 & 1D 16351 Niz2 W4k 308 200 1.5
MEHMATH REGION 15333 CHP DATE Ta7 RETURN OF PART OF REGION 15291 ROTATION 3 & 4
CALCIUM PLAGE DOATA SUNSPOT DATA
YR MO DA MG N0 LAT CHD L AREA INT MH NGO, LAT CHD L MAG. H STA AREA CNT CLASS
78 B 1 19338 Ni18 £810 302 B30 1.0
78 ) 2 15338 Ni8 EG7 302 1500 2.0
78 B 3 15338 N19 ES5 3ol 1500 2.0
78 Y 4 15338 N2d E41 302 1700 2.5
78 6 ] 15338 N2 E29 301 1900 2.0 Nig E£38 H 20 1 HRX
78 6 - 15338 Nzfl €15 302 1300 2a i
78 & 7 15338 N2G H03 301 12408 2.0
78 ) E] 15338 K20 HZY4 301 1200 2.0
78 ) 10 15338 NZ0 W38 302 1040 20
78 6 i1 15338 NZ20 W50 301 1400 2.0
78 & 12 15338. NZd HBZ 299 12080 240
78 & 13 15338 N20 W75 2938 086 1.5
MCMATH REGION 15342 CHP DATE 8.9 RETURN OF PART OF REGION 152¢1 ROTATICN &
CALCIUM PLAGE ODATA SUNSPOT [OATA
YR MO 0OA HC NO. LAT CHMD L AREA INT MR NG, LAT CHD kL MAG. H STA ARER CNT CLASS
78 [:8 2 15342 Ni7 £90 279 S00 2.0
78 -] 3 153452 NiT7 ETS 281 600 2.0 20064 M8 EB9 266 (AP) 3 M 36 1 HSX
78 B & 15342 Ni7 E62 281 1200 2.0 2006k Ni8 EGBS 286 {AP) I M 20 1 HRX
78 ) s 15342 NiT7 ESO 280 900 Z.0 2006y H18 E&4i 247 (AP) 4 M ig 4+ HRX
78 Y ) 15342 N17 =36 281 709 2.5 Z0064u Hid E28 287 (AP & B 16 + AXX
78 & 7 15342 Ni7 E16 282 500 2.0 20064 Ni7 EL1Y 285 {AP) 3 B 10 1 AXX
78 B 8 15342 20864 M18 E02 286 {APY 3 B 4 1 AXX
78 [ 9 15342 Ni7 HO7 -4-1% 500 248
78 6 10 15342 N17 H21 28% 200 2.0
78 6 11 15342 N17 W33 284 408 2.0 20071 NZd W37 288 {AP) 1 R 14 1 AXXY
78 5 12 i34 Neg Hud 285 300 2.0
T8 6 13 15342 N20 HE2 2485 300 2.0
T8 B 1& 15342 N21 HTL 285 200 1.0
HCMATH REGION 15344 EMP DATE 10.5 RETURN OF REGION 15294 ROTATION 3
CALGCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MG NO. LAT CHKD L AREA INT MW HO, LAY CHO L MAG . H STA AREA CNT CLASS
78 3 i 15344 N18 E80 263 10080 1.%
78 B 5 A 3Ly Ni7 E&7 263 1100 2.5 Ni9 EB3 H 24 1 HRX
78 -] 6 15344 NiB ES2 265 1000 3.0
78 B T 15344 Ni8 E34 264 B00D 3Z.D
78 ) -] 15344 Mi8 E13 264 BOE 2.5
78 & 16 15344 NiB HWO1 265 900 2.5
78 & 11 16344 Nig Wiz 263 1200 2.5 20072 H17 H1i9 267 ( By 3 R 50 8 DAO
78 6 12 1534y N1E HWZ2S 262 1480 2.5 Ni8 W24 H 29 2 CRD
6
B
&
6

MCHATH REGION 15345 CHP DATE 11.0 RETURY OF REGION 15296 ROTATION 2
CALCIUM PLAGE DATA SUNSPOT  DATA
YR M oA HC NQ. EAT CHD L AREA INT HW NDO. LAT CHD L MAG. H STA AREA CHT CLASS
78 i 15345 522 Tas5 258 BGD 1.5
78 5 15345 $2% EVS 255 15088 3.0
78 6 15355 S25 EBZ 255 1208 3.4
7

15345 524 Ell 257 1800 3.9

9 15345 s24 Ezd 257 1880 2.5
10 15345 524 ED6 2538 1780 245
i1 15345 824 HOT? 258 1800 2.5
i2 15345 524 HiS 256 1800 2.%
13 15345 S24 W33 256 1580 2.0

-
=3
OO H PO




MCMATH REGION

YR MO0 DA
78 6 14
78 8 15
78 5 16

HCHATH REGION

YR MC DA
78 & 7
78 [} 9
T8 5 10
78 & 1%
78 6 12
78 6 13
78 6 14
78 &6 15
78 & 16
78 6 17
78 6 18

HCHMATH REGION

YR MO DA
78 6 6
78 6 7
78 6 &
78 3} g
78 6 10
78 6 11
78 6 12
78 6 13
78 6 14
78 5 1%

MCHATH REGION

YR HO DA
78 2} 7

HCHATH REGION

YR MO DA
78 6 T
78 ) B
78 B 9
78 6 10
78 & 11
Te 6 iz
78 6 13
78 6

78 6 14
e 6 15
78 6

78 & 16
78 6 17
78 6 18
78 6 19
78 6 290

MCHATH REGICN

YR HO DA
7e & 9
78 & 10

CONTD

18345

HC NC.
15345
15345
15345

15352

HMC NOD.
16352
15352
15352
15352
15352
15352
15352
15352
15352
15352
15352

15348

HC NO.
15348
15348
153448
15348
15348
15348
16348
15348
15348
15348

15353

HC NO.
16353

15354

HG NO.
15354
15354
15354
15354
15354
15354
165354
15354
15354
15354
15354
15354
15354
15354
15354
15354

15356

MC NO.
15356

"15356

CONTD
CALCIUM

LAT GHO
S24 Hus
S24 W60
S24 W7S

CALCIUH

LAT
N1g
N19
N1 8
Nig
Nz g
N1g
N17
N17
HL?
N7
N17

GHMD
ESg4
£32
E21
EQ0&
HE?
H21
W33
LU
H63
e
Haa

CALCTIUM

LAY
s12
sia

CHMOD
E79
EBD

512
313
513
813
513
513
513

E38
E24
E11l
HiL
Ha2ga
w3z
w47

GALGIUM

LAT CHD
525 ETE

CALCIUM

LAT
NEZOD

GKE
SB0

N22
NZ22
N2z
NZ21
N21

£6%
E51
E38
£22
£09

N21
N2z

Wo2
W17

N2z
N21
Nee
N2D
N2t

W31
w42
WS4
HE6
LXg

CALGCTUM

LAT
838
530

CHMD
ETS
EBS

REGIONS OF SOLAR ACTIVITY

1.0

EHP DATE

PLAGE DATA

L AREA INT
256 1200 2.0
256 1300 2.0
256 700 1.5
CMP DATE 12,1
PLAGE DATA

L AREA INT
25t 200 2.0
245 100 1.0
243 300 2.5
243 500 2.5
204 700 3.0
255 1500 3,0
244 1500 3.5
24t 4700 3.5
244 ZODD 3.0
245 2000 3.0
246 1000 2.0
CHP DATE 12.3
PLAGE DATA

L AREA INT
238 100 1.5
238 500 2.5
229 600 3.0
240 500 2.5
240 S00 2.5
264 500 2,0
243 200 1.5
253 200 1.5
243 200 1.5
CHP DATE  13.2
PLAGE DATA

L AREA INT
228 200 2.8
CHP DATE 14,3
PLAGE DATA

L AREA INT
218 708 1.5
212 3500 3.0
213 3600 2.5
213 3400 2,5
215 3500 2.5
216 3200 2.5
213 3500 2.5
213 3500 3.0
212 3300 2.5
21z 3700 3.0
212 4000 3.0
210 4000 3.0
210 3500 2.5
CHP DATE  15.4
PLAGE DATA

L AREA INT
199 500 1.5
199 400 1.5

JUNE 1978

RETURN DOF REGIDN 15296

MW NO, LAT CHMD
MW NO. LAT CHMD
20e7o Nib EL1S
20070 Ni6 EGS
24070 N17 W10
20070 N17 W23
20070 NL7 W36
20078 Ni7 W50
20870 Ni7 WG
20070 Ni8 H7S
M NO. LAT GMD
20067 Siu EB2
20067 S12 E48
20067 513 €35
MW NDO, LAT CMD

RETURN OF
MH NO. LAT GHMD
20068 N1B ET6
20068 NAT ESQ
26068 NiB E47
20068 Nig E32
20068 NiB E19
2007¢€ Ni8 HD3
20077 N17 ELl6
20086 N1i9 HZi
20061 Ni6 Ri2
angsl Ni% W3
20081 Ni6 W33
200481 HNLG HG2
20081 NL7 WeS
20081 N1G WBZ

SUNSPOT  DATA

L MAG.
SUNSPOT DATA
L HAG.
243 { B}
243 (B}
245 (8P}
245  (BP)
243  {BY}
246 (BP)
245  { B)
245  (AF)
SUNSPOT DATA
L HAG.
248 ( 8)
240 ( B}
240 (B
SUNSPDT  DATA
L HAG.

REGION 15298

SUNSPOT DATA

|3 MAG,
212 (AP)
215  (ap)
215 (BP}
216 {AP)
216 (AP)
225 (AP)
206 (AF}
2t7 (AP}
208 (B}
210 (AP)
208 (B
208 { B9)
209 (B)
212 (AF)

113
Jun 78

ROTATION 2

H STA AREA CNT CLASS

H STA AREA CNT CLASS

WHE N W e

H
3

3
2

H

b=

I PR 2 ]

U R TR

8 20 5 CRD
R 80 19 DAD
4 70 14 DAD
B 80 t1 OAI
M 234 1% DAO
8 370 16 DAI
B 270 4 DAC
STA AREA CNT CLASS
8 10 2 BX0
B 18 5 Bxo
B 31} 2 BXO

STA AREA CNT CLASS

ROTATION 3

STA AREA CNT CLASS

DO ITHOELD

[eal=b e o e e

10 1 AXX
10 4 HRY
50 12 CAI
70 24 GAo
30 5 CRO
a1} 2 AXX
a 2 AXX
0 1 AxXx
50 9 CRO
18 3  8X0
30 8 <CRoO
150 8 DAI
120 5 DAOQ

RETURN OF PAPT OF REGION 153F1 ROTATION &

M NO. LAT CHOD

SUNSPOT DATA

L HAG,

H STA AREA CNT CLASS
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Jun 78 REGIONS OF SOLAR ACTIVITY
JUNE 1978
MCHATH REGION 15356 ({CONTY CHP DATE  15.4 RETURN OF PART OF REGICN 153F1 ROTATION &
CALCIUM PLAGE DATA SUNSPOT DATA

YR MO BA MG NO. LAT CHMD L AREA INT MH NO« LAT CHD L MAGs H STA AREA CNT CLASS
78 6 11 15356 $38 ES2 199 BO0& 2.5 20072 532 ES3 19% (AFY 1 R 40 8 CRO
78 6 12  1%35b 530 £38 199 1000 3.0 20073 533 E38 187 (B} 3 H 28 5 BX0
78 6 13 15356 S30 E2u 193 1008 2.5 28073 833 E22 200 (8PY 3 8 20 3 CRO
78 6 14 15356  $30 £42 198 800 2.0
78 6 15 15356  S30 Wg2 198 BDD 2.0
78 6 16 15356 529 W16 197 800 2.8
78 - & 17  153%6  S3I0 W28 198 800 2.0
78 6 18 15356 S30 Hut 198 880 1.5
78 6 19 15356  S30 W53 197 800 1.5
78 6 20 15356  S30 W66 198 800 1.5
78 & 21 15356  S30 W?8 147 800 1.0

MCMATH REGION 15357 CHP DATE 1640 RETURN OF PART OF REGION 153g8 ROTATION 3

CALCIUM PLAGE DATA SUNSPOT  DATA
YR MO DA MC NG, LAT CHD L AREA INT MK NO. LAT CKD L MAG. H STA AREA GNT CLASS
78 6 g 15357 Ni2 Eg2 195 G08 2.5
78 6 10 15357  N13 E74 190 1000 2.5
78 6 11 15357 Nit E6O 191 1080 2.0
76 6 12 15357 N1k E47 190 1000 2.8
T8 6 13 15357  N14 E32 191 900 2.5
78 6 14 15357  Ni4 E20 191 300 2.0
78 6 1% 15357  Niu EDS 194 808 2.0
78 6 16 15357 Niy HoQ 19§ 700 1.5 N11 ED1L B 0 2 AXX
78 & 17 15357  N1& W29 190 600 1.%
78 & 18 15357  N13 W33 191 800 1.5
78 6 19 15357  N13 Wu46 190 600 1.5
78 6 20 15357 N13 Hs8 199 500 1.5
&

73 21 15357 N13 #®72 i9y 500 1.0

HCHATH REGION 15369 CHP DATE 16.1
CALCIUM PLAGE DATA SUNSPOT DATA
YR MG DA HC MO, LAT CHD L AREA INT MW NOs LAT CMD L HAG. H STA AREA CNT CLASS
78 6 16 15369 N19 wWB9 190 1086 2.0 20084 Ni9 W11 195 {AP) 2 B G 1 AXX
78 6 17 15369 Hi9 H2Q 190 36 2.5 2008y N1g H20 130 ¢ B8t 3 8 20 4 CRO
78 & 18 15369 N12 W32 190 %06 2.9 20084 N19 W34 19¢ (B8) 3 8 20 3 CRO
78 6 19 15369 N1% H45 189 400 3.0 20064 N19 Hu7 191 (AP} 2 8 10 28Xl
78 6 29 15369 N1% H59 191 300 2.9
78 6 21 15369 Nt9 H73 t92 300 1.0
MCMATH REGION 15363 CHP DATE 1643
CALCTUM PLAGE DATA SUNSPOT DATA
YR #HO 04 MG NOs  LAT GHD L AREA INT HH NQ., LAT GHO L MAGs H STA AREA CNT CLASS
78 6 12 15363 N26 £46 191 300 2.0
78 6 13 19363 N26 E34 159 706 3.0 20078 N25 E34& 138 (BPY 3 B 30 9 CRI
78 6 14 15363 N2& E23 188 800 3J.0 29078 NZ5 EL3 169 (BY 3
78 6 1% 15363 N2€ E08 188 1088 3.0 N24 E1h M ig 4 8X0
78 6 16 15363 K26 W07 188 700 3.3 20983 HZ6 Wil 191 (B 3 18 i0 3 BXD
78 6 17 15363 N26 W18 188 900 3.0 20683 N25 W18 138 {8}y 3 B 60 8 CRO
78 6 18 15363 K25 W30 188 1100 3.0 20463 N2Z6 W33 183 (8B)Y 3 B 40 9 CRI
78 6 19 15363 N25 HGLY 188 1400 3.0 20083 NEB WuS 189 (B)Y 3 8 ig 2 CRO
78 & 20 15363 N25 HE7 189 1500 3.0 20083 NZ& HES 185 (AF) 2
78 6 21 15363 N25 W7D 189 1500 2.0
78 6 22 15363 NZ5 HWB3 188 508 1.5
MCHMATH REGION 1536% CHP DATE 16.9
CALCIUM PLAGE [DATA SUNSPOT DOATA
YR MO DA MC NG« LAT CHD L AREA INT MW NO. LAT CHD L MAG., H STA AREA CNT CLASS
78 6 12 15364 §30 ES6 i81 200 1.3
78 6 13 15364 530 a5 178 200 1.5
74 6 14 15364 53¢ E32 179 200 1.0




MCMATH REGION 15359

YR MO DA
78 6 10
78 6 11
78 6 12
T8 6 13
78 6 14
78 6 15
78 & 16
78 6 17
78 6 18
78 6 19
78 B 2%
78 6 21
78 & 22
78 6 23

MCMATH REGION

YR MO DA
78 6 10
78 & 11
78 6 12
78 6 13
78 B L4
78 & 15
78 6 1ib6
78 6 17
78 6 18
78 6 19
I 6 210
78 5 21
78 6 22
8 & 23

HCHATH REGION

YR MO DA
78 6 138

MCHMATH REGION

YR HO DA
78 5 11
78 6 12
78 6
78 6 13
78 6
78 B 14
78 6
78 6 15
78 6 16
78 6 A7
78 6
78 6 138
78 6
78 6 19
T8 6
78 & 20
78 6
78 6 21
78 B
78 6 22
78 6 23
78 6 2&
74 6 25

MG KOs
15359
15359
153%9
15359
1535%
15359
19359
153%9
15359
15359
15359
15359
15359
15359

153%8

MG NQ.
15358
15358
15358
15358
153548
15353
15358
19358
15358
15354
153548
15358
153%8
15358

15372

MC NO.
15372

15360

HG NO.
15360
15360
15360
15360
15360
15360
15360
15364
15360
15361
15360
15364
153610
1%360
15369
15360
15360
15360
15360
15360
15360
15360
16360

CALCIUH

LAT
521
s21
321
S2¢t
S0
520
s20
520
521
521
520
sz
s20
520

CALCIUH

LAT
NZ@Q
N22
N2
NZ21
K21
NZD
N2 0
NZ21
NZ1
N21
Ngi
NZ1
N21
N23

GALGIUM

LAT
531

CALCIUM

LAT
N1 6
N18
Nig
N18
K18
N1g
N1 S
Ni8
N18
Nig
Nig
N13
Ni8

N18
N2 &

CHD
E48
E74
EB1
E4e
E36
Ez2
EQ7
Was
LbE:]
H29
Hu3
HS6
LY
H30

GHD
EB4
ET4
E62
E49
EZ8
£22
EQ8
Ha4
W15
HZ8
W41
HGE
W69
Wet

CHD
E01

CHD
ESO
ET8
£65
ESh
E39
E25
Eibh
EQz
Wi 2
W2s
W32
HS.1
HEL

W7e
W8

REGIONS OF SOLAR ACTIVITY

17.3

INT
1.8
1.5
2s0
2.0
el
240
2a0
2.0
2.0
2.0
2.0
245
2.5
2.0

ATk

INT
1.5
2e0
2.0
2, 0
2.0
240
2.0
2.0
240
2.0
2.0
1.5
2-0
1.5

18.6

INT
1.5

i8.7

CHMP DATE
PLAGE DATA
L AREA
176 400
177 800
176 8040
175 Th0
175 700
174 500
174 500
175 780
176 700
173 800
175 800
175 809
174 ang
172 500

CHP DATE
PLAGE DATA
L AREA
176 &0a
173 al]
175 124910
174 1200
173 1100
174 1180
173 800
174 700
173 1000
irz 1200
173 1084
175 500
174 744
173 400

CMP DATE
PLAGE DATA
t AREA
157 200
CMP DATE
PLAGE DATaA
L AREA
i61 600
159 1209
158 3500
157 4000
157 3800
156 3200
156 3209
156 3209
156 35040
157 3500
158 3500
156 3100
156 3400
155 2000

154

600

3.0
1.0

JUNE 1978

MK NO.

20996
24096

HH NO.

20985

MH NO.

MH NO.

200874
20075
200 74H
20075
20074
20875
28475
20075
20075
20086
20075
20086
2007¢%
20086
20075
20086
2007%
20086
28088
20086

RETURN OF REGION 15324

LAT

522
528

CMD

W50
HBT

SUNSPOT

L

i68
170

DATA

MAG.

[}
AP

115
Jun 78

ROTATION 2

H STA AREA GNT GLASS

3
1

B

ig

2

8%X0

RETURN OF PART OF REGION 1538¢ ROTATION 3

LAT

NiS

N2y

LAT

LAT
N13
N1S
Nig
Ni5
N19
N16
H19
N19
N1%
N19
N1T
Nz G
Ni g
N20
N1 8
N19©
N1§
Ni9
N18
NiB
Nig
NL7

CHD

E2%
K03

CMD

CHD
E83
EYO
EBS
EBD
E69
E&43
E53
Eut
E25
E15
ERT
E03
Ho6
L1 E]
#1i9
w22
H35
Wa3
Hus
#62
H7E
LELY

SUNSPOT

L

173

SUNSPQT

L

SUNSPQT

L

165
200
162
153
164
174
155
15%
156
163
153
162
153
163
152
165
151
166
165
165

DATA

MAG.

OATA

MAG,

DATA
MAG,

B}
(AP}
{AF}
(AP)
{8
(AP)
(4P)
LAP)
{0
(B8
t )
t 8}
(BP)
(BP)
( B}
tBP)
i B
{ B8}
(BF)
BpP

H STA AREA CNT GLASS

H STA AREA CNT CLASS

*

W AW NHIFNOVIWNEE S EFNNWwnNW

S

¥
]
H
L
B
B

WE Moo Ee@o@onI

A AREA CNT GLASS

20
308

0
10
90

70
S0
6D
10
a0
1]
10
70
140

0
i60

70

LS 35 I Y ]

- -
F PN OM GO

-
(o

HAX
CRO
AXX
BX0O
HSX

DAO
HAX
HAX
AXX
ORI
DAT
BXC
DST
DAL

AXX
DSs0

HSX
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Jun 78

MCHATH REGION

¥R HO DA
78 6 12
78 6 13
78 6 14
78 6 15
73 6 16
78 6 17
78 6 18
78 6 19
73 6 20
78 6 21

MCMATH REGION

YR MO DA
78 6 17
78 6 18
78 6 1%
78 6 28
78 & 2t
78 & 22
18 6 23
78 6 24
78 & 25
78 & 26

MCMATH REGION

YR M0 DA
L] 6 24
78 6 2%
78 6 26

MCHATH REGION

YR #H0 DA
78 6 15
73 & 16
78 6 17
78 6 18
78 & 19
78 & 28
78 6 21
78 6 22
78 & 23
T8 6 24
78 6 25
78 6 26
78 & 27
78 & 28

MCHATH REGION

YR NG DA
78 6 1%
78 6 17
73 65 18
78 6 19
78 6 20
78 -]

73 6 21
78 [

78 6 22
78 6

78 6 23
T8 & 24
T8 & 25

15361

HG NG,
15361
15381
15361
15361
15361
15361
15361
15361
15361
15361

153740

HC NO,
153710
15371
15370
15370
15370
15370
15370
15370
15370
153746

15379

MG NO.
15379
15379
15379

15365

HC NO.
15365
1536%
15365
15365
15365
15365
153565
15366
15365
153665
15365

. 15365

1536%
15365

15366

HC NO.
15366
15366
15366
15366
15366
15366
15366
15366
15366
15366
15366
15366
15366

CALCIUM

LAT
Nie
Ni2
N12
NiZ
N1z
N:2
Ni2
Ni2
Niz
Ni2

CALCIUM

LAT
N11
M1i4
Nit
Nii
HNit
N2
NiZ
N12
N12
Rii

CALGIUN

LAT
s12
512
S11

CALGTUM

LAT
525
S26
526
528
528
szt
s27
s28
$28
SZe
sa7
528
Sz8
528

CALCIUM

LAT
515
515
516
sS1%
S165

51%
S15
515

515
S16

cMD
£a¢
ETS
63
E49
E34
E21
E07
Ho?
WZD
W33

CHD
E33
E20
E08
W%
Wia
W31
W3
-1
W70
HBE

£MD
L3-11
HG6S
HB&

CHD
E79
EB7
ES6
Etly
£340
EL7
E0S
HOB
HZD
H33
H4E
13
H?72
Has

CKEC
Ed5
E?S
Eg8
ES54
EHE

27
E14
EDZ

Wil
HZ3

REGIONS OF SOLAR ACTIVITY

GHP OATE 19.0
PLAGE DATA

L AREA INT
147 3Bd 1.0
148 606 3.0
148 609 2,5
147 608 2.0
147 L00 2.8
149 S00 2.0
151 40g 2.0
154 444 2.0
152 400 2.0
i52 300 1.0
CHP DATE 24.1
PLAGE DATA

L AREA ENT
137 600 2.%
138 EBD 2.0
136 500 2.0

137 600 3.4
137 700 3.0
136 900 3.0
139% izoo 3.0
135 1300 3.0
136 1106 2.0

138 600 1.5
CHMP DATE 20.3
PLAGE DATA

L AREA INT
25 200 1.%
135 330 1.5
136 302 1.8
CHP DATE 21.9
PLAGE DATA

L AREA INT
117 2000 2.5
i1k 2808 2.5
114 2500 3.0
114 2BOD 3.0
iil4 3200 3.0
115 3600 3.0
114 3200 2.5
113 3608 2.5
112 3240 3.5
112 3200 3.0
112 2300 3.0
112 2500 3.5
111 2000 2.5
111 1104 1.%
CHMP DATE 23.6
PLAGE DATA

L AREA INT
96 800 1.5
95 2000 3.0
S0 2600 2,5

a0 378 3.1
9z 3700 3.0

92 3300 2.5
91 3300 2.5
94 324040

245
a0 J200 245
89 3606 3.0

JUNE 1978
HH HO. LAT CHMD
Nii E25
MW NO. LAT CMD

26087 Ni1 £3%5

Nig E2%
20090 Ni2 E06
26098 Ni2 a8
20020 Ni2 W2t
26090 N1Z2 W3S
20094 N13 HuLB
2a090 NiZ2 Wb4
MH NOD. LAT CHO

SUNSPOT DATA
L HAG, H STA AREA GNT CLASS
B 0 2 AXX
SUNSPOT DATA
L MAG, H STA AREA CMT CLASS
135 (8 3 B 60 2 BXQ
3 10 2 HSX
138 (AP} 3 B i0 1 AXX
138 ( By &% B 80 T DAO
139 B &4 B8 t10 11 Qa0
t38 ¢ BY & B 240 13 DAD
138 (B} 5 B 180D 4 050
140 ( BY 4 B8 120 2 0so
SUNSPOT  DATA
L MAG. H STA AREA CONT CLASS

RETURN OF REGIONS 15385 & 15331

MY NO. LAT CHMO

20082 520 £TH
20082 S24 E62
z2ao0sz S22y €52
2p082 523 £38
20082 $23 E26
2ies2 52% E13
24082 525 ED03
2po082 525 Wit
2082 527 W2y
20082 S28 H39

RETURN DF
MW HD. LAY CMD
20093 518 £59
20093 S18 E43
20094 $18 E36
20093 517 E3%
2097 S14 E20
20093 S16 E29
20097 513 EO7
20097 S14 W6

SUNSPOT DAYA
L MAG. H
118 (AP} 2
118 (BP)Y &
118 ¢y 4
118 (D) &
118 (8P) 3
117 (8P) 3
115 (BP} 3
117 8 &4
114 { By 3
115 8y 3

REGION 15321

SUNSPOT DATA
L MAG,
85 AP 2
87 (B) 3
94 (AP 2
83 ( B. &
58 «(BPY 3
83 (AFY 4
96 (AP} &4
396 (AP} &

Do odaorw:=

DWW mE@E @

ROTATION 2 § 3

STA AREA ONT CLASS
4

2h0 DA
a0 4 HAX

259 8 DAC

240 29  DAC
60 14 DRI
640 18 CRI
30 11 8XI
4¢ 22 DAL
40 7 DAO
20 5 ORO
ROTATION 2

30

29
20
30
29
10

H STA AREA ONT GLASS

L]

CRQ

CRO
BX0
HEX
[3:31]
BX0

&Moo




HEMATH REGION 15366

YR MO DA HMC NO.
78 & 26 15366
78 6 27 15366
78 6 28 15366
78 & 29 16366

MCHATH REGION 15367

YR MO DA 'MC NOQ.
78 &6 16 15367
78 6 17 15367
I 6 18 15367
78 6 19 15367
78 6 20 15367
78 6 21 15367
78 6 22 16367
78 6 23 15367
78 & 2G4 15367
78 6 2% 15367
78 65 26 15367
78 6 27 16367
78 6 28 15367

HCMATH REGION 15371

YR MO DA MG NO.
78 6 17 15371
78 6 18 15371
78 6 19 15371
78 6 20 15371
T8 65 21 15371
73 65 22 15371
78 6 23 15371
78 6 24 1537%
78 6 25 15371
78 6 26 15371
78 6 27 15371
78 6 28 15371

HOMATH REGION 15368

YR MO DA HC HNO.
78 & 1B 15368
78 & t7 15368
78 6 18 15368
78 6 19 15368
78 ] 153648
78 6 20 15366
78 & 15368
78 & 21 15368
74 6 153648
78 6 15368
78 B 22 16366
78 6 15368
78 6 15368
78 & 23 15368
78 6 15368
78 & 15368
T8 6 24 153638
78 B 153648
78 ] 15368
78 6 25 15368
78 ] 15368
TR 6 26 15368
T8 6 27 15368
78 6 28 15368
78 6 29 15368
78 & 30 15368
78 7 01 15366

117

Jun 78
REGIONS OF SOLAR ACTIVITY
JUNE 1978
CONTD CHP DATE 23.6 RETURN OF REGION 15321 ROTATION 2
CALLCIUM PLAGE DATA SUNSPQT [QATA

LAT CHD L AREA INT HH NO.  LAT GMD L MAG, M STA AREA CNT CLASS
S15% W39 91 2800 3.0
S15 W51 a0 2800 3.0
815 HWBE 92 2300 2.%
S15 wWre 91 1800 1.%

CHP DATE 23.9
CALCIUM PLAGE DATA SUNSPOT  DATA

LAT CMD L AREA INT MW NOs. LAT CHD L MAG. H STA AREA CNT CLASS
NG EGT 9y 100 1.5
N4l ET2 g1 w00 2.4
M40 E68 a0 740 2.0
N4 ESS 89 70 245
Nu 0 E63 a3 604 2.0

Ma O E31 a9 400 2,8
N3Q E18 a7 200 2.0
N39 Ed8 86 100 2.0
N39 W07 86 200 2.0
N39 Wi9 85 200 2.0

N39 W3Z Bl 200 1.0
N39 Wus 84 200 1.5
N39 W58 8& 100 1.5

CHP DATE 24.1
CALCIUH PLAGE DATA SUNSPOT DATA

LAT GMD L AREA INT MH NO. LAT CHD L MAG. H STA AREA ONT CLASS
N31 E85 85 600 2.5 N3I1 ES1 B &0 1 HSX
N33 E75 a3 800 2.5 20089 H%2 EbS 88 tAP) 2 B8 24 2 BXo
N33 E6L 83 1400 3.5 24089 H32Z E54 93 (AP) 3 8B 1o 2 BxIl
N33 E4B 84 1500 2.5 20089 N32 EW2 88 aP) 3

N33 E3Y &5 1000 3.0

N33 E21 &4 1000 3.0 N31 E19 -] 10 5 8X0
N33 E08 84 1860 3.0 N3t EG8 B 2 1 AXX
N33 Wi 33 1000 2.5
N33 Hi6 8z B0GE 2.5
N33 H2¢S 81 1eap 2.0
N33 H4d 79 840 2.0
N33 W54 a0 700 1.5
GCHMP DATE 2445 RETURN OF REGION 15314 ROTATION 3

CALCIUM PLAGE DATA SUNSPOT  OATA

LAT CHO L AREA INT MW NO. LAT CHD L HAG.
N1E EBT 94 oo 1.1

x

STA AREA CNT CLASS

Ni6 £80 90 1060 2.5 2803838 Ni9 E85 85 AP 3 3 70 1 HSX
HL7 ETO 88 2100 3.9 20048 N19 ETO 86 (AP} & B 130 2  HSX
N19 €65 79 6500 3,5 20083 Ni9 E58 B6  {AP) 5 B 50 1 HAX
20091 N17Y ET8B 66 (AP} 5 8B 160 2 GCSI
N19 =52 80 3000 3.5 21088 Ni9 ELB 8% (4P} % 8 a0 2 HSX
20091 N17 EBS 85 {0} S5 B 630 7 EKO
N19 £40 79 9800 3.0 20488 N1g E32 86 (AP} 5 8 70 4 HSX
20891 Ni8 ES54 66 (D} & B 48D 19 EKI
28098 Nig E21 S7Y (AP) 3 B 0 1 AXX
k19 EZ6 79 3600 3.0 20088 N$9 E19 84 (AP} & B 30 5 HAX
20091 H18 E4Q 63 (B 6 B 53¢ 26 EKI
zoio0c Nis E08 95 (B8 3 B 20 5 CRO
Nig E13 79 84960 3.0 20088 N1& €06 B4 (AP} » B B0 10 HSY
20091 Ni7 E25 65 ¢ B) 6 B 560 19 CXI
20100 Ni3 WIS 95 (B & B EL 7 GRO
Ni9 EDD 9 8900 3.0 20088 N18 Hi8 g4 (AP} 3 B 20 6 ORI
20091 Ni6 EQ3 68 (APY 5 8 760 15 CKI
20104 N13 W20 96 {B) 3 B 30 & ORD
N19 Hi2 78 ayoQ 3.0 20091 NLT WOL4 68 {8P) &
20100 N1i W33 9r {81 3
N19 W27 79 8400 3.0 20091 N17 Hib &7 ([ ¥) %

N19 W39 78 8000 3.5

Ri9 W52 78 7500 3.5 20091 Ni8 H43 &7 13Y)

Ni9 HE&S 78 6500 3.5 20091 N1E WS4 65 (8P)

N19 HWTB 77 5000 3.5 2008: N1& HTQ 68 (BF)
N1g8 WBT

140 29 DAC
10 19 ESI
1206 46 DAD
150 I C

s Ew
=== R )
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MCHMATH REGION 15374

YR MO QA MG NO.
78 6 19 {5374
78 6 20 15374
78 6 21 15374
78 6 22 15374
78 6 23 15374
78 6 24 15374
78 & 25 15374
78 6 26 15374
78 & 27 1537k
78 6 28 15374
78 6 29 15374
78 6 30 15374

* MCMATH REGIDN 15373

YR MO DA HC NO.
78 & 19 15373
78 6 29 15373
78 6 21 15373
78 5 22 15373
78 & 23 15373
78 & 24 15373
78 6 25 15373
8 6 286 15373
78 6 27 15373
78 & 28 15373
78 & 29 15373
78 6 30 15373
78 7 01 15373

HCHMATH REGION 1537%

YR HOD DA HG NO.
78 6 20 1537%
78 B 21 15375
78 6 22 15375
78 & 23 15375
78 6 24 15375
78 6 25 16375
78 6 26 165375
78 & 27 15375
78 6 28 15375
T3 6 2% 1537%
78 6 30 15375
78 7 0t 15375
78 7 02 1537%

MCHATH REGION 15376

YR HO DA MG NO.
78 6 20 15376
78 6 21 15376
78 6 g2 15376
T8 6 23 15376
78 B 24 15376
78 6 25 15376
78 6 26 15376
4] 6 27 16376
78 6 28 15376
73 B 16376
78 & 29 15376
74 6 30 16376
T8 7 04 15376
78 7 o2 15376
78 ¥ 03 15376
*NOTE:

REGIONS OF'SOLAR ACTIVITY

GMP DATE 25.2

CALCIUM PLAGE DATA
LAT CMD L AREA INT
518 ETS 69 SO0 Z.45
518 E6l Tt 588 2.0
517 E438 71 500 2.0
517 E3% 70 400 2.0
517 E22 74 SO0 2.0
517 EG9 70 500 2.5
S17 W4 70 600 2.5
517 Wig 71 603 2.5
$17 W3z Tt 600 2.0
817 H4S 71 530 2.0
S17 H5H 71 400 2.0
S17 W72 7i 408 1.5
CMP DATE 2641

CALCIUM PLAGE DATA
LAT GHD L AREA INT
N27 H0& 58 904 2.0
N26 WLB 57 1440 2.5
K26 H3o 56 1483 3.0
N27 W43 56 inod 3.0
N27 W56 55 1200 3.0
CMP DATE 26a7

CALCIUM PLAGE DATA
LAT GMOD L AREA INT
520 €79 53 3800 3.5
519 ES9 50 3708 3.5
520 E58 47 43008 3.5
520 E4S 47 4700 3.5
520 E32 47 4600 3.5
Szn E18 [1:) 4400 35
520 %02 50 4500 3.5
S20 Hig 49 4500 3.5
520 W23 59 5000 3.0
S20 W37 59 5288 3.5
519 W50 59 5800 3.5
CHP DATE 2746

CALCIUM PLAGE DATA
LAT CMOD L AREA  INT
N2G EB9 53 600 1.5
N22 ET8 L33 3800 3.0
N23 Eb6 39 4LLRh 3.5
N23 £53 39 L4000 3.9
N23 Efd 39 4000 3.5
N23 E27 39 4000 3.5
NZ3 EL4 38 4008 3.5
H23 EDZ 37 3800 3.0
N23 nid 36 LODD 3.5
NZ23 W23 36 4500 3.5
N23 %35 34 5000 3.5

JUNE 1978

HW NO.

20101
20101%

201038

HH NO.
20892
2nng2
20692
20492
20092
20092
20992
200%2

26092
200492
24032

MH NGO,
20695
20095
26095
Z0R9s
20895
20095
20095

20098
2i09¢s
20095
20095
200695

MW NO,.

20099
20099
20099
200949
200699
20099

2a094
20103
20143
20103
20103
20103
201403

McHath Region 15373 did not appear on the solar disk until 26 June,

Group 20092 appears to be in McMath Regien 15368.

RETURN OF REGION 15335

SUNSPOT DATA
LAT CHD L MAG.
S17 ED%
S17 W07 F ST B -}
S16 Wis 63 (AP}
$15 Wel 53 (AP}

SUNSPOT DATA
LAT MO L MAG.
NZ26 E88 S6  (AP)
NZu E£69 61 (AP}
N25 E58 60 ¥}
N25 E45 58 {AP)
N25 E3Q 60 (AP}
N27 E17 53 {BF)
N26 EB8 56 (AP)
N26 W06 57  (AP)
HZ6 W33 57 (@)
NZ& W47 58 ( B}
N27 W59 57 { B}
N25 W76

SUNSPRT DATA
LAT CMD L MAG.
S18 E80 51 {AP)
$19 E68 50 (AP)
$19 ESS 48 ( B}
5218 E42 48 ¢ B)
s21i E28 48 (8P}
520 E15 49 (B8}
S20 E03 48 (BY)
5§19 W25 49 (BY)
$19 Wuo 51 (YY)
S20 W50 48 (D)
520 W70 tAPY
520 Wao tAP}

RETURN OF REGION 15319

SUNSPOT DATA
LAT CMD L HAG.
N20 E79 39 (AP}
N22 E&9 34t B}
NZ2 ESS 35 ( B}
N22 E42 3% B}
W22 £29 I M
N22z Ei15 35 (BP)
N20 W15 3% {AP)
N25 W10 34 ( D)
MN2G HEZh 35 {BY}
N24 W38 36 (BY)
N23 W55 [ 3
NZ3 W&5 « B
HZ3 W78 (ar}

H

IO AD AW T

WP

x

AL LRV R IR TRV o

LIY IR I N g PV )

ROTATION 2

STA AREA CNT CLASS

BXO

3TA AREA CNT CLASS

8 k) 5 CRO
8 54 11 €S0
B 70 10 DSO
-] 28 9 BXQ
B 38 4 BXO

STA AREA GNT CLASS

B 270 6 DHO
B 650 8 EKO
8 608 23 EKI
8 650 34 EKC
B 700 39 EAC
8 360 47 FSI
8 390 38 FK:
g 280 15 E
B 140 2 H
ROTATION 2

STA AREA GNT CLASS

B 130 1 HSX
B 30D S EKO
B 330 14 EAD
8 260 19 EAT
8 120 28 £AI
B 180 38 EAI
B 140 29 E
8 110 15 ¢
B 70 4 G

Previous to this date Mt. Wilson Spot




REGIONS OF SOLAR ACTIVITY

G. H STA AREA CNT CLASS

G+ H STA AREA CNT CLASS

JUNE 1978
MUMATH REGION 153738 GMP DATE 28.8
CALCIUM PLAGE O©TATA SUNSPOT DATA

YR 0 DA MC NO. LAT GMD L AREA INT MH NO. LAT CMD L MA

78 6 24 15378 S22 ES7 22 208 2.0

78 6 25 15378 522 £45 21 200 1.%

78 6 26 15378 S22 E29 23 300 1.0

78 6 27 15378 S22 E17 22 200 1.6
MCMATH REGION 15377 CHP DATE Jhe &t RETURN OF REGIONS 1533§ AND 15337

CALCIUM PLAGE DATA SUNSPOT DATA

YR o DA MC NO., LAT CMB L AREA INT MH NO. LAT CHMD L Ha

78 6 23 15377 S25% E&s 4 200 1.9

78 & 24 15377 S27 ETL S 600 1.5

78 & 25 15377 527 EB2 & 1006 2.0

78 6 26 15377 528 ESO 2 1208 2.0

78 & 27 15377 S26 E38 1 12068 2.5

78 6 28 15377 S27 E25 1 1200 2.0

78 6 29 15377 sS28 E12 1 12006 245

78 & 3 15377 S2¢8 WHDL 0 1200 2.0

78 7 05 15377 528 W69 800 1.0

Note: No calcium spectroheliograms were secured at the McMath-Hulbert Observatory on June 8, 1978.

No sunspot observations were made at Mt. Wilson June 27, 1978.

DAILY CALCIUM PLAGE INDEX

JUNE 1978
YR MO DAY INOEX YR MO Day INDEX YR MO
78 6 i biale 78 6 i1 20.3 78 6
T8 6 2 29.7 78 6 12 2h a8 78 ]
78 6 3 21.8 8 & 13 2848 78 6
78 8 L] 22.0 78 6 1% 30.9 78 6
78 6 S i9.9 4] -] 1% 32.9 T8 ]
78 & 6 14.2 78 6 16 25.9 78 6
78 & 7 14.9 78 & 17 3lete 78 ]
78 6 8 h 78 6 18 348 78 6
78 6 9 16.5 78 ] 19 4846 78 6
78 6 10 17.1 78 ] 20 58.7 78 6

* NO OBSERVATIONS

Errata:
Region 15235 for 20 Aprii 1978.
Region 15254,

DAY

21
22
23
24
25
26
27
28
29
30

INDEX

55.3
63.0
76.2
69.7
66.5
6543
61.8
561
512
46.1

In SGD 406 Part I, page 118, Mt. Wilson sunspot group 20014 erroneously appeared in McMath
This Mt. Wilson 20014 entry should appear in McMath
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ROTATION 2 & 3
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Jdun 78
SUDDEN IONOSPHERIC DISTURBANCES
JUNE 1978
UNIVERSAL TIME WIDE | NUMBER OF STATION REPORTS BY TYPE
SPREAD LF- KNOWN | McMATH
DAY | START END HAX IMP | INDEX | SWF | SCNA {SEA | SPA | SPA [SES |SFD | FLARE | REGION
0L 0007 0130 0023 1- 1 )3 0006 15319
0L 1325 1421 1334 1- 3 1 1 1 1326 15319
0% 2104 2218 2112 1- 5 3 1 i 1 10 2100 X-RAY
0z 0258 0414 Q309 1- 1 I 0258 15314
02 0614 0630 0619 1 3 1 2 0612 X-RAY
02 0754 0803 0758 1- 3 2 1 1 0750 15321
02 1107 1151 1114 1- 3 2 1 1103 15321
02 18098 1849 1832 1- 1 1 1803 15319
02 2303 2336 2312 1~ 1 1 2307 15314
03 0206 0325 0238 1- 1 1 &
03 0228 0322 0244 1- 1 1 06230 X-RAY
Q3 0531 0630 0540 I- 1 1 0535 15314
03 0823 0942 0829 E- 5 1 1 3 1 0825 15321
05 0226 0325 0233 1- 3 1 1 0220 X~-RAY
a5 0416 0524D 0426 I~ 3 1 0411 X-RAY
05 0726 0924 0742 2= 3 2 i 3 4 2 0729E 1531¢
05 1306 1417 1318 - 5 1 3 1 11 1250 15319
08 0021 o058 0024 1~ 1 1 0020 15337
10 1219E 1350 1258 1- 3 2 1221 15333
10 2344 0010 2353 1- 1 1 2346 X-RAY
12 0408 0508 0421 1= 1 1 0408 X-RAY
12 1637 1704 1644 1w 5 2 8 1637 15352
13 0141 0216 0150 1- 3 1 1 0136% 15352
13 0438 0515 0451 1~ 1 1 0444 15352
13 2121 2130 2124 1- 1 1 2121 15352
14 0130 0212 0135 1- 1 i 0125 X-BAY
j1:3 0902 0958 0913 1- 1 3 0910 15338
15 0330 0412 0342 1- 1 1 0333 X~RAY
i6 2319E 0117 2352 1 1 1 2318 15366
16 2330 0046 2356 L- 1 1 2323 15352
17 0154 0222D 0204 1- 1 1 0159 15352
17 0218E 0317D 0227 I~ 1 1 0215 15360
17 1818 1915 1820 3 5 1 7 1826E 15354
17 1836 1306 1843 1- 3 5 1835 15354
18 0009 0118D 0038 i- 1 1 0010 15360
18 0118E 0222 0124 1- 3 1 1 0112 15352
18 0735 0828 0742 1- 13 1 0718 15363
19 0525E 0610 0536 1- 1 1 052% 15356
19 0646 Q733D 0659 1 3 2 Q649 X-RAY
19 1225 1255 1231 1 5 1 4 2 1222 X=-RAY
19 1517 1557 1524 1- 3 2 1 1515 X-RAY
19 2130 2207 2141 1- 1 L 2129 X-RAY
Lo 2337 0020p 2344 1- 1 1 2336 15354
20 0813 0848 0827 1 3 1 2 0807 15368
20 0924 0945 0930 1 3 1 2 0922 1537%
20 1153 1240 1201 1 3 1 2 1 1143 15375
20 1726 1818 1735 1- 5 1 7 1721 15368
20 1921 2024 1933 1 5 3 1 1 3 1 11 1918 15375
20 2209 2258 2215 1- 1 1 2209 15375
20 2329 0012 2341 - 1 1 2332 15368
21 0506 0646 0521 1- 1 1 0514E 15375
21 1533 1659 1548 1+ 5 1 1 1 3 i3 1534E 15375
2L 2347 0022 2354 i~ 1 1 2347 X-RAY
22 0235 0420 0250 2 5 L 1 1 1 0236E 15375
22 0601 0758 0611 1 5 3 2 3 1 0601 15370
22 1026 1125 1035 1 5 1 & 1 1027 15375
22 1653 1859 1724 2+ 5 3 1 1 5 1 12 1645 15368
22 1949 2122 2024 L 5 3 1L 2 1 13 1940 15373
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. Jun 7
SUDDEN IONOSPHERIC DISTURBANCES 8
JUNE 1978
UNIVERSAL TIME WIDE | NUMBER OF STATION REPORTS BY TYPE
SPREAB LF- KNOWN | McHATH
BAY | START END HAX [Mp [NDEX | SWF | SCNA | SEA [ SPA | SPA [ SES |SFD | FLARE | REGECH
23 | 0742 0930 | 0751 1 5 2 2 | 2 2 0744E | 15373
24 | 1320 1500 | 1337 1~ 3 1| 2 1 1320 | 15375
24 | 1522 1532 | 1525 1 1 1 1524 | X-RAY
24 | 1817 1857 | 1830 1 3 1 1 9 NF
24 | 1950 2030 | 1953 1 1 1 "
25 0033E 0102 00309 1~ 1 1 0032 X-RAY
25 | 0604 0710 | 0622 1- 1 1 0609 | X-RAY
25 | 0819 1025 | 0844 1 5 2 1| 3 1 0822 | x-Ray
25 | 1613 1636 | 1623 1- 1 1 #
25 | 1709 1736 | 1717 1- 1 1 %
25 | 1740 1806 | 1747 1~ 1 1 #
25 | 1818 1854 | 1827 1- 1 2 *
24 1210 1230D 1230 i- 1 1 1 1207 X-RAY
26 1438 1455 1443 1- 5 1 2 2 19 1453E 15375
26 1535 1910 1557 3 5 3 2 5 4 1 14 1533 X=-RAY
26 | 2203 22380 | 2210 1~ 3 1 1 2202 | x-RAY
26 | 2238 2313 | 2251 1- 1 1 2236 | X-RAY
27 | 0100 0223 | 0109 1- 3 1 1 0057 | X-RAY
27 | 1146 1251 | 1158 1- 1 1 1 1147 | 15376
28 | 0245 0407 | 0252 2 3 1 1 1 02488 | 15375
29 | 0322 0415 | 0334 1~ 1 1 0335E | 15375
29 | 0431 0627 | 0440 1 1 1 0434E | 15376
29 | 1121 1150 | 1127 1 5 2 3| 3 3 1117 | X-Ray
29 | 1416 1539 | 1423 1 5 1 4| 2 10 1414 | 15376
290 | 1538 1634 | 1544 1 1 1 1542 | 15375
29 | 2212 0040 | 2240 1 5 1 2 4 2206 | 15376
20 | 2300E | o002 | 2319 1- 1 2303 | 15368
30 | 0148 0356 | 0215 1- 1 1 0149 | 15368
30 | 1411 1431 | 1413 1- 1 1 1411 | 15381
30 | 1447 1627 | 1302 1- 5 21 23] 2| 1| 12 1445 | 15376
30 | 1627 1700 | 1636 1- 5 1 9 1631E | 15376
30 | 1704 1758 | 1722 1 5 21 11| 2| 1| w 1706E | 15376
30 1802 1842 1810 1~ 5 1 1 1 9 1759 X~-RAY
PERIODS OF NO OBSERVATIONS:
DATE TIME {(UT) and STATICGN DATE TIME {UT) and STATION
01-25  0000-2400 A3 13 1014-1329 UM (16 kHz)
01-18  0000-2400 A5 15 0000-2400 A4O
03-04  0000-2400 A46 20 1004-1340 UM (16 kHz), 1822-1900 TM
05-14  0000-2400 A28 21-30  000D-2400 A28
06 0000-2400 TN, 1005-1326 UM (16kHz) 21 - 0750-0817 UM (16 kHz)
08 0000-2400 A4D 27-30  0000-2400 A3
09 1505-1523 UM (16 kHz) 27 1006-1324 UM (16 kHz)
10 1507-1525 UM (16 kHz) 23-30  0000-2400 A40
29 0000-2400 A26

STATIONS REPORTING FOR JUNE 1978

AAVSO (Al, A3, AS, Al9, A21, AZ6,
A28, A31, A34, A37, AL0, A4S,
A46) (SES) (Al, A31) (SEA) (A31) (SWE)

CHIINORTH (CL) (SCNA)

HERSTMONCEUX (HG) (SEA)

HIRAISO (HI) (SWF)

HOBART (TA) (SEA, SES)

HUANCAYO (HU) (SWE)

TNUBG (IN) (SPA)

JULIUSRUH (JH) (SWF)

KUHLUNGSBORN (KU) (SEA, SPA)

MC MATH (MC) (SWF, SCHNA)

NEW JERSEY (NI} (SES)

PANSKA VES (PU) (SWF, SEA, SES)
PRESTON (1O) (SEA)

RIO DE JANEIRO (RJ) (SPA)

SA0 PAULO (UPM) (SES, SPA)
SOFTA (SF) (SES)

ST GLOUD (SC) (SES)

TABLE MOUNTATN (TM) (SPA, LF-SPA)
TORINO (TN} (SPA)

UPICE (UL} (SEA)

VSETIN (VS) (SEA)

NOTE: RIO BPE JANEIRO, BRAZTIL IS A NEW STATION REPORTING FOR THE FIRST TIME




122
Jun 78

4d ON

NMONZIND

AvVi-X

=l

—
— ey

o~
oF = N
o

0€ 67 82 L2 92 ST %T €7 TZ 12 0Z 61 8T L1 91 ST %1 €1 2T 1T 0T 60 80 L0 90 SO %0 €0 20 10

T8EST
9L¢5T
GLEST
CLEST
0L¢ST
89¢ST
99¢€5T
£9¢eeT
09€eT
8GEST
9GEST
PeLsT
(A%
LEEST
€€est
T2EET
6TEGT
TT1EST
NOIDHY

AVa

8£6T 3NN
NOIDHY HLVINPIW Ad sSdIS




ERGS/8Q. (M/SEC

ENERGY FLUX -

ERGS/5Q. CM/SEC

ENERGY FLUX -

H
&

._‘.
=
=

=
'

1
)

._..
=

s
= ]
98]

s ]
=

=
)
Nl

—_— —_—

= =
— s
(o3

[
=

<
|

.
=4
1
ro

= 1
w

L]
'
£

—
S t
ot

<
1
(03]

SOLRAD 11 X~RAY PHOTOMETER DATA FOR 730601

{ II;IIIII 1 H[lllli b ikllilli i E‘Lllf_ll}

I
|
|
|
|
|

‘ i lllllill 1 II;IIEE| | EIIHI!

SR ML 0N L Al el L B B L B
8a0 1200 1600 2000

Q000 4D @
TIME UT?

SOLRAD 1 X-RAY PHOTOMLTER DATA FOR 780602

l i iIIIIH| | II%IIII| | (l!lllll 1 Iillillt 1 Hﬁllll' i II;IIH| i II!HHI

A R R N A A A R

D000 Q400 0800 1200 1660 cOoe
TIME <UT>

]

2400

40

123
Jun 78

44 -69A
CFXPB Y

g-20n
FXPYHD

2~ 10A
CEXrizs

i -8A
CEXPY S

®.%-31
EXPI2Y

44 -60A
CEXPB)

8-20A
CEXPH2

c-10A
(EXP13?

1-8A
CEXP42




124

Jun 78
1
10
0
10
J
W -t
L g
=
()
%

-2
G40
[\

o
[¥5]
I

-3
> 10
)
|
le
g 1o
& 10
=
LJ

-5

10
-6
10
|
10
0
10
L
LuJ -
Y 10
5
U
2
-2
o 10
\
et
Lad
|
-3
»x 10
=)
i
La
CEI
& 10
=z
[
-5
10
-6
10

SOLRAD 11 X-RAY PHOTOMETER DATA FOR 7180603

3 ! ' ] 'l ] \Yl o 'ﬂ ‘
"i§«~::J - 'L *::'J:T:L"'$Klfj7 ' T LA

4 l | A
BE _‘L o T rl} T o

AN {

...\/ 7 ’}L""\' r*.l!l""—l"ﬂ 1 "“,1 1 “ l ’j\"‘-w
= I — [ T
EINY v

AN A1 j{h b vy
e D B L e i =
_§\ ;j 1 gk ! 5 ﬁm_
A T P R
eTo0 o490 800 1200 1609 c009 2400

TIME Ut
SOLRAD it X-RAY PHOTOMETER DATA FOR 780604

g i
=,y - - — . — — =

: J—'\-—wl./: J -
o L O ey

: tr T
— ety — — 7 T T T T bﬁf“
E R “THABTENITS Wi
—IIIIIIIil|ill|]llll|]l|1||1||il|j|'g”l"l|l|'§||I||!I|II‘IIllillil”]nrllllklllillﬂlilllIlglln'”.lillilllIIIIIIiTl[HIHlﬂ‘”ll]IIIIlli]lg
o000 QU0 o3stnln] 1200 1500 2000 eHe0

FIME CUTY

H4-6OA
CEXPBS

g-20n
(EXPS)

2~ 10A
{EXP13)

1-8A
CEXPHD

B.5-3A
(EXPia>

414 -6ORA
(EXPS)

8-20A
(EXPS)

2-10A
CEXPIZD

1-8A
CEXPYY

0.%5-3A
CEXP1L2)




S;—:—

s

'
p—

<

—
® 1
v

[
L=
i

s

i
i

ENERGY FLUX - ERGS/SQ.CM/SEC
s

Youm
i 1
[og

i
op}

e

....
=
—

=
=]

,..
(=]
1
—

—
<
i
mn

L=
I
w

)
An

ENERGY FLUX - ERGS/SQ.CM/SEC
s

=)
w

L=
1
[en!

125

SOLRAD 11 X-RAY PHOTOMETER DATA  FOR 780605 Jun 78
g . o _
F—— et T ey LT 0 wi-sen
A CEXPE)
. , 8-20A
O T €0
: l.'l 2_1®ﬁ
| 1J_~ (EXP13)
; T T o T i ‘ ‘ ‘f_
= ’ Il 1-8A
m T EXPYD
N 0.5-3a
_ e Lr__ ___‘*___ ExPiz)
3 N
O BRI A B L B A R RO LR P
2000 0400 0800 1200 1600 2000 2400
TIME (UT>
SOLRAD 41 X-RAY PHOTOMETER DATA  FOR 780606
i '
rJ-' y1'v~—’JL - —— 4Y - 508
CEXPE)

ALl B3
N I N

,h 2-10f
T i:f S S A >

‘“Lr «t“ . N -8
ot ~ A CEXPYY

0.5-3A

— l_ﬂm ”__ —_— wll‘bf\ﬁ“{{- —_ —  (EXPI12)

I H lllUlli 1 l!llllll | ((EH[[] | |!|Iill! 1 [liJ_LU_l | II|I¥IIi ! il[iJ_EfJ
=+
|
|
|
|
E
1
E
i
i
|
|
|
;

!

AL L L L Y A 0 A A L L B WL
0000 0400 0800 1200 1600 2000 2440

FIME LTS




126
Jun 78

ENERGY FLUX - ERGS/SQ.CM/SEC

ENERGY FLUX - ERGS/SQ.CM/SEC

) SOLRAD 11 X-RaY PHOTOMETER DATA FOR 780607
1o . S
E LA ‘ | ;J
0] 1 i l
o | _ I S - L B}
1@'{_é I R I 1_
1@“8___; _ _L_J M’LM\W L 1 ML — ml A h“'&-
0o - %ﬁr N “"“yi\ﬁﬁh‘pjﬁr
N 1
i@ n— e — e S e —
ﬁS :
o | — —_— ——
_% A W ’ \ -ﬂ
._6 =
S A R R R R T
000 QUPd c0od
fIME (U?}
: SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780608
19 E \ l | :
2 N
PO AR T
m{:—.\ﬂ_\ }__n_, .—j_,___r_ L T - — o
_1 —
to — R p— . S e,
1®'_EM;KML_M Lo J_ﬁT,;M_MJ\ B
E | ,
_8 - N \
| \“\‘tﬁf - T‘J ’LFJ*“]\JTJ ‘ U=
R I g I L.
19 — —_— — e e — - - I -
1@‘S_i _ e ) I ___“ _
E! v e !
_B 1
0 N L B A B KA
Q000 4o 300 1200 1600

TIME UT2

HYy-G@A
(EXPB)

8-20n
CEXPS2

2-10A
EXP:3)

1-8A
(EXPY>

0.5-3A
(EXP12>

HY4-60A
(EXPB)

B8-20A
CEXPS)

2~ 10A
(EXP13)

i-8A
CEXPYD

@.5-3A
CEXPL12S




ENERGY FLUX ~ ERGS/5Q.CM/SEC

ENERGY FLUX - ERGS/S5Q.IM/SEC

127

. SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780609 Jun 78
10" _ .
3 1 ] '
o A
10 o — = — - l]:! —*- — k
= BN D [N 5 5 R B 44-60A
= (EXPB)
~1 3
o 1 9 |- — —
3 '
— ! 5
. N -20A
5 - A P
1® — T MJ_V-*_*;‘ B —_— _— —_— —_— I\-ﬂ.—vr\f"f i ' — ’——
3 - 2-10A
10 J uff{ “’It* CEXP13)
H vl — T/ T_ < .
= } -~ 1 SV 1-8A
1 LR CEXPY)
L S ) N [
10 | NS Y
0 et
— — —_— _— — 12
3 !
E 17 LT M
10°_
1 O e
0000 D400 0800 1200 1600 2000 2400
FIME CUTD
| SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780610
e .
0
19 ] —_ __%ALM —_—
FrH ey e A e T U -60A
] CEXPE)
_‘i —
o 4 — - S I
EM _rfv-.nl*\!‘ J,\J“'\J—w‘rh__,\ “%‘M‘\_ 3-20A
0o ] 4‘» T, WAN) VA 2 G
N . 2-10n
1@‘3___ “z—“*‘jTU\L— L _]‘\ .}: }lVL CEXP13
EMVJ"lu‘ ’ o \ k i
— K 1-80A
. AN CEXP4Y
._L} ] -
10 1 el e
0 e
ETNn by T K
10 °_
T A LB A B G L

G000 Q400

0809 1200 1600 2000 2400
TEME CUT)




128
Jun 78

ENFRGY FLUX - ERGS/S5Q.CM/SEC

ENERGY FLUX - ERGS/SQ.CM/SEC

1 SOLRAD 11 X-RAY PHOTOMETER DATA  FOR 780611
10 _ .
EN |
1®®__; RN S, (G M%__ — e —
_”j""“ ) Lae 4, I L 1y : Yt . e et
T '
=R B T T
ERL l\ ‘/\ W\ |
wr LR N W I
E |\ r\
-3 . W
N L ___\.__\__%{ rﬁa *ﬁ% : o
_E ‘ L f\rr‘ j‘f‘P
L 4 M’\M
0 - - — = = = = = —
- o & " EL_ ﬁﬂw
e T L ! S T
3 T T
10°® i
] LA A A LR M T B B U A S
2000 2400 0800 1200 1600 2000 2400
FIME CUTY
1 SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780612
1o
E | \'Q\
N R I T
1€o'1_;______mu_____________‘___
. Wl
;@Me__i “mm_wJ*%f\:inhsz_ﬂw___ [ __J _
L L
1o g—fz R §‘d4fmfi{. e L”_';!L—— —
E 3 ‘ .
YA AW
o | T e
10> ] P
_; .L&J__ \;Wyﬂﬁ\hnmm rMM
o0 -
2000 o400 2800 1200 1600 2000 2400

TIME <UTH

44 -60A
(EXPE2

B8~/
{EXPS2

2-10A
CEXP13S

1-BA
CEXPY2

Q.5-3A
(EXPi2>

44 -80A
(EXPS2

8-20A
(EXPS2

2-10A
(EXP13)

1-8A
(EXPYD




ENERGY FLUX - ERGS/SQ.CM/SEC

ENERGY FLUX - ERGS/SQ.CM/SEC

.--
(=]
o

—
=
=

p
=4
[
—

—
= |
o

—_
= 1
w

= i
£

'
g

i ! Illlllll I lI%HIIl { lIEIIII| 1 II|HII| L IIEIIII| { Illlllll

,,....
=]

]
[v2}

| i fil!lll

—
=

Q0

E=]
-

—
&
=]

H
<,
—

—
=
1
V]

i
w

._..
=
i
L

e I
w

—
S
i

o

Lol

s
| { IIIIIIII | ILLHU| b | lilllll § HIII!I| | IIilIH| L lliHH| | HlHHI

SOLRAD 11l

o@ 40D

SCLRAD 11

m

o400

X-RAY PHOTOMETER DATA

FOR 780613
I D SR
‘wux,\vL\J\Jk}k\hxrp '

1200
[IME CUTD

1608

X-RAY PHOTOMETER DATA

0800

]‘.

A

I L L A L L L L L B

1200

FIME CUT>

1690

NEAR LA I L B B S B R

2800

2000

FOR 780614

|

co00

e o

M
2400

q

24 o

129
Jun 78

44 -60R
(EXPBD

8-20A
CEXPSS

c-106A
(EXP13)

1-8A8
CEXPHD

0.5-3A
(EXP122

Y4 -69A
(EXPED

8-20A
(EXPS>

c-10A
(EXP13>

1-8A
CEXPYD

@.5-3A
{EXPi2>




130
Jun 78

ENERGY FLUX - ERGS/5Q.CM/SEC

ENERGY FLUX - ERGS/SQ.CM/SEC

._..
=)
—

s

H
=
-

@i
o

e
= }
w

= ]
£

-
= I
98

!
o}

<

ng-

=
=

_.
=
i
—

=
i
ny

= i
w

e
=
i

£

—
= |
[4a}

i |
jop]

TIME CUTD

SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780615
E tii - T - T T \T—" e
:-‘ — \ e /__j \_' e
RIS
i \ ~af b
— Y e e — —— ; "
= 1 I «jf' ~
O L A R R B LR R
dutoly] o400 @800 1200 1600 2000 2Uao
TIME (UTS
SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780616
e
__E__::tﬂ_;ffaﬂﬁww - - - - - -/ —/
EMVJ\F_;-—A, o™ >
SRRV JA‘J
B 0 N | U
EWEIN -
000 Q400 @800 1200 1600 2000 e 1010

Y4-60M
EXPB)

8-20nA
(EXPS)

2-10A
CEXP132

1-8A
CEXPY>

0.5-3R
(EXP122

44 -68nA
(EXPB2

8-20n
(EXPS2

2-10A
CEXP132

1-8A
CEXPYY

0.5-3A
CEXP125




ENERGY FLUX - ERGS/5Q.CM/SEC

ENERGY FLUX - ERGS/SQ.IM/SEC

—
=
—

=
&

&
|

—
*® 1
n

&
t
w

—
= 1
£

= i
n

i
op)

—
=

S»—-

=
(=)

.M
e
-

= |
o

[
=
|
w

—
(=2
i

£

S i
n

Y—
2
'
&

l H i!hll]‘ LI_I‘IIII| | II%IIII! ] LL%I[IJI | II|IIII| I lllilil’ ! L{li_l.i.i.l

131
SOLRAD 11  X-RAY PHOTOMETER DATA  FOR 780617 Jun 78

D T * ' 44-60A
, (EXPB)
J I
i - S %M¥I L I
- %
. T
o - — 8-206
I]; s | (EXPS)

\‘\{j \\Y\\.\ ‘\\ — — '
W\ ‘LR [ . 2-10A
: \ (EXP13)
e s s
(-8A
CEXPY)
| ©3pisy
e S R e e e e
0000 0400 0800 1200 1600 2000 2400
TIME T

SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780618

E i 1
= —— — s lsiTe o rToem e et
] Y4 -G0OA
] (EXPG)
= \_/J\.-b.‘& __j,;-.. - v»--"l. - «-.._J\\ _‘m//‘\h-’"“-.. Q-20A
] (EXPS>
2 U VN o
, f\ R AT c-19n
I \ I LT C A S U R CEXP13D
= 1-8A
- CEXPH )

0.5-3A

Wd¢&uﬂjjﬂ[lﬂﬂ? JMI[L!L(T \J__ ‘&__ | %_I (EXP{E)

| { IIIIIII| | Ilillll
|
|

L L LA L U S B B S A BOR A

cao0 o4ad 2800 1200 1600 co0d cHOQ
TIME (UT>




132
Jun 78

ENERGY FLUX -~ ERGS/SQ.{M/SEC

ENERGY FLUX - ERGS/5Q.IM/SEC

,_.
sb—ﬂ-

o
=
(=]

[
=
{
—

[
=
i

n

= i
w

=]
'
£

=
1
w

._...
® i
9]

-
=]

=
<

_
=
-

.
=1
1

mn

w
=
i

s
=
i
£

=
i
o

® 1
2]

FIME UT2

SOLRAD 11 X-RAY PHOTOMETER DATA FCR 789619

3 1 i ]
_;E___=L__,.._.__‘ — — 2 ——..-.ﬂ.—.—.,l\,_.:r-‘.r._c.__\ S el _ —
E N
el I SEE N
S ST | B i S ™ MJ\—PH *-\’J"'AJ\NF :
PR b B T JU— —_ — R f—— —_— [ .
gﬂ _ g j\A__J W\JR‘R‘.J—\‘\%“ a -\nl\‘}’t s

: W R WA LS R TR VI
E f

. \ ;& NI
JERE - " S
Qe0e oHee 7300 1200 1600 220G 2400

FME UT>
SOLRAD 11 X~RAY PHOTOMETER DATA FOR TR OGP

i Jﬂ;- *~—L~ W

—= *~”-"-—4\[ S i i e T e e o S S
_ij{m_____J*_____um_
M_EJ' ek ‘L.__ _J{‘I\/"\_ o x_._,ﬂwf\' \\T" Hr
IR AT RN
1 e b s T
E 1

] \ | \

= iz i B A A =\, s
_‘F||| HIII “l” HI['I ”lll Iilli IIlH lllll II;II IIEII Illll 'lll” illll Illli IIIIT ll]][ 1[]“ Il]ll ||E” IIIIl II'II IElI? lli” ”Il
@@@@I I |®4£®' | |®8%®i ; lieg@l | |16%®E i IE@B@' ! ia;%@

44-60A
(EXPB)

8-20/
(EXPS)

2-10n
(EXPL3)

1-8A
EXPYS

0.5-3A
(EXP122

HY4-80A
(EXPB)

8-20/
{(EXPS)

2-10A
CEXP13D

1-8A
EXPYS

@.5-3A
(EXP12)




S—-

,....
=)
=]

—
=]

.
L]
i
n

.
=2
1
w

i
s

L| 1 lillill| 1 II!IIII‘ ] H!HII‘ | llIIIII| { lililiil

ENERGY FLUX - ERGS/SQ.CM/SEC
S

® I
u

e —*
=] =
—_ i
3]

=
=]

&
1

= i
n

=
i
o

i
£

ENERGY FLUX - ERGS/SQ.CM/SEC
s

= i
w

—
(=
1
M

133
SOLRAD 11  X-RAY PHOTOMETER DATE  FOR 788621 Jun 78

h__m”

— e — — L e
f 44-60A
{(EXPE2

J{Lﬁ 1 \i[ﬂ o g-20A
l - I | EXPD)
], A ,W 2~10R

[ 3 Lo €=
1-8A
CEXPYY
3
§ 0.5-30
o — = e — e M — EXPUD)

oe00 o400 0800 1200 1600 2000 2400
TIME <UD

SOLRAD i X-RAY PHOTOMETER DATA FOR 788622

HY - G0A
[\\\HL\I {EXPES

- N 8-20A
\ CEXBS)
- - I o

rj P TN N J\A*-:F
" AL ] AN ¥ 2-10A

(EXP13>

1-8#

\\\ J CEXPH)

\ﬁW‘ & 0.5-34

B ;ﬁL — e e (EXPIR)
¥ ] : ij& -+

A A A S B U A A

2000 1600 cQoe 2400
TIME (UT)

{ 1 F!tlliii 1 (!i!llll L H|HH| | IIIIIH| { IIIHlll | IIIH!Il I ilf.lll]_j
|




134

o 78 y SOLRAD t1
100 _
@ -
W
v R
d -1 N
o '
= =
- =
g B
-2 T
S 1w | __
b =
& |
: 3
< 10|
3 =
" P |
LL -t
T
= 3
v 3
-5 .
o |
vB —
10 |
0000 2400
{ SOLRAD 11
19 _ ‘
@ p—
P
u ]
LJ A
¢ 10 ,m:j o
= 5{
k-) —]
S 4
-2
G 10 "_._ -
A E
& e
Lii :\
] ‘3 T
w 101
= 3
o -
LL -
i B
- —
L -3
L
P
-5
o ]

ol 400

X-RAY PHOTOMETER DATA FOR 786523

b
\

m\\ —_— e e

|-«t\ TS e TN - . P S !j“

-
I CUAAN

l h J \\'\/‘“\\4\[“\, o~

|

b~

120¢
TIME <UTS

X-RaY PHOTOMETER DATA

4t

\"1 W}Jlt

horam

A N A R S A B S R Y

2400

FOR 78®624

LN

TIME (UT)

WWP]F$qumqqﬂmwpWPWFWTWTWWWWW%W“WWWWPWWWF$TWTWTWWWW

c0od 2400

44-50A
(EXPB2

8-20A
(EXPS)

c-10A
(EXP13)

1-8f
CEXPY)

.5-3A
EXPL2)

4Y4-60A
CEXPB)

8-20A
(EXPS)

2-10a
(EXP13)

1-8A
CEXPY)

?.5-3A
(EXP12>




ENERGY FLUX - ERGS/SG.CM/SEC

ENERGY FLUX - ERGS/SQ.CM/SEC

Jd

1 SOLRAD 11 X~RAY PHOTOMETER DATA FOR 780625 un 78
10 _

3 !

0

1@ _::-/ - N N O —]— _ —_ RN N o
E YY-50A
= (EXPE)

._1 = ,

10 0 — U e
—El f ! i e TN e e
= 8-20A

o - CEXPS)
10"l — — - — _

=
= e i ———
-3 - R LA
o | e ExXP1D)
] {-8A
] CEXPY)
_L} .
0 e -

-5 —i A \W\f\]\\/\‘/\k‘ 9.5-3A
10— e el M v ad (ERPTD
10 %]

T AL N LA Y S L 0 A S L R L A T S L S L e B
000 0400 0800 1200 1600 2000 2400
TIME CUT)

1 SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780526
10 ,

2 ‘

1@ e i e S _ _ —_— —_— —_— =
3 YY-60A
: (EXPS)

4 l

1@ — el B 1 T
WE A Tdn e N U W |y I
= 1 8-20A
-2 T (EXPS)
10 . e e e e L
EL J"J"“ - £ l \“'
Iy A l v 2-10A
o | j\ .o EXPID
. 1-8A
3 CEXPH)
w0
- - - - - - - - - - - — -~
Y M55
— J— — — J— — — [— — _— J— R x
E Rt r\,\_w " ] — 3 1

MB -1

1o - _|

Qo0 o400 H800 1200 1609 2000 2400
TIME WTS

135




136

J
un 78 1 SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780627
19 _
] | ’i L
10 —_ A.J‘,n“ s o J,..___ —_— l S R —
3 44 -60A
O - CEXPB)
Lud _1 -~
10 —— Y
5 A
4 —|- Ve :
o ] R I 4 L 8-20A
® ~2 CEXPS)
T I 1 R - . P
hA E .
=3 l
! . v i 2-100
w 1073 ] ___k L __i L ExP
=2 E
c = o8
. . CEXPY)
1\ -4
® 10 . !
L =
= =
L3 "
]
-5 @.5-3A
4. L S - ] — . (EXPID)
ot u, I LR -
— ~ :
10 °_]
T ’ i 1
0000 0400 0800 1200 1600 2000 2400
TIME <UT
| SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780628
10 _
o
e -_ = ‘“"‘T e~ Jﬂ*l—-'T_n__,“—' - - — e
= Y4 -BOA
o . (EXPE)
L) -1 =
e | . . ol
& = |
M - "J. "L«""\"" e B —r—
5 : ok | 8-200
2 (EXPS)
w 10 . - . Y
o E | jooh
[ = S 177, ARl s BN
| - C T e 2-10A
% 10 A O e ‘j_};’“‘__ L EXPI3)
R 53
CRI '
S
= =
td -
-5 , 9.5-3A
. Y O 1)
3 IR IR UREERNPA Y CVPRS 5 I WY
_.6 N
10 ..

e QHO0 0800 1200 1600 2000 4o
TIME <UT>




ENERGY FLUX - ERGS/SQ.CM/SEC

ENERGY FLUX - ERGS/S&.CM/SEC

cH00

1 SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780629
10
0 -
10 e J— L s -:m___ﬁ_;—.ﬁ,_;,ﬁ_...\i.v_::w\ D :\..__,\\,4“
e | | —
E N ‘T J [: A I\
N —— N LS ._/' M\ L.__\-'L o N e P {
..E =
10 | _— R N I MM“\\ .
—§“[ iﬁ -ﬁ§ b, '\~ﬁm\-xvﬂ - U\\J -t
qo \ .
— ~ JOP V2 RS W YRVARVAR
._L} b
L/ S _ I _M%\ o
10 JWX» Aﬁk mu% \ i
10 °_ |
|§llf'”l”!“flI[IIEIIIIIII||||I|l[]||Illiillli(lll||!|I||ll||l|il|!“|l|t||f””lI|||l||||IllﬂfullllnlnllIIIIII||l|]llElI|IIEFlllllliglll
OO0
FIME W
, SOLRAD 11 X-RAY PHOTOMETER DATA FOR 780630
10 .
o
1@ —=z rre— — — m—— _— — mf“’“‘w_ﬁ‘ﬂwf‘hw“—v:ﬂ“_"\__:‘—
o7t
= N
- & m ~ T e
S :ij} f&j\u%m_ -
= R N L
— ' ! TN
. N \u\,
1@'3 7 )\/\{Aj \}\ k\ “"‘-’“'\rfr\x‘ ;d
] \
L S S e
0> JLR U
JE— —_— PR [ R —— — - 1
E | sl
‘6 -
10 |

o000

o80¢ 1200

[IME <7D

S R R AR RN R A R N KRR R

o400

1600 2000

137
Jun 78

"4 -60A
(EXPB>

g-20A
(EXPS)

2-10AR
(EXP13>

1-8A
C(EXPY>

0.5-3A
(EXPi22

44-60A
(EXPG)

g-con
EXPS>

2-10A
(EXPi3)

1-8nA
CEXPY)

0.5-3A
EXPiey




138

Jun 78 .
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TENES OF EVENTS
oy |SERATION | DECIHETRIC BAD METRIC BAND DEKAMETRIC BAND
isTh |START UT[END UT START T | ENDUT [IKT| START UT | ENOUT |WT| START UT | ENDUT [iW7| SPEGTRAL TYPE
g4] 0000] 0255 CULG X eRiN] G103 INs+H
0000 0954] MANI
CULG D059.,5 ITIBsH
tuLeG D1t2 0113 1 IIIG
CULG 0128 0129 E1I1G4H
CULG g13% 0137.5 §1i ITIGG
035Gk 0640| CULG
ﬂ‘iﬁa 1830F HEIS 914,86 0916.0 12 IIIG
0430 1819{ DURN 102%.4 1025.2 (2 111G
HEIS 1028.,0 1429,3 |2 ITIG
WEIS 10414 i041.6 |3 ITIB
HEIS 1049,7 5$058.8 |2 1116
WELS 11014 1101.% |t IIIB
WEIS 1214 6 1214.7 |1 1718
HEIS 132447 1324.8 |1 II11IR
1913 2409 SGHR 1328,3 1329.4 |2 I11
HWEIS 1435,9 1436.9 2 I1IG
DURN 143%.9 1436.8 1435.,9 1536.8 13 1TIGE
SGMR 1436.7 2000.0 {1 ITIS
1230 22%%] HARY 1436 1437 1 1116
HEIS 15449, 4 i449,6 |2 IIIB
HARY i614 1802 i IN+¥
HEIS 170090 1758.0 |2 Is
‘HARY 2034 2035 1 I1IG
CULG 2801.5% 2106 2 2101.5 2106 3 ITIGGs VU
2852 2404 CULG 2101 2101,% IYIG,H
CUuLG 2102.5 2108.5 (1 POSSIBLE P
SG MR 2102.5 2106.5% |3 v
HARY 2102 2106 3 2102 2106 3 2102 23106 3 I11GGsV
CuLG 2108.5 213% 2 1
CULG 21i11.% 2115 1 I1IGG
SGMR 2112. 0 2130.0 |2 IX
HARY 2112 2114 2 2112 2114 bd UNCL
HARY 2ii s 2131 3 2117 2131 3 [II
CULG 2117.5 2400 INWK
GULG 2118 2119 1 2iis 2120 2 ITIGG
HARV 2119 1 IIIG
2123 2600 MANI
CuLG 21310 2217.% |1 POSSIBLELIY
CULG 2131 2400 1 15
CULG 2326 RS+0DPyH
GULG 2326 2327 ITIGNW
0z 0000 07050 CULG ngoa 0322 i I5,.0C
CULG o0go 0705 ISsH
0000 0947] MHANI
CuULG 1014 IIIBsW
CULG 1019 00is.% |1 ITIG
CULG 1021 IIIB,HW
CULG 10495 1 IIIB,U
CULG 0ioe IIIBsH
CULG 0145.5 0146 1 014%.5 G146 1 ITIG
CULG 0213.5 1315.9% IIIS.H
CULG 6233.5 1234.5 |1 ITIG
CULG B241.5 1 IIIB
CULG 12543 02e4 i I1IG
CULG 0254 0258.5 |1 IIIGG
CuLG 4300 1304 2 II
CULG 1301 0303.% |1 0300.5 0304 2 ITIGG
CULG 9322 1432 ISeH
0430 161%] DURN
CULG 0432 07015 (1 IS+BC
CULG 0549.5 g6 32 IIINsH
CULG 0525.5 0526.5 {1 ITIG.U
DURN 07i4.1 1716.9 |3 D71%.1 0716.9 |3 IIIGG
n&09 05%52| WEIS 1758, 2 0758.3 |2 I11B
0724 1831 HEIS 0B809.56 0813.8 |2 ITIIGG
HEIS 1821.3 0g22.,5 |2 IIIG
HWEIS 0324. 0 0826.7 |2 IIIG
WEIS 0847.3 0851.5 :3 I1IGG
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s Jun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1878
TIMES OF EVENTS
» OBSERVATION STATION DECIMETRIE BAND HETRIC BAND DEKANETRIC BAND -
o7 [sTaRY urlEND T START UT | ENDOT |INT| START UT | ERD UT |INT| START UT | ENDOT JIRT| “rCCTRAL TIPE
g2 DURN 0848,2 0849.8 |3 0848.2 gaue,.2 |3 I11G6G
WEIS 0910, 4 0918.6 |1 IIlB
HEIS 094756 0947.7 |1 IIIB
HEIS 0958. 4 09%2.6 |2 111G
DURN ’ 0954 .6 0953, 3 |3 IIIG4N
HEIS 0954, 7 0959.9 |3 II1IIGG
BURM 1021.4% 1022.0 |2 ITIG
HEIS 10216 1022.6 |3 I1IG
WEIS 1024 &s 1024.8 |3 ITIIG
OURN 1101.0 111%.2 1101.0 1119.2 |3 ITIGsN
WEIS i101.1 110f.2 |2 ITIB
WEIS 1102.2 1102.3 |1 ITI16
WEIS 1103.9 1165.0 |3 IIIGG
4912 2440 SGMR 110442 1104.9 |2 ITIG
HEIS 1108.6 1109.,7 |13 ITIG
HEIS 11i8.6 ii20.9 32 IYIG
HEIS 1134,9 1135.3 {1 IIIG
HEIS 1138.2 1138.5% 1§12 IX1G
SGMR 1138,3 1410.0 (2 I1IS
HEIS 1140.5 1141.8 |1 ITIIG
DURN 1150.8 i154.8 |2 ITIGWN
HEIS 1150.9 1151.1 |1 IIIG
WEIS 11%2.8 1153.2 |1 ITIG
HEIS 1154 1 1154.,3 |t IIIG
HEIS 1206.3 1210.7 |2 I1IG
HEIS 1213.0 1213.2 1 IIIB
HELS 1231.1 1231.2 | IIIB
HEIS 1238, 3 1238.5 |1 I1IB
WEIS 124 6.7 1251.3 |1 IIIG
WEIS 1265, 3 1256.3 |1 I1IG
DURN 1259, 4 1259.4 |3 1259.4 1259,4 (3 ITI
DURN 1429.5 1430.2 |3 1429.9 1430.2 |3 ITIG
HEIS 1655.1 1456, 0 (1 IIIG
DURN 1455,.,5 1458. 4 |3 IIIGG
WEIS 1615.8 1615.9 |1 IIIG
HEIS 1639.4 1639.8 1 IIIG
1230} 2240 HARY 164D i 1640 1 ITIG
WEIS 1655, 0 1665.1 {1 IIIB
HARYV 1656 1 16586 1 Il
HEIS 1709.1 1710.8 11 ITIG
HEIS 1712.6 1712.7 | 1118
SGMR 171440 1715.0 (1 II1G
WEIS 1727.8 1732.1 |1 IIIG
WEIS 1742.1 1742.6 |1 I1I1G
HARV 1800 1 1800 1 ITIB
HARY 1306 2 1806 rd IIiB
HARY 1849 2 I1IG
HARY 1914 1915 2 1914 1381iS 2 IIIG
SGHR 1956, 2 {9%.3 |1 III
HARV 1956 2 1956 3 IIIB
2058] 2400 | CULG 2054 2400 : INsH
CULG 2058 2400 1 i1s
CULG 2131.5 2313.5 IIINsW
2140} 2400 | MANI
CULG 2257.% 2258 IIIGs K
CULG 2306 2306,5 (1 1116
03] 0000]0719( CULG 0coo 2458 IS.H
aoo0] 0944 | MANI
CULG goos 0704 IIINsH
CUuLG 0ig0 o705 IN+H
CULG 1155 0159.5 (1 ILIGG
CULG 0158 0158.5% TIIIG.WN
cuLs pz01 9201.5 111G,
CULG 0231,5 2 ITIIB
CULG 0231 0231.5 |4 0229+5 N232.% (L IIIGG,V
0408|1328 | HEIXS F&33.0 B434.0 1 1118
WEIS 045643 0457.7 |1 1116
CULG 1458, 0700 1 IS
HEIS 05147 0519, 7 |2 111G
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Jun 78 .
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TIMES OF EVENTS
" OBSERVATION STATLON DECIHETRIC BAND METRIC BAND DEKAMETRIC BAND )
575 [START UT[END UT STRT UT | EADUT [INT] START UT | EAGGT |INT| START UT | ENDUT Jiny| STECTRAL TYPE
3 CULG 0516 0538.5 |1 IIIS
HEIS 0521.8 0528.3 |2 I11G
052% 1819 DURN ps52% £ | 1819 3 I,0C
WEIS 0538, 2 0538.,6 |2 IIIG
HEIS 0548 4 1548.5 |1 1118
REES 0628.1 0628.3 1 I1IB
GULG 0628 ITIBsUsH
HEIS 063 8e3 0638.4 {1 I1IB
HEIS 07023 1702.4 |2 IIIB
HWELS 073347 n733.8 |1 ILiG
WEIS 7399 0740.1 |1 IIIB
HEIS D745, 4 p745.% |3 Ii1lB
DURN 0826. 1 0826.3 |3 0826.1 0826, 3 |3 ITIG.V
WEIS 0826.2 0826+3 {2 II1B
HEIS 0910. & 0910.5 |2 II1B
HELIS 0949.4% 0949,% 11 I1IB
DURN 1205.6 1206.2 {3 IIIG
WEIS 120543 1206.% |3 I1I6
HEIS 1307.8 1308.8 |1 ITIG
DURN 1307.8 1311.0 |3 1307.8 131,00 |3 IIIGG
1230] 2245 HARV 1308 1 1116
31 HEIS 1310.2 1311.1 |3 I11G
1343 1833| WEIS
HARV 1736 1 3
HARV 1826 1 1826 i IIIB
HARV 2031 1 2031 i IIIB
24950 2%00{ CULG 2058 24040 2100 2400 IS4H
CULG 2120.5 240890 ITISN
CULG 2152,5 2342.5 |1 TIIN
2152} 2400( HANI
0912 24411 SGMR 2213.7 2214, 6 |1 IIIG
HARY 2213 2215 2 2214 2215 Fd TI11GG
CULG 2214 2214.5 |1 2213 2215 2 ITIGG
04 CULG 1860 02:9 IIINWH
Q000 0712 CULG gooe 0229 IS+H
0000) 0944 | MANI
CULG 0219 0457 ITIS,H
CULG 0229 0n43 1 Is
QLOB} L834| HEIS 0419.5 0531.5 |1 IIIN
CULG 0443 0651 IS+H
CULG 0457 D6k IIINgsH
HEIS 1646,2 D&hB.6 |2 (bbb.2 0o4kB.6 {2 IIIG
0430 £819( DURN 46471 0650.6 |3 06471 0650.6 (3 IIIGGN
CULe 4647 0648 1 IIIG4RS
HEIS (6502 0650.5% |1 ITiG
CULG 0650 D651 1 111G
DURN $031.9 1031.9 |1 1031.9 1031.9 |3 III
WEIS - 1145.,7 1146.0 |1 ITIB
HEIS 1150.8 11651.,1 |1 II18
HEIS 1156.4 11%6.5 {1 IIIB
OURN 1212.1 1z2i6.4 |3 1212.1% 1214%.4 |3 IIIGG
HEIS 1212.2 1217.5% |3 1212.2 1217.5 |3 IT16
0942 2412 SGHR 1213.0 12146 (3 v
HEIS 1250.9 i25:1.3 |1 1118
WEIS 1304458 1305.4 {1 111G
SGMR 1305, 0 130_5.3 1 v
WEIS 1308.8 1308.9 (2 iTIe
HEIS 1340 4 1341.6 3 ITIG
WEIS 1346,3 1346.6 |1 IIIB
HEIS 1348.3 13514 |3 ITIGG
QURN 1348.10 1350.% {1 1348.0 1350.1 |3 IIIGG
SGMR 13494 1351.% {3 ¥
1230| 2245| HARV 1349 13580 3 13449 13540 3 I1iG
HEIS 1412.5 1413.5 |3 IIIG
DURN 1412.7 1413.0 |t L4127 1413.0 |3 TIIGG
SGMR 14132.0 1700.0 i1 I11S
HARY 1413 2 ITIG
WEIS 1417.7 1419,6 (1 IIIG
HEIS 1434, 6 1434.7 |1 1118
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SPECTRAL OBSERVATIONS
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JUNE 1978
TIHES OF EYENTS
O8SERVATION Tl DEGIMETRIC BAKD METRIC BAND DEKAMETRIC BAND SPECTRAL TYPE
%% STARTYTIEND UT STATION START UT EHD UT |IRT| START UT ENDUT JINT} START T ENDUT |INT
04 DURN 1b40.% | 1660.8 |2 | 1440.4 | 1440.8 |3 IIIGG
HARV 1441 2 1TIG
OURN 1446.2 | L446.2 (1 I11
HELS 1515.8 | 1515.9 |2 1118
OURN 15205 1521.0 111G
HEIS 1520.6 | 1520.8 |1 1116
KEIS 1523.6 | 1523.7 |1 9§ 1:]
HEIS 1638.,9 | 1639.3 |2 1118
HARYV 1639 2 1118
WEIS 171447 | 1745.4 (1 IIIG
HELS 1733.4% | 1733.7 |2 111G
SGHR 1733.7 | 1734.0 |2 I1I
HARY 1733 3| 1733 3 Ir1g
2051 2400| CULG 2101 2244 ISH
CULG 2i02 2227 IXIS.H
2146 2400| MANI
CuULG 2227 2349 ITINsH
CULE 2357 2358.5 |1 11766
05| 0000 0950 MANI
0000 0712 CULS nod 0609 ITINGH
CULG 0044 0337 INgH
CULG nozz 0022.5 TIIG.H
CULG 0050.5 | 0056.5 |1 | D050.5 0056.5 |1 IIIN
CULG 0113.5 | oits 1| 01135 | oite 1 IIIG
CULG 0302.5 1| 0382.5 | 0303 2 ITIG.V
cULE 030h.5 1 1118
CULG 0305 1 | 9308 2 Ilis
CULG 0417.5 | 0418.5 |2 111G,V
0407| 0531 WEIS 0417.5 | 0419,7 |3 1116
0430 0858 DURN
CULG 0528 0521.5 |2 IIIG,V
HEIS 0521.2 | 0521.% |2 IIIG
CULG 1546 0547.5 |3 ITIG,V
CULG 01683.5 | 0605 2 IIIGG,V
0605 1834| WEIS 0606.6 | 0606.9 |1 1118
WEIS 0608.8 | 8609.0 |1 1I1IB
HEIS 872442 | 072642 |2 I1IG
HEIS 0941.2 | 0941.3 |2 ITIB
DURN 1000 1402 I
0938| 1402| DURN 1024.7 | 1024, 7 1024.7 | 1024.7 111
HEIS 1130,6 | 1120.9 |3 1118
091%] 2412| SGHR 1131,7 1132.0 |t v
WELS 1405.6 | 1405.8 |t 1118
WEIS 1434.5 | 1431,7 |1 1118
HWEIS 1562,3 | 1542,5 [1 IIIB
1638|1816 DURN
WEIS 1716.0 | £716.3 i1 1118
SGMR 1716.2 | 171644 |2 III
1230|2245 HARV 1716 3 11716 3 1118
20485| 2400| CULG 2119 2400 ITTNGH
CULG 2127 2219 ISsH
CULG 2127 2228 INGH
2137|2400 MANT
CULG 2210 2400 1 15,0C
HARV 2217 1 IH
CULG 2220 2400 IS,H
CULG 2302 2304.5 |1 | 2303.%5 | 2305 1 i
&6 cULG agoo 0223 IIIN.H
0006} 6255 | CULG aoon 0116 1 IS,0C
0000] 0940 | MANT
. CULG 0043 nz207 INsH
CULG 0116 0255 ISeH
CULG 124945 2 1118
0355|0640 | CULG 0355 1640 1 IS,0
CULG 0355 0640 INaH
043011819 OURN 0430 E {0820 1 1006
0407|1149 ] WEIS 1653.0 0911.¢ 2 IN
1205|1835 WEIS 142b. 4 [ 1426.7 2 1118
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8

SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

JUNE 1978
TIMES OF EVENTS
OBSERVATION STATION DEGIMETRIGC BAND METRIC BAND DEKAHETRIC BAND SPECTRAL TYPE
o START UT|END UT START UT END UT [INT| START UT | ENFUT {INT{ START UT | ENDUT [INY
06| 0914] 2413| SGHR 1524.7 | 1w25.0 |4 111
HEIS 164042 | 1680.6 |1 e
HEIS 1655.5 | 1655.7 |2 111G
SGMR 1655.,8 | 1656.1 |1 I1I1
1400) 2245{ HARV 1656 2 | 1658 2 1116
HARY 1816 1 | 1816 2 IIIB
2155| 24 00| MANI
SGMR 2206.7 | 2207.0 |t IL
SGMR 2306.9 | 2307.1 |1 ITI
2055| 2460 CULG 2330.5 | 2331 1 II18
CULS 234145 1 IIIB
07| 0000[ 0916| MANI
pnoo| 0640 CULG 0151.5 | 0640 IS.H
CuLG 0344 0640 IIINH
CULG 0425 0442 INgH
0L30| 0447 | DURN
CULG 0636.5 1 I11B
0757| 1834 | HEIS 0949.7 | 0945.8 |1 I1IB
0525{ 1819| DURN 1630 1819 D1 I
HEIS 1647.3 | 1647.4 |1 II1e
0911} 2414 [ SGHMR 1819.7 |1819.9 |1 v
1230/ 2245 HARV 1820 2 | 1820 2 1116
2056| 2400} CULG 2103 2400 IIINW
€ULG 2140 2400 INsH
2121|2400 | HANI
08} 0000|0947 MANI
0000] 0643 | CULG pooe 0551 ISHH
CULG 0258,5 | 0259 3 1116
D406 0736 | WEIS
0430{1145]| DURN
8910 2414 | SGHR
1155|1322 QURN
0745|1836 | WEIS 1735.7 [ 1735.8 |2 1118
1230 2245 ] HARY 1736 1 [ 1738 1 111s
CuLG 21555 1 I1Ie
2055 2400 | CULG 215% 2222.5 ITIN,W
CuLG 2158 1 1118
09| 0100|0945 | MANI
00p0| 0730 | CULG 0305.5 1 1118
CULG 0357.5 | 0354 ITINsM
CULG 6348 1 IT1B
CULG 0352 1 1118
CULG 403,55 | 040y 1 1116
CuLG 0418 0424.5 f1 IT16G
0406|1307 | WEIS 042243 | 0424.3 Q1 IIIG
CuLE 0455 0456 IIIGeW
CULG 0649.5 IIIBsM
HEIS 0649,6 |0640.7 |1 I1IB
HEIS 0833.3 [ 0833.4 | I11B
HEIS 0842.6 | DB43.5 L I116
WEIS 12421 (1243.4 3 111G
0916|2415 | SGHR 1242.2 {1243.6 [3 II1G
123012245 | HARV 1242 1245 2 | 1262 e 1116
1325|1837 | KEIS
2031| 2400 | CULG
2145} 2400 | MANI
10| 0000{0935 | MANI
8000|0736 | GULG 0145.5 1 1118
0918|2415 | SGMR
0406|1837 | WELS 1112.4 | 1112.6 @2 1116
1230|2245 | HARV
2031|2400 | CcuLe
2200|2400 [ MANI
£1| 0000]0940 | MANT
0080|0620 | CULG 2103.5 III8,H




143

. Jun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TINES OF EVENTS
» DBSERVATION STATION DECIMETRIC BAKD METRIC BAND DEKAHETRIC BAND
i578 {START UT]END UT START UT | ERD UT JIKT| START UT | ENUUT |INT| START UT | ENDUT |iMT| STECTRAL TYPE
11 CULG 9214.5 0217.5 |1 gy
5405|0501 WEIS
CULG 1553.5 IIIBsH
0635 0730 | CULG 0639.,5 IIIBsH

0744(1838)| HEIS
0910| 2416 | SGMR
1400|1847 DURN
2123| 2400 MANI
1234|2245 | HARV 2227 2228 2 IIIG
2301|2400 CULG

12| oooo| 8980 MANI
gtop| 0730] cuLs 0047 2 1118
0605|1308 WEIS
CuLG 0430.5 0435.5
0430|1819 | DURN G431.4 | 0431.5
0910| 174¢| SGHR
1230] 2245 | HARV
1323|1838 WEIS .
DURN 1707.1 | 170701 |2 IIIB
2031 2400 | CULG
2138| 2400 | MANI

FAST DRIFT
ITIG4RS

Y

1830} 2416| SGHR 2335, 5 2336.5 |2 v
13 0000} G944 | MANI
0049} 0730¢ CULG 02345 0242 1 I11S
CULG 0246 0453 ISeH
CULG 0248 6256 IITNsH
CULG 0316 1 II18
CULG 0417.5 0&18 1 I1IG
JuD5] 18391 HEIS 0417.8 0417.9 | G617.8 0417.9 |1 IIIB
0431( 1819] DURN
09101600 SGMR
HEIS t916.8 0923.8 11 IIIG
1230| 2245 HARV
HEIS 144243 14424 (1 ITIG
1900} 2417 SGHR
2031| 2400} CULG 2121 212%.% {1 POSSIBLE P
2143| 2400} MANI
CULG 2211 1 FAST DRIFT
CULG 2331 i FAST DRIFT
14 0000|0942 | MANI
o000 0730 CULG p129 0129.5 (1 FAST DRIFY
CULG G143 O1d4 3 FAST DRIFT
cuLG 0253 D254.5 |1 FAST ORIFY
040%| 0441 | WEIS
04311817 | OURNMN 0440.7 D4uti.7 |1 IIlG
DURN 0540.2 0540.3 |1 I11G
CuLG B8559.5 i IIis
OURN 064541 0645.,9 |2 0645.3 064%5,5 |2 IIlG
CuLG 0645 0645,5 |1 I1IG
OURN 0909.0 0909.6 |3 06989.2 $3909.4 (3 ITIIGG4RS
0550{ 1839 MWEIS 4989.2 0909.4 (1 IIIG
0918 2417 SGHR
DURN 0912.8 0912.8 |2 2 III
DURN (1936.3 0936.3 |3 0938643 0936.3 |3 IT1G
1230 2300 HARV
DURN 1601.5 1602.7 |3 11166
OURN 1615.0 1615.1 {2 i1l
DURN 1628.4 1620.6 |3 1620.2 1620.6 (3 ITIGG
OURN £1639.1 1641.0 (3 16391 1639.3 (3 IIIGG
DURN 1704.8 1786.3 |3 11166
DURN 1716.3 1716.5 (2 ITIG
DURN 1721.4 17248.2 |3 ITIGGHRS
OURN 172%.9 1734.7 |3 ITIGG
DURN 1801.5 1801.9 (3 ITIIG
2032{ 2400| CULG 2132.5 2133.5 |1 FAST DRIFT

2540} 2400 | MANI
15| 0000 0940| MANI
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Jun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TIMES OF EVENTS
OBSERVATION
u ATION NONTIt e DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND SPECTRAL TYPE
ia7 |START UT|EXD 0T T START UT | END UT |INT| START UT | ENDUT |[INT] START UT | ENDUT |IKT
15| 0008] 0732] CULG 0g08 1008.5 |1 FAST DORIFT
CULE 022245 ITIB.H
CUL.G 0301 TIIByH
DL4O% 1054 HWEIS
CULG K 0653 0653.5 ITIG+H
0427 1518] DURN 0731.3 4731.3 |31 I1i8
0910 2u18| SGMR
1440} 1840 HEIS
1215 2250] HARY 1944 1846 1 I1IG
2032 2400 CULG 2102.5 2400 1 I3
2213 2400 MANI
16 000G 0705] CULG Qo000 0356 1 I5,0C
Q000 09&%0] MANI 0316.2 0G16.3 {1 IIt
CULG 0016 0024.5% {1 11166
GBULG 001iso 00i6.5 |1 0oie 00i6.5 |3 guis 001%6.5% |2 ITIG
CULG 0920 1 0020 2 0020 3 1118
CULG 0024 i pd24 g024.% |2 Q024 0g24.5 |1 IIIB
CUuLG 0037 06852 IXINGH
CULG 03%4e 5 0355%.% |1 IXIGG
CuL.G 0351 B351.% (2 I1IE
CULG 1356 0512.5 IN.H
CULG 0514 0916.5% 1 1116
04B% 16%2| HEIS 0515. 3 i515.6 |1 ITIG
WEIS 0523.8 0523.9 |1 1118
CULG 0527.5 1 I11i8
REIS 0527.7 0527.8 |1 IIle
MEIS 0537.7 0537.8 |1 1118
CULG 1538 1 IIIB
HEIS 01615.7 0617.5 (1 T1IG
HEIS 0638.2 0638.4 |2 ITIG
CULG 6638 1638.5 2 I116
WEIS 1642, 3 0644, % {2 II1IG
CULG 0642 0EL4eS (2 I1IG
HEIS 065241 0652.2 |1 II1B
0715t o732 CULG
09106| 2518 SGMR
HEIS 1518,7 1519.5% (2 III6
WEIS 15208 e 1526.6 |2 I1IG
1215 2240 HARV 1526 2 111G
8720) 1819t DURN 1628.2 1628.2 |2 III
2139| 2400 MANI
2032 2400| CULG 2215.5 2337 IIISsH
cuLs 2217.5 t 1118
CUuLG 2253, 2257 i ITIIGG
CuL.G 2323.5 2334.5 |1 ITIB
CULG 233: 2 IIiB
171 0000} 0940 HANI
0000] 0733} CULG 081s% 3526 TIINsH
CULG 001645 0oL1s 3 ITIG.V,U
CULG 0524 0524L.% |2 ITIG.V,U
0425 1815 DURN A73he5 0734.5% |3 IIIG
0910] 2419 SGMR
1154 1217 KEIS
1215 2240| HARV
2i48] 2305: MANI
2033 2400( CULG 2222.5 2223 2 22225 2223 -4 I1IG
2331 2400| MANI
18| 0DOGO0] 0940| MANT
poaonl 0733| CULG 002% 0447 TITNG W
CuLS B15 6 1 1118
CULG 6210.5 1211 1 ITIG
CULG 040745 1408.,% |2 IIIG,U
CULG 0his5 i421.% |1 194
CULG a4s7 0459 1 ITIG
CULG 0517 1 IIis
CULG 065145 1 IIIB
1100) £84%| HEIS 1109.5 110%.7 (1 II1IB
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g dJun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TIMES OF EVENTS
u OBSERVATION oKy o LECINETRIG_BAND METRIC BAND DEKAMETRIC BAKD PECTRAL TYPE
i978 |START UT EXD UT START UT | ENDUT |INT| STARY UT | ENDUT [INT| START UT | EXDUT [INT
18 0n26 18£8 DURN 1635.,5 1636.0 IIIG
HEIS 1727.%6 1727.8 |2 ITI8
1215 2245] HARV 1745 1747 2 IIIG
2033 2400{ CULG 2119 2151 ISeH
214% 2408] MANI E
CULG 214745 2148.5 |2 2148 2149.% (2 IIIGy VU
0910 2419 SGMR 2147.6 214LB8,3 |2 I1IG6
HARV 2147 2148 2 2147 2148 2 I1IG
CULG 2154 I1IBy W
GULG 2155,5 1 IIls
CULG 2223 2224 ITIGHH
CULG 2238.5 2239 2 IIIB
19] @d00) 0733| QULG t060,.,5 opo2 1 IITIG.V
CuLe 0015 0015.5 |t FAST DRIFT
CULG 035.5 0552 IIINyH
CULG 01403.5 1 ITIG
CULG 015645 0157 1 FAST ORIFT
0000 0944 MANT 02578 0258.0 1 III
CULEG 0259 J3nn 3 1116
CULG B331.5 0332 1 ITIB
CULG G402 0402.5% It ITIG
0427 18171 DURN
CULG 0430.5 0431 1 ITIG
0405 1632 WEIS 04450 1065.0 43 CONT
GULG 4535 1 1118
HEIS 1223.7 1225.0 2 ITIG
0910 2619| SGMR 122440 1225.1 |1 ITIG
HEIS 1510.3 1511.7 |3 IIIG
SGHMR 151346 i5t1.6 |2 v
1215 2305 HARV 1510 1511 2 1510 1511 2 UNCL
1646 1841 WELS
20331 2400 CULG 2138 2325.5 INsH
2142| 200 HANI
CULG 2153 2155 TIIGGyH
20| 0000 0943 HANI
poooj 0733| CULG poa7 0600 IS, H
CULG 801245 G013 IIIByUsH
cuLe goi2 0012.% |4 I1I8
cuLs 0134 0607.5 INeW
CULG B510.5 B511.5 (510.5 IIIGsH
0405 1842 HWEIS 054040 1045.0 {3 CONT
0449 1816 | BURN 0656.6 6656.9 (1 III6
OURN 0811.2 1811.4 |2 ITIG
0910 2419 SGHMR
1215} 2245 HARV
2142] 2400 MANI
2034 24007 CULG 2156 2359 ITINWM
CuLG 2159 2210 1 ITIG
21! 0000 0935 HANI
0naon| 474i5| CUuLG 0032 Be3z.5 |1 1032 0o3z.s |1 I1IG
CULG J041.5 ro42 B041.5 o00k2 ITIGyR
CULG 4053 D&3I7.5 INsH
CULG a0s7 0058 1 UNGCLF+SL D
CULG 0111 0116 0110 0116 ITIGG W
CULG D11t 0i11.% |2 IIIG
CULG 2115.5 i I1IB
CULG 01122.5 013z 2 14
CULG 0124.5 1 IIIB
CULG 0126 1 G126 2 IIIG
CULG 0143 2550 IIINgH
CULG 6153.5 B154.% |1 IT1IG.U
CULG 6249.5 1 B24%.5 1 I1IB+RD
CuLG 0322.5 0323 i ITIG
CULG 0350 0350.5 |t 0350 0350.,% [1 I1IG6
0427|1819 BURN 0427 E [ 1819 0|1 I
DURN 04385 0438.8 |1 iIIG
CULG Ohh) 07064 1 IN
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Jun 78 \
SOLAR RADIO EMISSION
SPECTRAL. OBSERVATIONS
JUNE 1978
TINES OF EVENTS
OBSERWTION | DECINETRIC BAND METRIC BAND DEXAHETRIC BAKD PEOTRAL T1rE
s earraeno 011 SN TTSTRT 0T ] EWD UT TWT| START UT | EAGUT |MT| START UT | ERDUT [INT L
21ij 0409 0BLS| WEIS 0529.8 0531.4 |1 I1IG
QURN 0529.,9 053344 |3 IIIG6
CULG 0531 1531.5 |1 15310.5 0231.9 |1 111G
cuLG 0533 0533.5% |1 01533 0533.% |1 I1IG
WEIS 0538.0 05384 |2 ILIG
DURN 0538.1 0538.5 :3 I1IIG
CULG 3538 0538.5 |1 0538 0538.,5 |1 I1IG
BURN 054640 BS5ata7 |1 IIIG
CULG 0547.9 b3 D547.5 1 11IB
DURN 085242 0852.5 |1 0852.2 0852.5 (2 II116G
09183 2420 SGMR
1215 2245 HARV
DURN 13144 1314,9 |3 1116
rass 1a62] WEIS 1657.5 1657.7 13 ITIG
2058 2400 CULG 21103 zu00 1 IS
Bi CULG 2115 2440 INs W
2150 2400] MANI
CULG 2232 2232.5 ILIIBsH
22 Uﬂﬁgl 0657 CULG apao 0657 pooo D6s7 IS.H
0000 D94h] MANI
CuL.6 1005.5 06075 ITINsH
D405 1206 WEIS
0427 1819 DURN 0427 E | 1819 Dt I,0C
BURN £339.5 1339.8 |1 1339.5 1339.8 |3 IllG
1224 1842| HEIS 13408.7 1341.40 |2 1340.7 1341, 4 |2 IIIG
0910 2420 SGHR 1340.8 1341.3 {1 III
1215| 2250} HARV 1341 2 III6
DURN 165448 165448 1654,0 1654.8 |2 ITIGG
HARY 1654 1655 1 1IIG
DURN 16556 1812 3 1655 1812 3 IV s F
HEIS 1657.0 £703.0 |2 ie57.0 1703.0 |2 ITIGE
DURN 1657.5 1658.3 |3 1657.5 1658.3 |3 ITIGG
SGMR 165840 1706.3 |2 ¥y
SGMR 1658.8 1719.0 {3 v
HARV 1658 17084 3 1659 1704 3 IIIGGsVaU
HARY 1658 {711 3 TVN
HEIS 1703.0 1756.0 |2 1703.0 17%6.0 |2 TIVOMyFLUCT
HEIS 1703. 0 1755.0 |2 [TV M
HEIS 17030 170840 OH=-SPIKES
HARY L1704 1724 3 1704 1724 3 HI
HARV 1704 1800 3 1704 1800 3 I,I11,46C
HARYV 1710 1716 3 1710 1716 3 IIXIWRS
SGMHR 1719, 80 2420.100 |2 CONT
HARV 1719 1310 3 13
HARY 1735 1748 3 1739 1748 3 I
HARV 18490 2014 1 1800 2814 1 INSELIN
HARY 1942 1943 2 1942 1943 2 IIIG
HARY 2014 2100 2 2014 2140 2 INGIIIN
HARV 2059 2400 3 2959 2100 3 I1IG
HARV 21010 2202 1 INLIIIN
2100} 2430 | CULG 2105 2400 1 21110 2320.5 |1 I15,8C
cuLe 2110 2400 IIISH R
CULG 2131 2211.5 |t I11S
2151 2400 MANI
HARY 2211 2
CULG 2229 2233 i POSSIBLEII
CULG 2306 2330 1 II1S
CULG 2320 2400 ISeH
23 cuLG 0004 0127 ISH
GH00| 0700} CULG 00go 023% 1 1s
oonoj 0837 MANI
CULG 0005h.5% 0219,5 IIISHH
CULG 051 1 I1iB
cuL.6 o127 0529 1 1s
CULG 0215.% 0216.% |2 IIIG
CULG 6219.5 1700 1 IIIS
GULG 4235 0687.5 (2 IS
GULG 0302 1 ITiB
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. Jun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TIMES OF EVENTS
0BSERVATION DECIHETRIC BAND HETRIC BAND BEKAHETRIC BAKD
1K Feose ) ONOH d6 E SPECTRAL TYPE
578 [START GIEEND (T START UT | EMD UT INT| START UT | EKDUT [mT| START OT | EWDOT [T
23 WEIS b4z22.0 1622,0 |2 IN
0485 1834 HEIS 0422.0 081%5.0 |2 I
0427{ 1816 DURN 0427 E | 18186 0|2 I.DC
CULG 1529,5 t611.5 (2 Is
CULG 0607.5 4700 i IS
CULG Deii1.% {47680 1 I8
WEIS 0800.0 1010.0 |2 ITIN
0911| 2420 SGHMR
DURN . {4927.5 D927.7 |3 IIIG
OURN 0929.4 0929.5 3 0929. 4 0929,5 |3 ITIG
DURN 1547.9 1548.2 2 1547.9 1548.,2 |2 I1IIG
DURN 1553.8 1554.6 |3 1553.8 1554.6 |3 I11IGG
HEIS 1553.8 1554.5% |1 i ITIG
1215 2250 HARVY 1554 1556 2 IIIG
DURN 21646, 3 £647.0 |3 16464+ 3 1647 .0 3 ITIGG
MEIS 164E.4 i646.6 |1 ITIGsU
HARV 1646 1647 1 1646 1647 1 ITI6
HARV 1948 19349 2 ITiG
HARV 2001 2 111G
HARV 202% 1 2023 2025 1 I1IG
2100 2500 CULG 2105 2400 1 Is
CULG 2118 2313 IN+H
CULG 213E.,5 2440 ITIINsH
CULG 2137.5 2138 2 IIXG
CULG 2134,5 2139 1 2138.9 2139 2 ITIG
HARYV 2136 2 2138 24139 2 ITIG
2iusi 2600F MANI
CULG 2313 2440 1 ISeH
24 CULG coon arag geo3 022645 IIINeM
poos; 0768] CULG gaao o700 0gon 0043 i IS+H
0B%0; 0948 MANI
CULG 0043 ge27 1 ISaDC
fuLeG 0iie 0118 2 nc
CULG 0135 1135.,5 013s 0135,.% IIIGH
CULG G147 01i47.5 IIIG+H
CULG 1226.5 a700 IITISyH
CULG 0227 0544 2 I540C
GlLG 0509 0509.5 |1 509 0509.% |t IIIG
CULG 054 0700 1 I5,0C
CULG 3550.5 1 ILIB
D544 1843 WEIS 0550.6 1550.7 |1 IiIs
HEILIS 060345 (603.9 |2 IIIG
CULG 1603.5 2 IXiB
HEIS 0638.6 1638.6 |1 I1IB
WEIS 0648.0 0648.9 |1 I1IG
HELS D701.8 6702.2 |3 ITIG
HEIS 0706.6 0708.8 |3 0706.6 0708.8 |3 XIIG,RS
HEIS B81%.% 0814.7 |2 IIIG
0924 1819 DURN 0924 E| 1819 D1 I,DC
HEIS 1023.3 1023.4 |1 ITIG
HEIS 1033.2 1032.3 |2 ITIB
HEIS 1037.2 1041.8 |2 1037.2 1041.8 (2 ITIGG
DURN 1037.3 10642.0 | % 1037.3 1042.0 |3 I1IGG
HEIS 1217.6 1218.2 |3 IIIG
BURN 1217.8 1218.3 (1 1217.8 1218.3 |3 IIIG
1219 2245| HARV 1218 i 1218 2 IIIG
HEIS 1305.0 1305.3 ;2 I1IG
DURN 1305.1 1305.3 ;2 I11G
WEIS 1439.9 1450.4 2 I1I16
DURN 1440.% 1440,.,5 |2 111G
HEIS 1500.3 1501.9 |3 150048 1501.9 |3 IIIG
DURN 1501.0 is0z2.,1 |1 150, 0 1502.1 |3 IIIG
REXS 1505.5 i1507.7 |2 150%.5 16507.7 |2 IIIG
DURN 1505,.6 15407,9 |3 15145, 6 1507.9 |3 ITIGG
HEIS {613.1 1613.3 |2 I1IG
0911 2426 SGHR 2018.8 2019.,6 |1 111G
2100 2400 CULG 219% 2400 1 IS,0C
CULG 2129 2400 ITIN:H
CULG 2133.5 2134 1 FAST DRIFT
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Jun 78 N
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TINES OF EVENTS
o OBSERVATION STATION DEGIMETRIG BAND HETRIC BAND DEKAMETRIC BAND
875 [START UT[EAD UT START UT | ERDUT INT| START UT | ENDUT [WT| START UT | E#puT [Nt} SPECTRAL TYPE
24| 2136 2L00| MANI
CULG 2144 24400 INWH
251 0000) 07080] CULG oggag 0100 i s
CULG 000245 g116 1 ITIIN
CULG Q02% 8051 ISeH
CULG 1051 Bit4h IS,0C
CULG 1 21060 0114 z IS,.0C
CULG 611G 0530 2 IS+C,0C
CULG 0114 a7040 i IS,.C
CULG 9115 0523.% |2 IIIS
pooonl 0930 MANI 6213.1 021%.7 |1 IIT
0405 07T46: HEIS 0L 7.0 f5hb.0 (2 15,0C
HEIS DLO7s 0 0T20.0 {2 ITES
CULG anz2s6 0505 i 0629 6505 1 SCINTILLAT
0428 1819 ODURN 6428 E 11819 D |1 I,0C
DURN 0437.5 0437.9 |2 1437.5 0437.9 |2 ILYG
CULG pL3T.5 2 0543745 2 iITB
CULG 050% 1 Is
CULG 0523.5 06%0.5 |1 IIIS
CULG 0530 D655 1 1s$,0C
CULG 0609 2 IIIB
DURN p7349.8 074041 {1 07398 0740.1 |2 IIIG
DURN 08 0Li.4% 0801.8 ;1 08015 0801.8 % IIIG
08403 1843] WEIS B845.0 084745 2 I1TIG
0911 2420] SGHR
RURN i008.8 1009.1 |2 1008,8 1009.1 |2 1116
HEIS 1031.8 1032.0 |2 1118
HEIS 1948, 0 109.2 |2 IIiG
HEIS 10540 3 1054.4 |4 T1XIG
DURN 1405. & 1105.9 |1 1105. 4 1105.9 2 ITIG4RS
HEIS 1135.5% 1336.7 (1 111G
1219 2265] HARV
2109 2400 CULG 2118.5 2440 INyWH
CUuLG 2143 2409 IIINs W
CULG 2219 2 iIiB
CULG 2224 2224.5 |2 III8.U
CULG 22hh.5 2333 1 2231 2325 1 I8
2150 2400( MANI 2304.6 2304,8 |1 It
CULG 230645 2307.% |2 I1IG
CcuLG 2323 1 T118
MANI 2349.9 2351.0 |[1 IT1
26! 0004 0965 MANI
pond 07a8| CULG gogn 0648 IIINsM
CULG 6009 0318 IN4H
CULG poz29 0705 1 IN
CuLeg o112 1 ai1i2 0113.5 ;1 ITIIG,Y
CULG B117.5% 1 I1I8
CULG 0117.5 0119 1 nc
CULG 0128.5 0129 3 1TIG
CuLG 0152.5 0153 1 ITI8,U
CULG 0203 0203.% |1 ITIG
CULG 0222.5 0223.5 |1 ) 111G
CULG 0318.5 1335 i Is
1428 0844 DURN 0428 E| 084Lk D1 I+8C
CULG 062% g708 1 Is
0407 1405! WEIXS 0734, 3 0736.5 |3 ITIG
HEIS 0749.8 0750.3 13 I1IG
HWEIS 0824, 0 1828.0 |2 I1I
HEIS 0908.0 1840.0 (3 I
HEIS 1126.58 1127.3 |3 III1G
091d 2420f SGHR 1126. 8 t1127.0 |1 TII
HEIS 1203.7 $1203.9 {3 IIIB
WEIS 1207.3 1207.7 |3 I11G
HEIS 1211.9 $1212.1 (1 IIIG
HEIS 1217.3 1229.% (3 ITH4Bs+HARM
SGMR 121 7.5 1230.5 (2 11
1219 2250 HARV 1218 1220 1 I
SGHR 1269.6 1249,9 It IlI
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. ) Jun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TINES OF EVENTS
BSERAHI | wowtn 46 DECINETRIG BAND HETRIC BAHD DEKANETRIC BAKD e
i81s [START UT]END U7 START UT | ERDUT [IKT| START UT | ENDUT |INT| START UT | ERDUT |iNT| STCCTRAL TYPE
26 SGHMR 1334.0 2420.0D§1 CONT
HARY 1340 i IIIG
HARY 1349 1 1718
1413 41843; HEIS 14340.86 14k1.0 |3 1430.6 1441.0 |3 ITIGG
HARY | 1431 2 ITIG
HARY 14348 1439 13 1434 1439 3 1437 1439 3 ITIGG
SGMR 1436,5 1443,0 3 v
HEIS ih52,.5 1453.5% |3 II, HARM
SGMR 1443,8 1453.8 |3 1v
SGMR 143,17 1449,0 |3 I
HARY 1643 14554 3 14440 1454 K I
HARY 1443 1454 3 1443 1455 32 H
HARY 1458 1520 b3 ICLIIIN
HARY 1524 1540 -4 1526 1540 2 IC,IIIN
WEIS 1533.0 1658.0 {2 IVYP
HEIS 1537.2 1550.0 I I1IGG
SGMR 15374 1583.0 |3 V
HARY 1537 1544 k1 1637 1541 3 ITIGG
HARY 1540 2220 3 1540 2220 3 IC.IIIS
HEIS 154%.0 1708.0 |3 IVOH~SPIKE
SGHMR 1546.5 16455,95 (3 Iv
DURN 1605 1736 2 1605 1736 2 Iv
SGHR 16455 19438, 0 3 II18
HEIS 1732.5 1736.5 |3 1732.5 1736.5 3 ITIiG
HARY 1736 3 1733 1736 3 1733 1736 3 ITIGG, V
HELIS 1758.6 1803.2 13 1758, % 180%,2 |3 I11G
1609 1819 DURN 1759, 3 1802.% |2 1759, 3 1802.9 |2 11166
HARV 1759 1803 3 1758 1803 3 1758 1343 3 ITIGG
HARY 1940 1950 3 1910 1950 3 IIIGG4+RS
2101 2400] CULG 2147 2117 2 1s
CULG 2108 2136 1 IIIS
culL6 2117 2610 2 IS,C
CULG 2£18.5 2 I1Ie
GCULEG 21386 2400 2 IITS
CULG 2140 2i40.9% IIIG
CULG 2204.5 2207.5 12 220%.5% 2209 3 2205 2209,.5 (2 IXIGG,Y
HARV 2205 2207 3 2205 2207 5 ITIGG
Zikd 00| MANI 2206.0~ | 220643 |1 TIX
CULG 2247.5 2217 IIIGG
GULG 2209.5 2210.% 4 2210 2218 2 Ix
cULG 2209 2209,.5 UNCLF
HARV 2209 2213 3 UNCL
HARV 22290 2250 4 2220 2250 2 IZIIIS
CULG 2243 ,5 224L4,.5 2 IIIGsY
HARV 22hl 3 2244 3 ilie
GULG 2327 2334 IIIN
HMANT e340.3 2342.0 2 IT:
CULG 2340 23446,.,5 |1 2333.5 234825 32 2340 2342 2 ITIGG,V
27 CULG geoa 0154 ITISyH
goog o7o0] CULG 8000 ou10 1 154006
CULG ggal.s gooz2 i 0091.5% 111G
CULG 0059 0106.5 |2 0059 0164,5 13 0100.% 3 IIIGG.Y
060 Q940 MANT 0100.7 p102.6 |2 IIIG
GULG o107 g120 2 IX
CULG 011t 011y i 0111.% 0113 2 D111.5 2143 1 IIIGG
CULG 0t33.5 0134 0133 0134 0133.5 IIIG
CULG 1154, 5 1253 1118
CULG 22%3 ovog TIISyH
CULG 0307 0309.5 |2 ITIG,UNCLF
CULG B4%10 grog i IS.DC
D428 1820 DURMN pa28 £ 1820 D1 I.0C
CULG 0430 g7oo I8
409 1843 HEIS 0449,0 0449,.8 |2 I1IG
CuLs 0449 450 1 I1IIG
HWEIS 0540.0 1645,80 |2 054040 1645.0 |2 IN
HEIS 0806.5 1713.0 |2 IIIN
DURN 1038.7 1038.,9 2 111G
0912 2420 SGHMR 1134, 0 144,95 2 v
1215 2245 HARY 1236 1 IIIG
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Jun 78 .\
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1578
TIES OF EVENTS
" OBSERVATION STATION DECIMETRIC BAKD METRIC BAKD DEKAMETRIC BAND
878 [START T]END 0T START UT | ENDUT [INT| START UT | ERDUT |NT| START UT | ENDUT |iNt| SPECTRAL TYPE
27 SGMR 1501.0 2420.00 |1 CONT
HARY isia 1605 i IN
HARY 1605 1650 2 I
HARV 1637 3 1637 3 1118
HARYV 1645 1826 b3 ITTINgH
HARY 1944 2 1944 2 ITIB
HARY 2004 3 41312 3 1116
2104 2400 CULG 21486 2400 IIINGN
CULG 2109 2157 IS
2135 2400 MANI
CuLE 2157 2500 ISsH
CuLG 2159 2200.5 2159 220045 11166
CULG 2238 IIIB
28 CULG g090 0215 IIINgH
BO0C 070D CULG [iK11]:] 9223 IS.H
CULG . 0p42.5 0043 ITIG
EULG 0127.5% 0128 UNCLF
CULG 1215.5 o700 ITIS+H
CULG 0223 o700 1S,0C
0008 Q935 MANI 0245.5 024674 |2 I11G
CuLG 0245 0247 3 0255: % 0248.5 |3 D246 0248.5 |3 ITIGG sV
CuLs D247 0256 SeHeFe
CULG 3247 0250 3 0247 0316 3 0254 g258.% |3 11
MANT 4252.0 a2s8.0 |2 1116
CULG 3252.5 g306 IN
CULG 0253 0253.5% IIIG
0408 0D421| HEIS
0443 L843] HWEIS 0909,3 0909.4 |13 IIlB
HEIS 0g12.8 0912.2 |4 II1IG
HEIS 0936.9 8937.2 |1 IIIe
0428 1620] OURN 1100 12080 i I
1215 2245] HARV 1230 1 In
HWEIS 1305. 0 1305.2 {1 1118
WEIS 1522.5 1522.6 {2 I1IB
HEIS 1827+2 1827.4 12 ITIG
HARY 1827 1 1116
0913 2420| SGHR 1914,9 1917.5 {2 : T11%
HARY 1934 1935 2 193% 1937 3 1935 1937 3 I1IG
HARV 2061 2 LS 2 1116
2103 2400| CULG 2119.5 2211 ITINsNW
CULG 212345 2149 2 II
SGMR 2125.% 2138.2 (1 IX
HARY 2126 2138 2 2130 2138 IT
CULG 214E. 5 2147 IIlcG
CULG 221045 2400 IN4H
CuLG 2241 2230 IIISHH
CULG 2222 2400 IS
2iud 24005 MANI 2350.8 23%1.1 |1 I1X
CULG 2351 1 2349.% 2352 2 2349,5 2351.5 |1 ITIGG
CULE 2352.5 2383 POSSIBLEII
29| ooog o7en| CULG 8000 p220 INsH
CGULG 0012.5 0ol IITGHH
CULG 1042,5 ITIB.H
CULG 8107 0307.5 UNCLF
CULG 032%.5 0343.5 IIINgN
CULG 0329,5 0331 111G
CULG 0334 0334.5 IIIG
CULG 0336 1336.5 ITIG4H
cuLe 0416 IIIBsH
0407 04T HEIS 0426, 2 427,90 |2 IXIe
CULG 01426 Q4u27.% I1I1G
HEIS 0429.1 G434.0 |3 IIIG
0000 0945 MANI 0530.2 B&a34.1 |1 I1IG
CULG 0430 0431 1 0429 D434.5 |2 0430 0431 2 IIIGG,V
CULG 4451.5 0452 RO
CULG 456,95 0457 FAST ORIFY
HEIS B456.6 0458.7 |3 0456.56 0458.7 i3 ITIG
CULG 0457 .5 D4S5B.5 |3 0457.5 453 3 AL57 .5 0459 3 ITIGG.V
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. Jun 78
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
JUNE 1978
TIMES OF EVENTS
u 0BSERVATION STATIO DECIMETRIC BAND HETRIC BAND DEKAMETRIC BAND
i8Ts (START UT]ENO UT START 0T | EAD UT JINT| START UT | ENDUT [INT| START UT | ERDOT [INT| OPECTRAL TYPE
29 HANI 045840 0458.8 |1 IIT
CULG B453.5 1118
CutL.6 0513 0658, 5 IN
CULG D517 0518 I1IG
WEIS 0536.8 E537.0 |t IIIe
CULG 8537 0939.5 ITIGeH
HEIS 0557.8 0558.2 |1 IIIG
0724 1818] DURN grz4e E | 1040 t I,8C
HEIS 0810G.3 1810.% |2 ITIG
HEIS 0834.5 0836.1 |2 IIIG
WEIS 10653 10645.4 |2 ITIG
1053} 1843 HWEIS 1212.5% 1212.7 |2 ITIC
DURN 1413.5 1416.2 |3 1415.1 1416.2 |3 IITG6G
1215|2245 | HARV 1413 1417 2 1415 1417 kS 1415 1517 3 TIIGGsY A
HEIS 114,77 1418.0 |3 IIIGG,.V
DURN 1415.3 1417.0 |3 v
0913 2420 | S6MR 141640 1417.2 |3 v
DURN 1548,9 1549,1 {2 I11G
210%| 2400 CULG 2130.5% ITIBsH
2151| 24 00| MANI
CuLs 2210.5 2 I1IB
CULG 2210.5 2212.5 IIIG
CULG 2213,5 2214 2 IIIG
30{ 0000 0940 | MANI
0OGO0f G700 ] CULG 4211 I1IBs+H
CULG 02275 o228 2 ITIG
CULG 0334 0457 ITINs K
0408|1549 WEIS 64549 0646.,0 |1 1118
CULG 0646 D 64T IIIG+H
HEIS B7h1e2 B741.4% |1 111G
0430 1821 | OURN D741.% 6741.7 {3 I1lc
DURN BB20.2 082046 i pp20. 2 0820.6 |3 ITIG
WEIS 09541,7 0941.8 |t IIIB
HEIS 1006.3 1006.7 |3 ITIIG
QURN 100G 1006.7 |3 IIIG
HWEIS 1051.3 1053.1 |3 1051.8 1053.1 {3 ITIG.U
DURN 1062,1 10%2. 8 |3 1052.1 1052.8 |3 IIIGG+ R34V
0913|2420 SGMR 1053. 4 1053.6 |2 III
1607|1843 | HWEIS
DURN 1707.5 1710.7 |2 ITIGG
1215} 2245 | HARVY 1710 L1716 2 ITIGG
DURN 1715.58 1716.4 |2 1715.8 1716+4 3 ITIG
SGHMR 194446 1945.7 13 v
HARV 194G 1945 3 | 19u4 1945 3 ITIG,V
2181 2400 | CULG 2144,.5 2145 II1G
2155 2400 MANI
CULG - 2155 2200 IIIGs W
CULG 2215.% IIISH
CULG 2232 2233 IIIGsH
CULG 2244.5 1118
CULG 2352 2354 IIIG
The symbols used in conmection with the spectral type in describing the important bursts are as follows:
B = Single burst RS = Reverse slope burst
G = Small group (< 10} of bursts 0P = Drifting pairs
GG = Large group {> 10} of bursts BC = Drifting Chains
C = Underlying continuum {particularly with type I} H = Herringbone
S = Storm in the sense of intermittent but W = Weak
apparently connected activity P = Pylsations
N = Intermittent activity in this period CONT = Continuum
) = U-shaped burst of Type IIi UNCLF = Unclassified activity
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SELECTED SOLAR EVENTS
JUNE 1978
Culgoora
HELIOGRAPH EVENT
ut
Date Positions
1;7,3 Start End Freq. Polar- Inten~ | Spectral REMARKS
{ut) {utr) {MHz) |Central jPositioniization | sity Type
JUNE Dist. Angle {1-3)
(R) {Deg.)
28 0245 0249 |43.25) .7
80) .3) | 290 - 3 II1GG,V
160) .1}
0249 0306 43,25) 7
80) .3) 290 - 3 II
160) 1)
0400 0500 80) .9 180 L 2 1
160)
2349 2352 43.25) .6)
80) .4) 40 - 3 I1IGG *
160) .2)
28729 2300 0500 160 .2 40 L 2 I
29 0457 0501 | 43.25) .9 330)
80) A1 310 - 3 1IIGG,V | *
160) 4| 310) :

Days without Heliograph observations: Nil

* Other type III's cobserved from same position during the day.
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GEOMAGNETIC ACTIVITY INDICES
JUNE 1978
Three-Mourly indices ThreeHowrly Indices aa * .
bay Kp Km Ap S cp
1 2 3 4 5 6 7 8 Sum 12 3 4 5§ 68 7 8 N S- M
1 |{le7Alt 3-2 2- 1- 2 2= & £16=|| 1¢ 3= 2+ 2 1= 2= 1+ 4= 9| t9 11 13 17 0.5
2 j01 |2 2+ 4~ 7 7+ 7T I+ S 4W2=- 2 24 4= B+ 6= 6= 6+ Lt g2 [f102 76 59 128 1.8
3 65 5 4= & 2+ 3~ 5~ 2% | 3i=|| 6= 5 4~ It 2 2+ L 2 31 [ &3 45 63 25 1.3
4 3 2 2- 3= 4+ 3 4 6+ |27 3 3= 2= 2¢ 4= 3= 4= S~|| 26l 40 31 18 53 1.2
5 |[03 |6+ 6+ 4+ 3+ 2+ 3= 4 3¢ | 33=l 5 5+ 4+ 3+ 3= 2+ 3+ 3 38 45 38 60 24 1ate
6 jlasa| 2+ 2= 1+ 3T+ 2- 1 2= 3- 16~|l 2+ 2= 2- 3- 2- 2= 2 3- 8 21 13 19 & Dels
7 2¢ 3~ 3= 2 2 2+ 3 3+ |20#ff 2+ 3-3 2 1+42 3 3 11 25 21 21 25 0.6
4 [lQ%A} 3+ & 2 1 2 2 1+ 0+ | 1B 4= 4 2+ L= 2= 2% 1+ 1= 10 | 19 15 20 14 0.5
9 |lat |1~ 2= 1+ D+ 1 1= 1+ 1 8 1= 2 1+ 1= 1 1 1 41+ 4 9 4 7 TICK]l 0.1
10 2= 1 4+ 4= 3 4 3 6 26 2w 1+ 4 b= 3 3+ 3 5=/ 26| 38 31 24 45 1.2
10 2= 1 4= 4= 3 4 3 6 26 2= t¢ 4 4= 3 3+ 3 5-|i 20 38 3t 24 45 1.2
11 4+ & 5= 3+ 2 2+ i+ 1 22~ b= & L4 4= 2¢ 1+ 1 tef 27 ([ 34 31 51 14 8.9
¢
12 [[usA} 4= 2~ 1- 3- 3 03 3¢ 1+ 16+ 1= 2 1 3~ 3 3= 3= 14| 18 18 16 12 22 0.5
135 |Q5A| ¥ 2~ & 3~ 3= 2 1 1+ 14= 1+ 1+ 1 24 2 21 1+ 7 17 12 15 14 0.3
1k a2 [0+ & 1~ 1= 1 t+ 2= 2= 64 1= 1 1- 1= 1 2= 2 1« & 1B 8 6 12 |CC|| 0.1
1% Qs (2 2 2+ 2 2 2= 1 1= |[14=) 2= 2 3= 3~ 2 2=1 1- 6| 11 15 17 10 |CC|{ 0.3
16 flas 11 2= g~ 2- 2 2= 2+ 2+ [ 13+) 4- 1+ 1 2~ 2 1+ 2 2 6 || 11 10 8 14|CCl 8.3
17 [|Q0Aj 2+ 3- 2+ 3 2 2 2+ 2 15= 24+ 3= 2% 3= 2 2= 2+ 2= g 17 13 1% 12 0.5
13 3« 2 3= 2¢ 34 3- 3= 2+ | 2i-|] 2+ 2= 2+ 3= 3- 3= 2¢ 2 11 21 16 16 22 047
19 3~ 3= 3 3~ 3 3 4=~ 4+ 125 3= 2¢ 3 3 2+ 3 3 a=|| 17 31 2t 26 33 0+9
20 3 3= 2+ 3= 2 2~ 2+ 3 24~ 3 3~ 2+ 2+ 2- 2- 2 3- it 24 16 24 17 Q6
21 |04 {3+ B+ 4= 3+ S« & 5 3¢ | 3hef 3% 4+ 4= 3 3¢ 4 4~ 3¢|] I3[ 56 34 41 48 143
2z 3+ 3+ 3+ 3~ 3+ 3 3+ 2¢ |24 3+ 3 3-3 3 2+ 3 2+ 15| 29 23 2s 27 0.8
23 3+ 3= 3- 3+ 3= 3+ 4% 4= | 26 3 2+ 3~ 3+ 2+ 3~ 4= 4~|| 18] 31 21 22 31 10
24 Se 4 4= 3~ 3¢ 3~ 3= 3= [26¢| 4 4= I+ 3= 3+ 2+ 2+ 3= 19 § 35 25 33 28 1.0
25 e Fr 4= Y 3= 4+ 5 & 29 2 2+ 3+ 3+ 2¢ 3+ 4= u=( 24 &Y 23 27 4g 1.2
26 D2 |4 S+ 6= 4+ =5 § § 33 3+ 5= 6§ 4= 3¢ 4= & 4#|] 46 | 60 48 51 58 1.5
27 4= 4 3 2 3 24 3+ 2+ | 2h-|l 4= W=-3 2 3~ 2~ 3 2 15 || 27 21 26 23 0.9
28 2+ 3~ 24 3= 3+ 3+ 2%+ 2+ 21+ 2 3-2 3- 34 3~ 2~ 2 12 21 15 16 21 0.7
29 - 2= 2 3- 3~ L= 3+ B= | 24t 1 2= 2+ 3 3-3 3 7-|| 32| 5% 28 15 68 1.3
30 (D5 |6 &4~ 5~ 4= b 3+ 4t 1+ 131 = 4= 4e¢ T4 3+ 3= u= 1¢f| 31} 55 32 55 32 1.3
Medn 21 3243 261 28.3 0484
Three-Hourly Indices Three-Hourly indices
Doy Kn Ks
| 2 3 4 5 6 7 8 | 2 3 & 5 6 7 8B
1 1+ 3+ 2+ 2+ 1 2+ 2 4+ 1« 24 2+ 2= 0+ 1 t= 3
2 2¢ 3« 4 7~ 6+ 6 6+ 5= 2= 2 b- 6 5 6= B -
3 6= 54 b 4w 3- 3- 64 2 b~ G- 3+ 3 2 2= 4% 2=
4 3 2% 2= 2+ 4 3 3+ 5 3+ 3= 1+ 24 Y= 24 4 Lt
5 5¢ 6= 4~ 3+ 3- 3 3+ 3 § 5 S 4= 2 2-2 3
3 2+ 2~ 2= 3 2 2= 2 g+ 2 2= 2= 2+ 1+ 1+ 24 3=
7 2 3= 3- 2 2 2¢3 3 2+ 3= 3 2+ 1- 2= 3 2+
] 3+ 4 2 1 2% 2+ 1+ 1- 4 4= 3= 1= 1+ 3~ 1 0O+
9 1 2 2-1 1+ 1+ 2= 2~ O+ 2¢ L+ 04 0+ 0+ 0 1~
1] 2 1+ 4e b I 4-3 % 14 1= 3 3¢ 3= 3+ 3= b+
1% b= 4 L+ 4= 3= 2 1+ 1+ b= & Gt L= 2= 1= 0+ &
12 1 2 1+ 3 3 3 3 2 1- 2 1~ 2+ 3- 2 3= 1-
13 i+ 1+ 1+ 3- 2+ 24 14 2= 1+ 1+ 1~ 2= 2= 1% ¢ 1~
i4 1 1 4 1+ 1+ 1+ 2 2 B+ 1 1=~ 0% 1~ 2- 2 i~
15 2 2= 3= 3= 2+ 2= 1+ 1 1+ 2+ 3= 2¢ 1+ 1+ 1+ 0+
16 1¢ 2= 1 2 2+ 2~ 2+ 3~ 0+ 1+ 1- 14 1+ 1= 2= 2=
17 3= 3= 3= 3- 2+ 2+ 3= 2+ 2 2% 2+ 2 141 2 1+
18 2¢ 2 3~ 3~ 3 3 3~ 2¢ 2 2= 2+ 3- 2+ 2= 2w 1%
19 3 2+3 3 3~ 3 3+ 4~ 2¢ 2+ 3= 3 2 3 3w 4
20 3- 3= 3~ 3~ 2 2 3~ 3= I+ 3= 2 2= i+ i+ 1+ 3-
21 3 5= 4= 3 4 4 4 3+ G 4 4= 3 3= 4 A= 4=
22 3 3 3~ 3+ 3¢ 3- 3 2+ = 3% 3= 3w 3= 2 3= 3~
23 3 24 3 4~ 3= 3= 4= 3+ 3 2 2 3+ 2- 3~ 4= &
24 & 4 3+ 3~ 3 3= 3- 3~ 4 3+ 3 3~ 4= 2= 2+ 3=
25 2+ 2% b= 4= 3 4 b 4= 2 3= 3- 3~ 2« 3 3+ 3+
26 4 5= 8 4=~ Le & b= & 3= 5= 5 4= 3 3+ 4 4+
27 G= & I+ 2+ 3= 2+ 3 2+ = 3+ 3 2= 2+ 1+ 3+ 1+
28 2+ 3 2+ 3 3 3 2+ 2+ 2 2+ 2« 3= 2 2+ 1 i+
29 1% 2= 3= 3+ 3 3+ 3+ T~ 1= 1+ 2 3= 2 2+ 3- 6+
30 5= Y= G= h= L L 5= L= 4+ 34 3 2 3¢ 1#

Quiet days (§) and disturbed days {D}, geomagnetic planetary threc-hosr-range indices (Kp) (integers alone are equivalent to those normally

civen with a small zarc), magnetic character figures (Tp). and average amplitude (Ap) (unit 2y) prepars
2t the University of GBttingen. F.R. of Germany for the International Service of Geomagnetic Indices.

and five most disturbed days [D1-D3} are ordered frommost quiet or disturbed, respectively.

n=

“Ap 56 but one Kp z3o or two Kp values 23-"},

Georagnetic three-hourly indices (Kn), {Ks} and (Kn} as in JAGA-Bulletin No. 32 and $ndices (a2}, "antipodal, as in IAGA-Builetin Ko, 33 pre~
pared by P. H. Mayaud of the Institut de Physique du Globe, Paris, France.
intervals {K) are given for 24-hour 2nd 48-hour intervals centered on 12'U7.

fn * means “not reaily disturbed” (Ap<20).

d by Geophysikalisches Institut
Ten most quiet days [Q1-80(10)7

A or K means "not really guiet" (A = “Ap»5",

Really quiet (C) and quiel but s1ightly disturbed three-houriy
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Jun 78
PRINCIPAL MAGNETIC STORMS
JUNE 1978
OBS, [GEOMAG-| COMMENCEMENT 5C - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END
2 letter L{:ﬁ';“c hr rnin
tach Tupe [pay  wm|TYee| DY RHGyY  Z(y) DAY { 3 HOUR PERIOD} K D{') H{y) Z(y) |DAY HOUR
coL |B4.BN 1 2143 | 5C* +17 -56 +H14 02(L.7} K 2458 1730 3490 a3 1z
SIT |(60.1N t 2143 | SC* + Toh¥ =13.7%F = §5.,9% g2{4) 8 - - 460 03 11
NEW [55.1H 1 2i43 | SC* 2 31 - 02047} - - o -
HIT |S4%.2H 1 2143 | SC* - 1 ¥ 53 % D2 (546) 7 38 528 138 S
FRO |49.6N 1 2143 | 5C* -1 +37 -8 208+5.748) 31,2} 5t1) | b 43 258 122 86 @3
SJG [29.9N | t 2142 | SC .- 5+ 3 - - T
GUL [24.5N 1 2143 | SC - a2 20 -2 - - 14 247 59 05 D3
JAT [17.3N 1 2143 | 5C = .6 19 -5 e - 13 237 B0 0 B3
SHL |[1&.8BN i 21431 SC - .2 i9 3 - - i 228 43 a4 03
BJl [£3.5N 1 2143 | 5C - a2 22 -5 - - 11 267 63 85 03
AIG (D9SN 1 2543 1 SC - a3 v -3 0244} 7 i 252 70 i 03
HYB |07.6N 1 2142 ; SC « 2 *L7 -2 - - - - -
GUA |Q&s ON 1 2143 i SC* - - - - - - -
ANN |0%1.4N 1 2143 : 5C - b 17 9 - - it 284 103 04 03
HJA |00.6S 1 2143 ; SC+ - 32 1 D2¢B47} 7 16 510 L a4 b
TRD |81.2S 1 2143 { SC 2 14 20 - - 3 336 174 04 03
HER [33.75 1 2143 | SC + 2 +14 +12 0214y 03{1} & 18 i61 135 44 B3
KGL (56.5S 1 2143 | 5C* - - - 027y 9 - - - 03 18
HEW |55.1N 2 0913 | 5C 9 110 13 03 (1) 7 78 385 458 04 11
JRK [41i.0W 2 6724 SC «9 12 4 G2tL) 7 25 31y 77 65 21
SJG |29.9N z 0913 | 5C + 1 +45 +14 0216} 6 Y 122 &7 o4 03
HYB |07.6N 2 0913 | s¢ + 3.9 + 8 -5 02(4y6)} 7 9 256 30 o4 03
GUA 0L, ON 2 0914 | SC - 66 -17 0Zi8%) ks 19 170 20 o4 0%
PHMG (18,75 2 B915 | SC +60 *4Q n2iy) 7 4 200 110 03 12
GHA (43,35 2 0944 | SE + B +41 +26 g2(7) 0341} [} 26 150 is0 13 12
TOO (L6.7S 2 0915 | SC - haeb 449 +11 02{448) 6 27 150 B0 03 1tz
COL {B6h.6N L 23=-- .. e s . D5 (2,3) 6 1538 BRD TED g5 13
SIT |60+1N 4 1212 | SC* - T47% 28,9 4+ 2,2 a%{2) T it 730 370 05 11
NEW |55.1N 4 1211 | Sg¥ s i8 5 as(2) 7 72 18z 232 i6 04
RIT |5&4.2N L 1211 | SG* - 2 % +58 ¥ D4LEBY O5101,2} 6 25 180 65 s 24
GUL |24.5N 4 1211 | SC - b 32 - bl - 8 162 31 06 02
JAI |£7.3N 4 tegii} SG = 1.4 26 -6 - - T 87 25 06 02
SHL (14BN 4 1211} §C - 2 26 4 -— - T 83 47 g6 02
UJdJ [13.6NM 4 1211} SC - W7 32 -7 - - & g1 36 06 02
AEG |09.5N 4 1211 SC - 9 23 - 8 512) S 13 74 43 0e (2
HYE |D7.6N 4 1212 SC - .Bb +26 -2 g5 (2} S 3 7T 31 ge 02
GUA | 04.0NM 4 1212 | SC - - - - - - -
ANN | 0f.4N L 1211 | SC - 1.4 30 16 - - S 81 64 e g2
HUA | 00.6S 4 1211 | sScC* 3 Gty 4 0&(5) L] 7 253 24 g5 24
TRD |01.2S 4 121t | SC - 3 26 31 - - i 113 51 06 g2
PHG | 18.75 L 421t | SC + .2 20 17 iR §:} 5 4 1900 30 s 13
HER $33.75 4 1212 | SC -1 +11 + 5 06{8) 05{(t,.2) 5 13 59 100 g5 12
KGL | 56.5S 4 1211 sSC* - - - 05{1) & - - - 05 11
COL (64.6BN |10 AB42Z | SC* -~ 8 +150 -22 11t4%) 6 69 920 340 11 12
S5IT :160.4N | &0 0830 SC = S.1l +7he7 + 8.9 11{(3) 5 30 160 3280 11 12
NEW i55,1N {10- D827 | SC 5 84 - 1003.8) 11(244) 5 .28 ibl 7 1t 15
FRD :49.6N |10 0827 | SC + 1 +71 -11 10108) ] 18 1za 60 i2 4o
IRK :4&41.0N {10 0827 | SC “ 1.0 54 ig 10{34L448) 11(3) 5 20 176 36 11 15
SJG (29.9M8 | 10 0913| SC + 1 +36 +11 10¢8} 2] 8 85 27 11 11
GUL :24,5N |10 D827 | SC = 144 48 -3 - - 12 113 58 11 11
JRI §{417.3N |10 0827 SC “ 1.8 L6 -i1 - - 16 123 37 11 11
SHL t14,.6N |40 Q827 | SC - .8 41 8 bl - 8 121 33 i1 11
UJdd t13.5N |10 G827 | SC - 1.3 58 -15% - - & 134 29 11 11
ABG ; 09.5N | L0 0827 SC - 1.5 133 -13 10€(3:448) 5 7 118 L0 11 11
HYB | 07.68 | 10 0828 SC = 1s1 447 - 3 10(3444.8) 5 4 126 27 11 16
GUA {0%4,0N |10 Dpaze| SC - 39 - q $11¢3} 11 10 i30 20 i1 12
ANN [ 021.4N | 40D 0827 | SC - 2.8 -Y:] 30 - - B 138 T7 i1 11
HUA | 00,68 | 48 DB27| SC 2 55 11 i0(8) 5 7 242 48 11 12
TRD [ 01.25 | 10 0827 | SC - .2 58 b - - 4 157 117 11 i1
PMG 13,75 | 10 D8&27| SC = 7 +#39 +33 100344482 5 3 130 64 11 12
HER ; 33,75 |10 D830| SC + 4 %29 24 1013,8) 5 22 aqy 77 11 16
TOO [ 46,73 | 10 0830 SC - 2.7 +34 +11 A00%48) 15024344} 4 8 120 30 11 15
KGL | 56,55 | 10 24118 SC - - - 10¢(8) 11{3,4) [ - - - 11 11
MEW [ S6.1IN | 20 1B=-=| 4 . . ' 2121 & 3% 19% 194 29 04
KGL 1 56+55 | 20 2i==| 4. s ' . ZLUL+2464748) 22(1,7) 4 - - - 23 03
FRD : 49.6N [ 21 03=~| a4 .o e s 21021 2LM1,2) 5 2hL 133 61 24 Q06
HUA [ 00.65 | 22 0028 s - - -— 2L{B.T) 5 7 218 25 22 0%
WIT 54,20 | 2% (0825 SC+ + 5 % -i5 % 2517) 6 24 200 85 26 23
FRD { 49.6N | 2% G825| SC* -5 +23 -3 26(3) & 23 159 117 28 06
IRK [ &#1.0N [ 25 0600 e 'S ' ') 25{324) 26{2,3) 5 29 142 57 27 21
GUL | 24.5N [ 2% 0700 .. e e ') - - 11 106 59 27 01
JAI | 17.3N | 25 0700 .s ' e . - - 10 114 53 27 01
SHL | 1h.6N [ 25 07000 «» . e e - - 10 127 36 27 01
Udd | 13.58 | 25 0760} e e ™ - - 9 135 1) 2y 01
ABG | 09.58 | 26 10744 e e s s 26{1+2+3) 5 7 146 Ir 27 01
HYB | 67.6N | 25 0825{ SC “ +5 +149 - 2 2612+31 s 8 i61 52 26 23
GLA | 04.0N | 25 2301] .. e e ' 26i2) 9 10 170 50 27 08
HUA | 00.65 | 2% o0824f 5C - 18 6 26{545) 5 5 223 46 26 23
TRD | 01.25 | 25 0760 e . . . - - s 245 125 27 01
PHG | 18.75 | 25 21--| & . s s 261(2) 1] s 138 60 27 ot
HER ] 33.75 | 25 2200) s .. . ) 26{2,.7) 5 29 108 Ty 27 B9
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Jun. 78
- PRINCIPAL MAGNETIC STORMS
JUNE 1978

0BS. [GEOMAG-| COMMENCEMENT |~ ~SC - AMPLITUBES MAXIMUM 3 HOUR - INDEX K RANGES UT END
2 letter L’;ﬁ_‘:‘_lc hr min .
er [Meupe [oay T {TYRE| ALY HGy)  Z(y) DAY (3 HOUR PERIOD} k | DU') H(y) Z(y) |DAY HOUR

TooL Tes.ed T26 0u--1 .. . . e 26(6,7} B “T76 [ 245 1410 20 26 28
SIT |60.1N |26 00-=) .. . ‘e . 261(3) 7 S0 640 420 27 o7
KGL [56.55 |26 0437 | SC*¥ - - - 26 (24748} 5 - - - 26 23
COL {6U4.BN |29 20==| 4a . .. .. 291(8) 300344} 5 132 920 490 30 20
SIT |60.4N (29 0951 | SC = 1.2 432.2 + 1,5 305} 7 58 6490 500 30 19
NEW [55.1N [ 29 (0951 | SC 1 35 e 2918} 7 35 244 226 gt @85
WIT [54.2N |29 0951 SC +1 + B 29(8) 7 50 260 125 30 20
FRO |49.6N } 29 0951 | SC -t +26 - 6 29¢8) 7 i8 304 134 0t Ob
IRK |hi.0M |29 2200 | SC* 1] 26 8 291{8) 5 2L 160 a0 I 21
SJG |29.9N |29 0951 | SC - +i6 + 4 298} 7 i 192 4 30 13
GUL |24.%N |29 09%1}f SC - 1.1 23 - 2 - - i0 133 40 30 19
JAT [17.3N (29 0951} SC - 1.0 20 -4 - - 9 125 %1 36 19
SHL [14.6N [ 29 8951 § SC - ab s 5 - - 6 143 33 30 19
0JJ [13.54 |29 0351 ] 36 = .7 25 -5 - - 7 141 46 30 19
ABG | 09.5N (29 0951 ] sC - .7 18 -7 29(8) & 7129 53 30 19
HYB [ 07.6N |29 0951 | SC - 6 +21 “ 1 29(8) & & 13¢ 26 30 20
GUA j04,0N [ 29 0951 SC - 18 -3 298} 7 10 138 40 30 15
HUA 100.65 |29 09%0 | SC 1 23 5 2918) 7 7 312 32 30 2t
TRD |01.25 |29 0951 | 5C - 3 26 30 - - 3 192 125 30 19
PMG |18,7S (29 @951 SC +18 4 2908} [ s 130 58 30 t5
HER [33.75 | 29 0951 | SC + 1 + 6 + 4 2908} 6 26 107 115 30 15
TOO (46,75 129 2i-=| o» . .. .e 29(8} s 22 100 S0 30 is
KGL [56.55 |29 0951 [ sc* - -- -- 29t8) 8 -— - - 31 16

Reports were received from the following observateries:
Alibag  Annamalainagar College Fredericksburg Gnangara Guam Gulmarg Hermanus Huancayo

Hyderabad Irkutsk ~Jaipur Kerguelen Mewport Port Moresby San Juan Shitlong Sitka Joolangi  Trivandrum
Ujjain Wittseveen

Please note: The Boulder Geowagnetic Observatory converted to digital format in March 1978.

: Since that ti i
reduced from the anolog recordings are no longer available, e.q., Principal magn time, data which were

etic storms and K indices.
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JUNE 1978

PRELIMINARY REPORT ON RAPID MAGNETIC VARIATIONS (by Dr. A. Romand).

The meaning of the station symbols is given in the IAGA- News No. 16.
Times of ssc are mean values.

Sudden commencements followed by a magnetic storm or a period of storminess {ssc).

01

02

04

10

10

25

29

Solar-flare effects (sfe).

2143

0913

1211

0828

2116

0825

0951

: ESK
: WNG
: NGK

MMB
WNG

S0D
NGK
: MMB

SOD
: ESK
: NGK

¢ VAL
: WNG

S0D
ESK
: MMB

: VIC
SoD
¢ WIT

DoU
WIT
MMB

TOL
WIT

ESK
VAL

(si:

Vice
WNG
HAD

KAK
MMB

01T
WIT
CZT

07T
WNG

VIC
VAL
KNY

KAK
VAL

WNG
HAD
A:

FUR
WIT
CzT

SZT
KNY

FRD
KAK

(bs:

COI
VAL

HAD AQU

Effects confirmed

01 1545 - 1610
11 0204 - 0225
23 1316 - 1327
28 0245 - 0302
28 1157 - 1206

FUR OTT EBR COI FRD HUA LMN PAF
HAD AQU TOL KAK CZT DRY
{bs: B: KSA)

KSA KNY HUA
EBR (si: A: FUR)

WIT DOU VIC FUR OTT EBR COI TOL HUA LMN PAF
AQU KAK SZT CZT
KNY)

OTT EBR COI FRD KSA SZT HUA LMN
VAL DOU AQU TOL KAK KNY PAF DRV

PAF
CZT (si: A: WIT FUR; B: TOL)

HUA

DRY

A: LMN; si: A: FUR)
TOL FRD HUA LMN

FUR MMB KAK PAF
EBR KNY CZT DRV

by ionospheric or solar observations are underiined.

HUA
MMB
HUA

MMB KAK KNY

HUA

Yery unusual events.

29

2101

si FUR (+70 -15 -8) COI (++) HUA (+++) PAF (-582 -409 +195)
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Jun 78 1o ANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH
JUNE 1978
o'uT zls 6 9 12 15 18 21 24 oUT3 6 9 12 I5 18 2! 24
30 M 'Y T T O T T M T T BT T Y N T Y 30
MHZ: i'AFrzls 9'AFr=5 MHz
20— 6 ; - ¢ : 20
¢ —_— ¢ ¢ —i ¢ ——
t | - I N SEmes— -
10 ! ¢ — I o 10
 — ¢ — I—— ¢
0= 0
2.Ag, =5l 10. A, = 28
20 +— ¢ = - ¢ - 20
< —— ¢ ¢ ————t ¢
R S — Y S T
o | ¢ —— | ¢ — 10
A ¢ —— | ¢ |
0 0
3Ap, =34 ILAg, =16
204 | ¢ | | ¢ — — k20
¢ — i ¢ ]
[oR — 1 ¢ | ! ¢ ! ~10
|  —
0 0
4.Ap, =20 12.Ap, =9
204 | G : - ¢ | 20
¢ ey G ¢ —_— — ¢
10 — ¢ — — c —L o
I 6 ¢ |
0 0
5.Ap, =37 3.4, =8
204 | c i - ¢ | 20
¢ —— 1 ¢ ¢ —_— ¢
4 — ¢ S
o1 ¢ — o | ¢ —to
E— ¢ 1 Pym— ¢ |
0 0
6.A, =18 14.Ap, =5
20 | 6 : - c | 20
! ¢
10- ¢ . = ——10
| ¢ : ¢ N
E——— ¢ | eme—— ¢ |
0 0
?'AFr = |4 ES.AF,. =8
20— ¢ | - ¢ | 20
¢ —_— ¢ c
. R — —1
10 | ¢ - | ¢ —— 10
a ¢ ¢ —f ¢ :
0
° B.A;, =12 16.Ap, = 7
204 | ¢ | - C : 20
¢ ——————i ¢ — ¢
10- — —— 10
: ]
=1 ¢© H pye— ¢ ® 1
0 ¥ I L] I L] 1 T ¥ ' ¥ ‘ L] ’ ] L) I T I 1 l 1] I ¥ l ki I ¥ I 1 o
0O 3 6 9 12 15 18 2 24 0O 3 6 9 12 15 18 21 24
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TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH Y" 78

JUNE 1978
o"UT 3 ] 9 12 15 18 21 24 o*uT 3 6 9 12 15 18 21 24
30 o boe by o b 41 1 PN W T RSN N N N NN R AN R 20
MHZ 17. AFY =| I 24. AFT = 2' MHZ
20— ¢ [ al ¢ t 20
¢ t—— G | ———— ¢
105 | ¢ — — ¢ p—1 10
em— | [ ¢ |
0O
18, A, =12 25. A, =22 ©
20+ ¢ i H 6 } 20
¢ p———— G ¢ F——
10 . | ¢ F__— - — 10
. — ¢ } ] ¢ |
C . 0]
19.A,, =20 26.Ap, =39
204 c b . ¢ —_ -20
¢ ¢ | — = ¢
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Field strengths from five frequencies, 5.0, 8.1, 10.9, 16.4 and 20.0 MHz, observed on
a Liichow - Norfolk circuit are represented above. Heavy solid lines represent field
strengths =-12 dB above 1 uv/m (transmitter power reduced to 1 kW). Observed field

gtrengths between -12 dB above 1 uv/m and -40 dB above 1 uv/m are represented by the
ine 1ine.
Adapted from Observations by Deutsche Bundespost
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RADIO PROPAGATION QUALITY INDICES

JUNE 1978

Quality indices calculated for reception at Lichow

DAY TOKYO NORFOLK MOSCOW CANBERRA | BRACKNELL
1 7.3 5.1 12.8 5.4 15.0
2 2.9 3.5 12.1 5.4 14.3
3 3.4 4.5 12.1 6.4 13.6
4 3.8 4.7 11.8 4.7 14.0
5 4.2 4.0 12.0 4.9 14.1
6 6.7 5.5 11.9 5.1 14.0
7 6.2 4.4 11.9 5.0 15.1
8 5.2 3.9 11.9 4.9 13.8
9 5.9 4.4 12.3 4.9 13.5

10 5.8 4.7 12.1 5.2 13.9

11 5.2 3.9 1z.1 5.9 13.2

12 5.4 4.8 12.1 5.1 14.2

13 5.9 5.4 11.4 5.3 13.2

14 6.1 4.9 10.7 5.1 13.2

15 7.1 5.3 11.7 5.4 13.3

16 7.2 5.9 12.3 4.7 15.2

17 6.8 5.1 11.8 5.4 13.9

i8 6.2 4.4 12.0 5.3 14.2

19 5.6 5.5 11.9 4.6 14.1

20 5.6 4.6 11.8 4.4 14.1

21 4.3 4.2 12.0 4.8 13.4

22 5.5 4.1 12.2 5.2 13.9

23 5.6 4.6 11.6 5.0 14.0

24 b4 4.3 12.3 5.7 13.6

25 &7 4,2 11.7 6.0 13.5

26 2.7 3.5 11.7 5.1 13.3

27 5.1 3.9 11.6 5.4 13.5

28 6.3 4.3 11.6 5.1 12.6

29 5.0 4.6 11.5 4.0 12.9

30 .4 3.2 11.4 5.0 12.1

MEAN 5.3 4.5 11.9 5.1 13.8

USCGMM-NCAA-ASHEVILLE,N.C. 9/78 950
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The ICSU Panel'on WDCs has recommended that it would be appropriate
courtesy to acknowledge in publications that data were obtained from the

originating station or investigator through the intermediary of the WDCs.
The following statement is suggested:

"Data used in this study were provided by WDC-A for Solar-Terrestrial
Physics, NOAA E/GC2, 325 Broadway, Boulder Colorado 80303, USA."






