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Ia DAILY SOLAR INDICES 

Apr. 
1964 

Zurich Provisional 
Relative Sunspot 

Numbers 

RZ 

Daily Values Solar 
Flux at 2800 Me, 
Ottawa, Canada 

Flux 

1 7 77 
2 0 75 
3 13 77 
4 0 77 
5 7 76 

6 7 76 
7 13 76 
8 13 74 
9 8 75 

10 8 73 

li 7 74 
12 7 73 

13 7 73 
14 7 72 

15 7 71 

16 7 71 

17 14 72 
18 7 72 

19 0 71 
20 9 71 

21 17 72 
22 16 71 
23 13 70 
24 21 72 

25 9 71 

26 7 70 

27 0 70 

28 0 70 

29 0 69 
30 0 69 

Mean: 7.7 73 

Mar. 
1964 

American Relative 
Sunspot Numbers 

rA' 

1 6 
2 2 

3 0 
4 1 
5 2 

6 1 
7 1 
8 0 

9 0 
10 0 

11 9 
12 23 

13 23 
14 26 

15 22 

16 25 

17 13 
18 11 

19 11 
20 14 

21 22 
22 31 
23 5 
24 28 

25 25 

26 16 

27 13 
28 11 

29 2 

30 0 

31 1 

Mean: 11.1 

COMMERCE STANDARDS BOULDER 
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Ha CALCIUM PLACE AND SUNSPOT REGIONS 

Al’KIL !<)(>» 

Apr. 

1964 

LAT. MCMATH 
PLAGE 

NUMBER 

RETURN 
OF 

REGION 

CALCIUM PLAGE DATA SUNSPOT DATA 
CMP VALUES HISTORY AGE 

(ROTA¬ 
TIONS) 

DATE 
FIRST 
SEEN 

OURA- 
TION 
(OATS) 

CMP VALUES HISTORY 
AREA INT AREA COUNT 

01.3 NO 1 7197(2) New (300) (l) b - d i 3/27 i 

01.5 N25 7210 New (300) (1.5) b /~ i i 4/4 4 

01.7 S02 7207 (2) New (200) (1.5) b ~ d l 4/3 1 

02 .8 N02 7199(2) New (100) (1.5) b ~ d i 3/29 1 

02.9 N56 7203 New 300 1.5 b /— d i 3/31 2 

03.4 N36 7208(2) New 100 1.5 b — d i 4/3 1 

03 .8 S05 7200 7178 400 2 l d 2 <3/29 >10 

04.2 N10 7209 New 400 2 b d 1 4/3 5 

04.3 N41 7211 New 100 1.5 b - d 1 4/4 2 

05.1 S04 7206(2) New (400) (1) b d 1 4/1 1 

05.5 N10 7201 New 1200 3 i - i 1 3/30 13 

05.9 N32 7216 New (200) (1.5) b — i 1 4/9 2 

06.8 Nil 7204 New 500 2.5 i — i 1 3/31 13 

07.0 N04 7205 7182 600 3 e i 2 3/31 13 

08.4 NO 1 7212(2) New (200) (1) b d 1 4/4 1 

08.7 N05 7223 New (200) (2.5) b -X i 1 4/12 2 

09.1 NO 1 7214(2) New (200) (2.5) b — d 1 4/6 1 

09.2 S09 7225 New (100) (2) b — t 1 4/13 2 

09.4 SOI 7226 New (200) (1) b — l 1 4/13 2 

09.8 S33 7227 (2) New (200) (1) b “ d 1 4/13 1 

09.9 N29 7215 New 100 1.5 b d 1 4/7 4 

10.2 S36 7219(2) New 100 1.5 b — d 1 4/9 1 

10.5 S 18 7218 (2) New 100 1.5 b — d 1 4/9 1 

11.0 NO 8 7217 New 100 1 b “N d 1 4/9 2 

11.1 N22 7228 New (100) (1) b — i 1 4/13 3 

11.9 N14 7213 New 1200 3 i i 1 4/5 13 50 1 i ’d 

13.5 S02 7234 New 400 1.5 b ~\ l 1 4/15 >3 

13.9 N24 7232 New 200 1.5 b /~ d 1 4/14 >4 

14.2 N22 7221 (2) New (300) (1.5) b — d 1 4/10 1 

14.2 S05 7220 7183 (300) (1) i d 4 <4/9 >2 

14.3 Nil 7235 (2) New 200 1.5 b - d 1 4/15 1 

15.2 N08 7233 New 500 1.5 b - d 1 4/14 >4 

15.2 S13 7229 New 200 3 b /~ d 1 4/13 >5 20 1 b - d 

15.5 S32 7230(2) New (200) (1) b — d 1 4/13 1 

16.2 N02 7236 New 500 1.5 b ~ d 1 4/16 >2 

16.9 Nil 7222 7189 800 2.5 i d 2 4/10 >8 

17.1 N20 7237 (2) New 100 2.5 b — d 1 4/16 ^2 

18.0 S45 723 1(2) New (200) (1) b ~ d 1 4/13 1 

18.3 NO 9 7224 7187 1000 3 i \ i 4 4/12 13 10 1 ? - d 

19.6 S08 7251 (2) New (100) (2.5) b i 1 4/25 1 

19.7 SOI 7239(2) New (100) (2) b — d 1 4/17 1 

19.7 S09 7240 (2) New (100) (2) b — d 1 4/17 1 

20.4 S08 7238 (2) New (400) (1.5) b ~ d 1 4/16 1 

21.7 N36 7241(2) New (100) (1) t — d 1 4/17 1 

22.1 N28 7242(2) New (200) (2) i ~ d 1 4/17 1 
22.4 S32 7243 (2) New (100) (1.5) i — d 1 4/17 1 

22.9 S08 7244 New 700 3 b a 1 -4/22 27 100 10 b —\ d 

23.4 NO 4 7248 New 300 1.5 b d 1 4/23 2 

24.4 N10 7249 New 600 1.5 b ~\ d 1 4/23 4 

25.1 S55 7245 New 200 1 b - d 1 ' 4/22 22 

25.2 NO 3 7252 (2) New 100 2 b _ d 1 4/26 1 
25.4 S15 7246 New (200) (2.5) b - d 1 ^4/22 <1 

25.7 S08 7247 New 400 1 b /- d 1 4/22 <7 
27.6 N34 7254(2) New 100 1.5 b ~ d 1 4/28 1 

27.9 S29 7257 (2) New (100) (1) b ~ d 1 5/1 1 

28.8 NO 9 7253 (2) New (200) (2) b - d 1 4/26 1 
28.9 N10 7266 New (400) (1.5) b /— i 1 5/3 2 
29.4 S 15 7250 New 500 2.5 l d 1 4/23 10 

COMMERCE - STANDARDS - BOULDER 

(1) No calcium plage data were secured at the McMath-Hulbert Observatory on 

April 2, 8, 18, 19, 20, 21, 27, 29 and 30o 

(2) These very small and ephemeral plages last for only one day. 



MT. WILSON MAGNETIC CLASSIFICATIONS OF SUNSPOTS iib 

APRIL 1964 

Apr. 

1964 

TIME 
MEAS 

UT 

LAT MER 
OIST 

TYPE 
Apr. 

1964 

TIME 
MEAS 
UT 

LAT MER 
OIST 

TYPE 

1 No Obs. 12 1635 N09 E74 Off* 

2-4 No Spots 13 2320 NO 9 E58 Off* 

5 No Obs. 14 No Spots 

6 2240 N16 E63 Qfp 15 1855 S 13 W06 p 

7 2250 N17 E50 CVp 16-18 No Spots 

8 2425 N17 E35 aP 19-24 No Obs. 

9 2305 N17 E21 “P 25 2425 S10 W43 Pp** 

10 2425 N17 E07 aP 26 1710 S09 W53 0!p 

11 1730 N17 W03 “P 27-30 No Spots 

COMMERCE - STANDARDS - BOULDER 

* Inc one lus ive 

**01d Cycle Polarities Reversed 

NOTE: In CRPL-F 236 the data for Mt. Wilson magnetic classification of sunspots were for March 

1964, not February 1964 as labelled. 
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INTERVALS OF NO FLARE PATROL OBSERVATIONS 

j wi \m mi 

10 

HOUR-UT 

II 12 13 14 15 16 17 18 19 20 21 22 23 24 

Observatories included: 

Abastumani 

Arce tri 

Arosa 

Athenes 

Bakou 

Bucharest 

Capetown 

Capri-S (Swedish) 

Climax 

Crimee 

Haute-Provence 

Herstmonceux 

Huancayo 

Ikomasan 

Kiev-KO 

Kodaikanal 

Locarno 

Lockheed 

Manila 

McMath-Hulbert 

Mitaka 

Nizamiah 

Nizmir 

Ondrej ov 

Ottawa Voroshilov 

Sacramento Peak Wendelstein 

Sydney Zurich 

Tachkent 

Thessaloniki 

Ucc le 



IONOSPHERIC EFFECTS OF SOLAR FFARES in. 

SHORT WAVE RADIO FADEOUTS SUDDEN PHASE ANOMALIES 
SUDDEN COSMIC NOISE ABSORPTION SUDDEN ENHANCEMENTS OF SIGNAL 

SUDDEN ENHANCEMENTS OF ATMOSPHERICS SUDDEN FREQUENCY DEVIATIONS 
SOLAR NOISE BURSTS AT 18 Mc/s 

MAKCH I'Hi I 

MAR. 

1964 

UNIVERSAL TIME TYPE 
SWF 
IMP 

IMPORTANCE 

BUR 

WIDE 
SPREAD 

INDEX 
STATIONS 

KNOWN 
FLARE 

START END MAX ABS SCNA SEA SPA SES SFO 

r16 0446 0540 0502 2 1 DE 0446 
L-16 0450 0510 S 2 4 CA MA 
rl6 1553 1614 1557 10 1 B0(WWV10-1.0*WWV15-0.6) 1553E 
-16 1555 1700 1616 20 1 5 BO ON PU 
-16 1555 1820 1601 72 5 BOICYZ72.NSS68.NBA54.GBR47.NAA32 

NPG22) ♦ KU * PU 
-16 1556 1730 1625 SL 3 5 MC BE BO FM JU NE P'J WS 
-16 1556 1732 1621 2 + 5 BO A3 JU KU LO ON PU 
L-16 1557 ] 718 1612 2 1 A3 

COMMERCE - STANDARDS BOULDER 

DE = New Delhi, India 
ON = Ondrejov, Czechoslovakia 

NOTE: In CRPL-F 236, April 1964, in the February 1964 table the first station for the two events 

listed should be "MC" not "ML". 



ink RIOMETER EVENTS 

( Provisional) 

>1 \ KCII 1964 

South Pole 26 Me/s 

MAR. 

1964 

STAR I 

UT 

END 

UT 

MAX. 

UT 

MAX. 

ABSORP. 

db , 

(tenths) 

NO. 

OF 

PEAKS 

MAR. 

1964 

START 

UT 

END 

UT 

MAX 

UT 

MAX. 

ABSORP 

db, 

(tenths) 

NO. 

OF 

PEAKS 

1 * 13 * 

2 * 14 * 

3 1016 1212 1058 3 10 15 * 

4 0548 0719 0620 4 1 16 /V 

4 0958 102 7 1006 3 1 17 7' 

4 1256 1627 1416 18 2 18 * 

4 2038 2316 2135 51 2 19 V? 

5 0117 0322 0155 40 3 20 /V 

5 0745 1848 1335 20 3 21 

5 2316 0440 2358 49 1 22 * 

6 0903 1703 1047 10 2 23 * 

7 0045 0246 0051 38 2 24 /V 

7 0846 2216 1516 14 1 25 ■jV 

8 0006 0443 0229 23 2 26 * 

8 0849 1717 1146 23 3 27 * 

9 0147 0714 0338 20 1 28 ** 

9 1349 1520 1444 6 3 29 VwV 

10 1748 2157 1818 7 1 30 * 

11 0938 1319 1007 10 2 31 ■}V 

12 'C 

No Data 
No Event 

COMMERCE STANDARDS BOULDER 



SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 

IVa 

W’KIL I'KA 

ARO-OTTAWA 2800 Me 

APR. 

U 
R 
A 
N 
E 

DESCRIPTIVE START DURATION MEAN MAXIMUM 

1964 TYPE UT HRS. MIN. FLUX TIME FLUX 

REMARKS 

None observed. 

COMMERCE - STANDARDS 

NOTE: In CRPL-F 232, December 1963, through CEPL-F 236, April 1964, the information 

in the columns entitled MEAN 
FLU* 

and 
MAXIMUM 

TIME I FLUX 
have been misplaced for the data 

of November 1963 through March 1964. 

The time of maximum has been in the column "MEAN FLUX". 

The mean flux has been in the column "MAXIMUM FLUX". 

The maximum flux has been in the column "MAXIMUM TIME". 





SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 
IV 

Al’KIL mi 

NBS BOULDER 108 Mr * 

Apr. 
1964 

TYPE START 
UT 

TIME OF 
MAXIMUM 

UT 

DURATION 
MINUTES 

INTENSITY 

2 3 1955.9 1956.5 1.1 2 

27 3 1230.8 1231.0 1.1 3 

28 3 1730.9 1731.0 1.1 2 

COMMERCE - STANDARDS - BOULDER 

NOMINAL TIMES OF OBSERVATION 

APIUL 1964 

NBS BOULDER 108 Mrs 

Apr. 
1964 

HOURS OF 
OBSERVATION 

UT Apr. 
1964 

HOURS OF 
OBSERVATION 

UT 

1 1250-0109 2046-2311 16 1226-0122 
2 1248-0110 17 1225-0123 
3 1246-0111 18 1223-0124 
4 1245-1713; 19 1222-0125 

1948-2231; 20 1220-0126 1220-1445; 
2245-0112 1643-2100 

5 1243-0112 
21 1219-0127 

6 1242-0113 22 1218-0128 
7 1240-0114 23 12 16-0129 
8 1239-0115 1656-1713 24 12 15-0130 
9 1237-0116 25 12 13-0131 

10 1235-0117 
26 1212-0132 

11 1234-0117 27 1211-0132 
12 1232-0118 28 1209-0133 
13 1231-0119 29 1208-0134 
14 1229-0120 30 1207-0135 
15 1228-0121 

COMMERCE - STANDARDS - BOULDER 



IVd SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 

JANUARY 1964 

Fort Davis 50-320 Me/s 

196 A 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 

MC 

REMARKS 

TYPE TIMES 
U.T 

INT 

Jan. 1 1A15-23A9 

Jan. 2 1A15-23A9 

Jan. 3 1A15-23A9 

Jan. A 1A15-23A9 

Jan. 5 1A15-23A9 

Jan. 6 1A15-23A9 

Jan. 7 1A15-23A9 

Jan. 8 1A15-23A9 

Jan. 9 1A15-23A9 

Jan. 10 1A15-2353 

Jan. 11 1A15-2353 

Jan. 12 1A15-17A9; IIIG 2326-2328 2 290-<50 
1839-2353 

Jan. 13 1A15-2353 

Jan. 1A 1A15-2353 

Jan. 15 1A15-2355 

Jan. 16 1A15-2355 

Jan. 17 1A15-2355 

Jan. 18 1A15-2355 

Jan. 19 1A15-2355 

Jan. 20 1A15-2358 

Jan. 21 1A15-2358 

Jan. 22 1A15-2358 

Jan. 23 1A15-2358 Weak I during day 

Jan. 2A 1A15-2358 Weak I during day 

Jan. 25 1A00-2A00 

Jan. 26 1A00-2A00 I 1A18-1A33 2 1A0-100 

Jan. 27 1A00-2A00 

Jan. 28 1A00-2A00 

Jan. 29 1A00-2A00 IIIG 1733-1737 1 320-<50 1736: Reverse drift 170-160 Me/s 

Jan. 30 1A00-2A00 

Jan. 31 1A00-2A00 

STANOAROS BOULDER 



SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 

IVe 

FEBRUARY 1961 

Fort Davis 50-320 Mc/s 

OBSERVING HOURS 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 

Feb. 1 1400-2400 

Feb. 2 1400-2400 

Feb . 3 1400-2400 

Feb. 4 1400-2400 

Feb. 5 1400-1523; 
1533-1709; 
1755-2400 

Feb. 6 1400-2400 

Feb. 7 1400-2400 

Feb. 8 1400-2400 

Feb. 9 1400-2400 

Feb. 10 1400-2400 

Feb. 11 1400-2400 

Feb. 12 1400-2400 

Feb. 13 1400-2400 

Feb. 14 1400-2400 

Feb. 15 1400-2400 

Feb. 16 1400-2400 

Feb. 17 1400-2400 

Feb. 18 1400-2400 

Feb. 19 1400-2400 

Feb. 20 1400-2400 

Feb. 21 1400-2228 

Feb. 22 1400-2400 

Feb. 23 1400-2400 

Feb. 24 1400-2400 

Feb. 25 1400-2400 

Feb. 26 1400-2400 

Feb. 27 1400-2400 

Feb 28 1400-2400 

Feb 29 1400-2400 IIIG 
IIIG 

1749-1750 
1751-1754 

200-<50 
175-<50 

1745: Type V 

COMMERCE - STANDARDS 



IVf SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 

MARCH 1964 

Fort Davis 50-320 Mc/s 

196 4 OBSERVING HOURS 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 

MC 

REMARKS 

TYPE TIMES 
U.T 

INT 

Mar 1 1331-2330 

Mar 2 1330-2330 

Mar 3 1331-2330 

Mar 4 1330-2330 

Mar 5 1535-2330 

Mar 6 1331-2330 

Mar 7 1330-2330 

Mar 8 1330-2330 

Mar 9 1330-2330 

Mar 10 1330-2330 

Mar 11 1331-2330 

Mar 12 1330-2330 

Mar 13 1330-2330 

Mar 14 1330-2330 

Mar 15 1330-2330 

Mar 16 1330-2330 II 1557.7-1608 3 220-<50 
IV 1605-1608 1 320-180 

IIIG 1604-1616 2 150-<50 

Mar 17 1330-2329 

Mar 18 1330-2330 

Mar 19 1331-2330 

Mar 20 1330-2330 IIIG 1659-1701 2 240-<50 

Mar 21 1331-2329 

Mar 22 1330-2330 

Mar 23 1330-2330 

Mar 24 1331-2330 Weak I during day 

Mar 25 1330-2330 

Mar 26 1331-2330 

Mar 27 1330-2330 

Mar 28 1331-2329 

Mar 29 1331-2330 

Mar 30 1330-2330 

Mar 31 1331-2330 

COMMERCE - STANDARDS BOULDER 



SOLAR RADIO EMISSION 
SPECTRAL OBSERVATIONS 

APRIL 1964 

High Altitude Observatory 
Boulder 7.6-41 Mc/s 

Date 
APR. 

1964 

Bursts 

Frequency 
Range (Nc/s) 

Type Time (U.T.) Inten¬ 
sity 

3 Apr No observ. 2200-2400 
4 No observ. 1400-2400 

9 Ill 2317-2318:15 1- 20-41 

11 III 0020:30-0021 1+ 16-41 

III 0021:30-0022:15 1+ 16-41 

III 0023:15-0024 1 16-41 
III 0024:50-0025:15 1 16-41 

III 0025:30-0026 1- 20-41 

IV 0025-0040 1- 20-25 
III 0050:45-0051:30 1- 18-41 

12 III 1426:15-1426:45 1- 27-41 
14 III 1828-1828:15 1- 32-41 

18 III 1306-1306:45 1- 18-34 
continuum 1400-1445 1- 24-56 

III 2159:30-2200:30 1 15-41 

IVg 

COMMERCE STANDARDS BOULDER 



S
O

L
A

R
 

R
A

D
IO
 

E
M

IS
S

IO
N
 

S
P

E
C

T
R

O
H

 E
L

IO
 G

R
A

M
S

 

IVh 



S
O

L
A

R
 

R
A

D
IO
 

E
M

IS
S

IO
N
 

S
P

E
C

 T
R

O
H

 E
L

IO
 G

R
A

M
S

 



S
O

L
A

R
 

R
A

D
IO
 

E
M

IS
S

IO
N
 

S
P

E
C

 T
R

O
H

 E
L

IO
 G

R
A

M
S

 



S
O

L
A

R
 

R
A

D
IO
 

E
M

IS
S

IO
N
 

S
P

E
C

T
R

O
H

 E
L

IO
 G

R
A

M
 







IVm FLUX DENSITY OF ISOLATED ACTIVE REGIONS AT 9.1 cm WAVELENGTH 

BASED ON STANFORD SPECTROHELIOGRAMS 

Flux densities of about 60 sources of solar microwave emission, observed 

during 1960 and 1962, have been determined by G. Swarup*, V. K. Kapahi* 

and S. C. Rose+, using Stanford 9.1 cm spectroheliograms. Values of flux 

density are given in units of 10“22 watts m“2 (c/s)-l, and are estimated 

to have an accuracy of + 157o. Flux densities were determined from read¬ 

ings made at discrete intervals. The sum of the readings was multiplied 

by a calibration factor based on Covington's value for whole-sun flux 

density for the day. The McMath number of the associated calcium plage 

is given at the top of each column. The central meridian passage, CMP, 

and latitude values have been determined from the 9.1 cm radio maps. The 

data are given on the following pages. 

* Tata Institute of Fundamental Research, Colaba, Bombay-5. 

+ Stanford Radio Astronomy Institute, Stanford, Calif. 



IVn 

O' 
vO 
i£> 
in 

CO 
rH 

u 
y H 

§£ 
K ^ 

a 

ro w H in oi t- in cr> a> co i” e- o o 
o o o o • • • o o o ^ • o o 

^ ir. iri ^ in w O rH o in O in co 
H CV CO CO CO 07 rH 

i * * i { 

•§ 

CO 

C? 

0
9

 6
T

 

F
J
.V

0
 

t- co cr> O c? co ^ in mxi cn O H 
H H H W W W N Cl CO C? CO C? C? CO CO 

5
6
3
0

 

3 
CO 

si 
eg 

Hcmw Q c c h co h m 

2 ^ H t> IO c ^ (O 3 o CO ^ C? C C*- 
tH rH rH rH rH CO CO rH rH rH 

( C ? « 

c£ 

°2 

CO 

<o 
T—1 

w o 
E-h i£> 
4 cr> 

Q tH 

COOCOHCMn^ in lO t* CO c o H w 
H H H r| H t-H T—| rl rH rH CO CO CO 

Crf 3 

ID 
IT, 

o> 
CO 

>H 

-H W 

^ £ 

£3 

H QHN 'J* CCJ (p O'Op'OrOQCH 

CO t— in rH ^ <' CO UJ CO 
t-H »—l rH rH rH 

> l l 

S 

CO 

03 

09 6T
 

c
w

a
 

H co co 4* in <o e- cocohnco^mt 
rH rH rH tH r—I rH 

1 

o 
CO 
•o 
m 

a* 
o 

FL
U

X
 

D
E

N
SI

T
Y

 

Q H C (MO fT; Q O CO 03 Q iO 03 CO g 

rj1 <t> co co c- coo co in cr> 
rH tH tH CO CO tH rH 

} i( ? 

erf 

lO 

CO 
rH 

Cd o 
H iO 

as 

t- CO c o H w CO ^ in t- CD c o 
H ri H rH H H rH H H H CO 

pd 

Si 

in 
CO 
lO 
in 

CO 
rH 
0 

el Q q co Q co in m c~- c ^ cm o H Q 
S Z • S • • • o • • » • ‘S3 

^ HOC) O' io m in co c- 
H rH H , % 

f , ; ; * ( M ! ( 

erf 

Si 

co 

o 
rH 

ss 
4 a> 

Q rH 

ro 4< in <o e* co c O h oo co 4* in io c 
rH rH rH rH rH rH rH rH 

erf 

* _ __1 

i o 

HNfOr}'in«Ob.CD 

S
y

m
b

o
ls

: 
N

D
 

—
 

n
o
 
d

a
ta

 



I Vo 

t** 
CO 
e- 
in 

M
13

 

j>H 

X M 

PS 
-tl 1 

Q 

H Q t- Q W O' CO ^ H N H 
7Z • 7Z o • o e 0 ® • r 

0» ^!' rH in H W ^ 
tH H H H rH n H 

a 

1 
8
.6
 

JU
L

Y
 

1 
M O 
C-H 
- . O' 
O rH 

H C\3 fO 'Cf1 ITj O tO Oi O H W n if, 
i—1 rH t-I rH r~l ?—I 

H. 

O'* 
cr> 
o- 
L 

s 

£H 

['< M 

P P 
r'« 7 

,:2i 

h (o in 3 o O' in c- in p K h 

Oj T-H CO 1/ in C‘ CD ' 
rH 02 O: O? O’ OJ rH 

l 

P 

rH 

c> 
rH 

d
;-

lT
y

 

I
9

6
0

 O'* O rH 02 CO in lO ^ U) O o H CM (O 
H H rl H H H t—| rl H rj C? O) W O? 

O 

t> 
•■• 
e- 
m 

rH 
0 

!" H 
EH 

r< M 
R & 
P c-i 

n 

3 fi 8 t1 ^ CO ^ 3 C> S in H if) O H 

rH OJ fc*. C\? ^ * in ’ 
rH rH H r l H H 

« » 8 

p 

CO 

1—1 

o 
Eh *-0 

1 C* 
Q H 

t>- OD O O H W CO OH IT. o t> CO C l O rl 
rH H H rH rH H rl rl rl r| cv' w 

o 
i-j 

cr> 
c- 
m 

CO 

T-. R 
Q 

rH CO *X) 'O H CO CO O ^ O W Q H [>. p 

c- O O O O c- co ai in w 11' w n " 
rl r1 rl H r| CV? CV? CO 02 OJ rH 

8 » 
tH 
t? 
*0 
OJ 

<D 
rH 

1*1 o 
R *> 
- O' n rH 

O' O H W CO ^ id cO C- CD O' O rH O' co 
H H rl r| rl rl rH rH rH rH C\? O' O’ CV? 

5
7

4
0

 

rH 

EH 

J3 ^ 

riR 
Q 

m 0 m [-h co m rH o ^ ^ in in in H H 

iO in OJ co lt O O O CD ' 
rl O’ O ' rH rH rH rH 

>H 
kH 
fc> 

in 

O 
rH 

09 6T
 

c
iv

a
 

CO rt1 in CO O' O rl N CO ^ If J to t' 
*D rH rl rl rl rl rl rl r| 

M 

¥. c4 s 
1-1 ai 

tu rr-iPd OlS'OlTMi'rtWH O t-tC'JCO^in'Ob'CO U <« ” III I 1 I I I 3 i o 

O Q 



IVp 

6
4
3
7

 

CO 
o 
c/l 

a 
H w 
O -n 

e8 
QHHO'O'^Q Q ©(DininQQQO' 
55 ss • • o *S S • © • • 

rococo g> wi »n <o ca 
H H N H HHHH 

<i it » 

CO 
• 

03 

D
A

T
E

 

1
9

6
2

 O H CM fO ^ ^ "O t- ODOQHriNrOif 
03 03 03 03 03 03 03 03 caoje^CO 

to 
03 

t 

a 
£5 

B 

II 
Q 

O^ppw©©^ t> QQHHOHQ 
• • fe 525 •<»«>• K 

co in O up 03 in in N co cm 
03 fi 03 fi H i—1 02 iHI r-J 

a n ii « « « 

CO 
• 

<0 
03 

D
A

Ii
S

 

1
9
6
2

 t.00®OHW(O^ in <o ffl ^ O H H 
H H H C\3 03 03 03 N 03 03 03 03 03 0» CO 

3 B 

6
3

9
3

 

c© 
p 

>1 

: m 
i=> p 

K' H H .:i in O co in CO C* £ I cr» lo rH CO 

.. /- • T-l o V o- C o? CO to CO 
r-' C C ' H N H H 

il » 

/1 

CO 

tH 

1 07 
n-j to 

! 

t-c o' co *- - uj to t- cj go o> co in to r| r| H r| H H i-l H H CM H 03 C' 03 O' O' 
0? 

1 

<-Q 

CO 

O 
H 

£3 
<* M 

F;S 
Q 

H p g © ^ tf in CO C] g H ^ to 6- H 

O C' O1 r?' O C- C-> i-~ 'tJ' 

it « 

i 

07 

tH 

’ 02 
E-i to 

M CT> 
O t-H 

CO t> CO O • O 07 CO ^ in to [> © (T. o 
iH ’—I r-| H H H rl H rl W 

6
4
1
6

 

S 
CO 

£ 

Bg 

«I 
inwoppQp o oo^^PPtcm 

» • • a a g a • o # • »z jg • • 
c\3 m <o co m 

ft ft <ft ** 

00 
• 

H 

r*J 03 
H ^ 
*-d o» 
Q *H 

C-, CD CT> Q r3 03 CO lft«Of.OO<J»OH CM 
H rl H H H HHHrlrlOl W CM 



IVq 

6
4
9
7

 

o 

tM 

fs§ si 
a>Hmt»Np0N p © (J> t» co g o 

55 • •••»• 
O CM CM CM CM rH OHHW ^ 

2
7

.6
 

JU
L

Y
 

1 

D
A

T
E

 

1
9

6
2

 O'OrlWCO^in'O CO a* O H H N 
HN NNNOiWN C\J N W CO CO 

tH C5 

i s 

<7» 
to 

3 

«D 
H 
65 

g 

Si 
~.ggw.ge-.e'. ®. g singes 
r-l k 4in <1 in 'O 

H 
« 

ro 
N 

D
A

T
S

 

1
9

6
2

 IO t» to O H CM (O ^ »n »o 6^ CO o* 
vH H H H H W N CM N N W CV W W N 

6
4
8
0

 

CO 

s 
gl 

IS 
a 

Ht- © COt* 0»<0 H <0 O ^ ^ CO <7> fc*. 00 
• •e***«* • • •©«©•• 

cMCM^a»vo^*ioio in t- ^ <o 'O <£> c** 

« 

GO 
• 

CM 
rH 

C£| CM 
8-j <£> 

o» 
Q rH 

^mot.©a»CjH co ^ tq ^ go 

§ 

lO 

I 

a 
CO 

gs 
il snggng®. g nggngiii 

CM QfO GO O' m CO 

a 

3 

00 
o 

rH 

D
A

T
E

 

1
9

6
2

 ^ 00 <?» Q rH CM CO 'if CD <?» O rH CM 
rH rH rH rH rH HHHHHNWW 

6
4
6
6

 

o 
CM 
CO 

~g 

it 
Q 

0 Q W -iji Q (O c> P QCOOOCMUOCMtnrH 
S5 • *2 • « Z 25 ••••©•• 

CM rH CM ^ GO CO CM CO 

f\ » a ti 

M 

rH 
• 

rH 

«J CM 
H « 
<d <r> 
Q rH 

CO H* Ifl *0 t* 00 a» Q rHCMCO'tftO'Oe-CD 
CM CM CM CM CM CM CM CO 

M tH 
Z f-3 

i g 

N
0

9
 gS 

U 
Q 

sgggggg «. gniggng 
O rH rH CM 

g 

5 
GO 
• 

to 

D
A

T
E

 

1
9
6
2

 

o» Q HH w CO M< in GO CJ> O rH CM 
CM CO CO rH rH rH 

M M 

1 B 
*■» 

§ 3 § 
h4 PG 

<3 ^ T1 o 

S si I 
,_q rq 

g ^ o tHcjco^»n^t«-oo 



IVr 

j 

3 
55 

g 

ti| 
io fr- g co to o in ^gt-oingg 

tO CO CO tO CT» f- CO GO t> CO tO 

i. 

E-» 

8 

IT) 

tO 
CM 

&q cm 
H 

0> 
Q *-» 

0»OHN(0^« to MDOQH WW 
HN W WNN N CM CM CM CM io CO 

8 

CO 
o 
as 

e 

ti| 
isgg0.'0.0. <o. °.“iM.ges 

cm co o m cm «<* «o 

E-« 

8 
in 

co 
H 

D
A

TE
 

1
9
6
8

 tH cm co Tfin o c~- go 
r) H H H rH H H H tH CM CM CM CM CM 

H 

8 

6
5

7
9

 

CM 
n 
oi 

gl 

8 

g 0,.'lEgg 
^ to at co e~ 

el 

8 

CO 

Tjt 

^ CM 
H to 
<1 <7> 
Q rH 

CD o> o H CM <o -tf in to t> GO O' o 
tH rn tH «H H H H H H fj 

fn* 

8 

S3 
8 

N
09

 

JH 

Sg 

m m c» m e- t* cotocMo1 'OtOE.-o 
* 2 • o • • • ••»©•©• 

O H to f- MdO^HOMOCOCM 
»H rH «-i 

01 
o» 

CM 

D
A

TE
 

19
62

 

<Gt*aDO»gHr| CM COttmtOt~00O»Q 
CM CM CM CM CO CO t3 

O Sj 
§ 3 

6
5

7
0

 

s 

mE 

til 

g ■sgg'veg 
cm co M1 co in co 

E-t 

8 
in 

a* 

D
A

TE
 

19
68

 

H 

8 



Va COSMIC RAY INDICES 

(Climax Neutron Monitor) 

ICC Station B 305 

MARCH 1964 

MAR. 

1964 

DAILY 

AVERAGE 

COUNTS / HOUR * 

MAR. 

1964 

DAILY 

AVERAGE 

COUNTS /HOUR* 

1 3238.3 ** <40 17 3234.4 

2 3262.5 18 3246.4 

3 3268.9 ** <40 19 3252.5 

4 3284.9 20 3246.0 

5 3266.4 21 3240.6 

6 3267.6 22 3249.6 

7 3269.8 23 3262.7 

8 3263.7 24 3264.5 

9 3259.6 25 3252.6 

10 3277.1 26 3246.0 

11 3271.5 27 3255.8 

12 3268.6 28 3244.1 

13 3269.6 29 3240.2 

14 3251.0 30 3254.4 

15 3245.8 31 3256.8 

16 3244.0 

COMMERCE - STANDARDS - BOULDER 

* Scaling Factor 128 

** No. of Section Hours 
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Via GEOMAGNETIC ACTIVITY INDICES 

MARCH 1964 

March 
1964 

c 
Values Kp 

Sum Ap 

Final 

Selected 

Days 

Three hour Gr. interval 

1 2 3 4 5678 

1 0.1 2o 1- 1- 1- 1+ 1- 1+ 1- 80 4 Five 

2 0.0 Oo Oo 1- Oo Oo 0+ Oo 1- 2- 1 Quiet 

3 0.7 lo 0+ 1+ 2- 2- 1+ 2o 4- 13o 7 
4 1.7 5- 6- 5- 5o 5- 60 5o 5+ 41o 52 2 

5 1.5 6- 4- 4o 3o 4+ 4- 5- 5- 34- 33 18 
19 

6 1.0 4o 4- 2+ 3+ 3o 4o 3o 2- 25o 17 28 
7 0.8 4- 2+ 2o 2+ 2+ 2o 3+ 3o 21o 12 31 
8 1.0 4- 3+ 4o 3- 3+ 2o 3o 4- 26- 18 
9 0.4 3- 4o 3+ 2+ 1- 1- 0+ 0o 14o 9 

10 0.3 Oo 0+ lo 1- lo 2- 2+ 1+ 8+ 4 

11 0.5 lo 2o 3o 3o 2- 1+ 2- lo 15- 8 Five 
12 1.0 4- 5- 3o 3- 3o 3o 1+ 2- 23o 16 Disturbed 

13 0.4 1+ 3- 2- 3+ 3- 1- 1+ 2o 16- 8 
14 0.7 2o 2- 2+ 2o 2+ 2- 4- 3o 19- 10 4 
15 0.7 3o 3- 2o lo 2+ 3- 3+ 2+ 19+ 11 5 

22 
16 0.4 3+ 2+ 1+ 2- 2- 3- 2- 2- 16+ 8 23 
17 0.5 2+ 2o 4- 4- 2o 1+ lo 1- 17- 10 30 
18 0.1 0+ 0+ 2- 1+ 1- 1- lo C+ 6+ 3 
19 0.0 1- 0+ 2- 0+ lo 1- 1- lo 6+ 3 
20 0.6 1- 1+ 2- 2o 2- 2- 4- 2- 14+ 8 

21 0.9 4- 3+ 2+ 1+ lo 1+ 3+ 3- 19o 12 Ten 
22 1.3 2o 1+ 2- 3o 5o 5- 6- 5- 28o 28 Quiet 

23 1.3 3+ 5- 4o 60 3o 4o 4o 2+ 31+ 30 
24 1.1 2o 4o 3+ 4- 3+ 5- 3- 2- 25+ 19 1 
25 0.9 4o 3+ 3o 2- 3o 3- 4- 3o 24+ 16 2 

26 0.4 3+ 4o 3- 2- 3- lo 2- 1- 18- 11 
3 

10 
27 0.1 1+ Oo 2o 0+ 0+ 1- 0+ lo 60 3 18 
28 0.0 Oo Oo 0+ Oo Oo 0+ Oo Oo 1- 0 19 
29 0.2 Oo Oo Oo Oo 1+ 1+ 2o 2+ 7o 3 27 
30 1.3 3- 5- 3+ 4- 4- 6- 3+ 2+ 2 9+ 26 28 
31 0.1 0+ Oo 1- lo 0+ 1- 1+ 1- 5o 3 29 

31 

Mean: 0.64 Mean: 13 

COMMERCE STANDARDS BOULDER 
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GRIM, RADIO PROPAGATION QUALITY FIGURES AND FORECASTS VII b 

NORTH ATLANTIC 

Outcome of odvance forecasts-- final estimates (lto7 days ahead ) 
COMMERCE ■ STANDAROS • BOULDER 

NORTH ATLANTIC 
DISTURBED—. 
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. 
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(SEE TEXT) 
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COMMERCE • STANDAROS • BOULDER 



VII c USEFUL FREQUENCY RANGES - NORTH ATLANTIC PATH 

MARCH 1964 

C/UT 3 6 9 12 15 18 21 24 



USEFUI FREQUENCY RANGES ~ NORTH ATLANTIC PATH VII d 

MAKCH 1961 

0hUT3 6 9 12 15 18 21 24 tfuT 3 12 15 18 21 24 

Adapted from Observations by Deutsches Bundespost 



Villa IQSY ALERT PERIODS 

INTERNATIONAL URSIGRAM 
AND WORLD DAYS SERVICE 

APRIL 1964 

1964 

TIME 

OF ISSUE 

UT 

AOVANCE GEOPHYSICAL ALERT 

WORLDWIOE GEOPHYSICAL ALERT 

NO. TYPE TIMING ELABORATION 

2 0400 59 Magnetic Storm (Exists) (1) 

23 0400 60 Magnetic Calm Exists 

24 0400 61 Magnetic Calm Exists 

28 0400 62 Magnetic Storm Expected 

Solar Calm Exists 

28 1355 Ft. Belvoir, Magnetic Storm 

27/14XX 2 

29 0400 63 Magnetic Storm Exists 

Solar Calm Exists 

30 64 Solar Calm Exists 

COMMERCE - STANDARDS BOULOER 

(1) (Exists): The word exists did not actually appear on the telegraphic alert message but 

was implied by the message. 
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