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The descriptive text was republished in November 1964. Addenda 

have been given in the introduction to each of the CRPL-F Part B 

reports, December 1964 through April 1965. 

There is an additional flare observatory now reporting, as follows: 

Code I.A.U. Name, Place Former CRPL 

No. Abbrev. And Country Designation 

402 CULG CULGOORA, AUSTRALIA None 

At the end of section III of this issue you will find Vela X-ray 

Measurements for October 17 through 31, 1963; and SR-3 and Injun 1 

X-ray Measurements for the period June 29 through December 14, 1961. 

The McNish-Lincoln predicted sunspot numbers (Table lb) for 

June, July and August 1965 were made on the basis that the minimum 

of Cycle 20 was June 1964. A new minimum was obtained for 

September 1964 and again in October 1964. Predicted sunspot numbers 

for September and October 1965 were adjusted accordingly to reflect 

the change In time of minimum. 
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la DAILY SOLAR INDICES 

Apr. 
1965 

Zurich Provisional 
Relative Sunspot 

Numbers 

RZ 

Daily Values Solar 
Flux at 2800 Me, 
Ottawa, Canada 

Flux 
s sA 

1 0 71.2 71.1 
2 0 71.6 71.5 

3 0 71.3 71.3 
4 0 71.0 71.1 

5 0 70.7 70.8' 

6 0 70.9 71.0 

7 0 70.7 70.8 
8 0 70.5 70.7 

9 0 71.7 71.9 
10 0 73.1 73.4 

11 7 73.7 74.1 
12 9 73.3 73.7 

13 9 73.6 74.0 
14 9 75.3 75.8 

15 27 75.0 75.5 

16 18 74.6 75.1 

17 17 73.2 ■« 73.8 

18 8 73.0 73.7 

19 7 74.1 74.8 
20 7 72.4 73.1 

21 9 73.0 73.7 
22 15 72.7 73.5 
23 17 73.2 74.0 
24 10 70.8 71.6 

25 7 69.6 70.4 

26 11 69.1 70.0 

27 10 69.2 70.2 
28 8 69.5 70.5 
29 0 70.2 71.2 
30 0 69.9 70.9 

Mean: 6.8 71.9 72.4 

Mar. 
1965 

American 
Sunspot 

Ra' 

Relative 
Numbers 

1 6 
2 1 

3 1 
4 5 

5 6 

6 5 

7 8 
8 0 

9 1 
10 12 

11 10 
12 20 

13 20 
14 20 

15 21 

16 16 

17 19 
18 23 

19 23 
20 14 

21 2 
22 0 

23 0 
24 3 

25 13 

26 11 

27 12 
28 8 
29 1 
30 0 
31 0 

Mean; 9 1 

COMMERCE STANDARDS BOULDER 
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11 a CALCIUM PLAGE AND SUNSPOT REGIONS 

APRIL 1965 

APRIL 
1965 

LAT. MCMATH 
PLAGE 

NUMBER 

RETURN 
OF 

REGION 

CALCIUM PLAGE DATA SUNSPOT DATA 
CMP VALUES HISTORY AGE 

(ROTA¬ 

TIONS) 

DATE 
FIRST 
SEEN (i) 

DURA- 
TION 

CMP VALUES HISTORY 
AREA INT AREA COUNT 

1.4 N16 7746 New (100) (2.5) b /\ d i 4/2 3 
1.9 S03 7755(2) New (200) (2) b — d i 4/6 1 

2.0 N15 7741(2) New (200) (1) b — d i 3/27 l 

2.2 NO 2 7752(2) New (200) (1) b — d i 4/4 1 

3.1 NO 7 7745 (2) New (400) (1) b — d i 3/30 1 

3.5 N31 7747 New 100 1 b \ d i 4/2 2 

3.7 S34 7756 New (200) (3) b — 2 i 4/6 4 

4.0 S29 7753 (2) New (200) (1) b — d i 4/5 1 

4.6 N12 7748 (2) New (100) (1.5) b — d i 4/2 1 

5.0 S46 7749(2) New (100) (1.5) b — d i 4/2 1 

6.9 N18 7754(2) New (100) (1.5) b — d i 4/5 1 

7.2 S27 7760(2) New 100 1 b — d i 4/7 1 

7.6 S14 7750 New (200) (1) b — d i 4/2 3 

7.6 N30 7751(2) New (100) (1.5) b — d i 4/3 1 

7.8 S06 7769(2) New (100) (1) b — d i 4/11 1 

9.4 S33 7764(2) New (100) (1.5) b — d i 4/8 1 

10.0 NO 9 7757(2) New (200) (1.5) b — d i 4/6 1 

10.0 N42 7761(2) New (200) (1.5) b — d i 4/7 1 

10.6 S20 7762(2) New (200) (1.5) b — d i 4/7 1 

10.8 S09 7770(2) New (100) (1) b — d i 4/11 1 

11.3 N26 7763(3) New (500) (2.5) b — d i 4/7 2 

11.4 N36 7766(2) New (300) (1.5) b — d i 4/9 1 

11.6 N30 7758(2) New (100) (1.5) b — d i 4/6 1 

12.5 S06 7765 (2) New (100) (1.5) b — d i 4/8 1 

12.8 N29 7759(4) 7718 700 2.5 2 S~ 2 2 4/6 13 (20) (1) b — d 

13.0 N40 7777(2) New (100) (1.5) b — d 1 4/14 ~ 1 
14.2 N31 7767(4) 7718 1100 2 b /\ 2 2 4/8 13 

14.4 S07 7772(2) New (100) (1) b — d 1 4/13 1 

14.9 N27 7768 New (200) (1) b d 1 4/9 5 

14.9 N17 7773 New 100 2 b — d 1 4/13 a 2 

15.3 NO 7 7778(2) New 100 1 b — d 1 4/14 ~ 1 

16.6 N06 7774(2) New (100) (2) b — d 1 4/13 1 

17.8 S30 7775 New 400 2 b Ad 1 4/13 8 10 1 b — d 

18.2 N05 7771 7736 2700 3 2—2 2 4/11 13 20 8 2 d 
18.4 N23 7779(5) New 200 1 b _/ 2 1 4/18 6 

18.5 N37 7780 (2) New 100 1 b — d 1 4/18 1 

18.7 N23 7776 (2) New (100) (1) b — d 1 4/13 1 

22.3 N19 7781 New 1400 3 ? V 2 1 £ 4/18 ail 30 13 b — d 

23.7 S03 7785 New (1200) (3) b — 2 1 4/27 a 3 (30) (8) b \ d 

23.8 S23 7790 New (400) (3.5) b — 2 1 4/29 1 

23.9 S21 7782 New (200) (1.5) 2 — d 1 ^ 4/18 a 4 

26.0 N10 7783 7735 (200) (1.5) b — d 4 4/20 9 

26.3 S38 7786 (2) New (200) (1) b — d 1 4/27 1 
27.6 NO 1 7784(2) New (200) (2) b — d 1 4/24 ~ 1 
30.1 S30 7788(2) New (100) (1.5) b — d 1 4/28 1 

30.2 S08 7791(2) New 100 1 b — d 1 4/29 1 
30.3 N35 7789(2) New (100) (1) b — d 1 4/28 1 

30.5 N21 7787 New (200) (1.5) b — d 1 4/27 2 

COMMERCE • STANDARDS - BOULDER 

(1) Due to very poor weather conditions, no calcium spectroheliograms were secured at the 
McMath-Hulbert Observatory on April 1, 15, 16, 17, 25, and 26, 1965. 

(2) These small and ephemeral plages were seen only for one day. 
(3) Region 7763 is a new plage in the same position as the short-lived plage 7720 of the 

previous rotation. 
(4) Regions 7759 and 7767 are parts of region 7718. 
(5) Region 7779 is a new plage, near the position of the ephemeral plage 7776, but is not 

the same. 



MT. WILSON MAGNETIC CLASSIFICATIONS OF SUNSPOTS lib 

APRIL 1965 

APRIL 
1965 

TIME 
MEAS. 

UT 
LAT. 

MER. 

DIST 
TYPE No. APRIL 

1965 

TIME 
MEAS. 

UT 
LAT 

MER 

DIST 
TYPE No. 

1-14 No. Obs* 21 No Obs. 

15 2350 NO 5 E21 Ck'p 15909 22 1745 N17 W06 Pp*** 15913 
N04 E30 Pp** 15911 

23 1750 N17 W18 Bp*** 15913 
16 1755 NO 5 Ell op 15909 

NO 3 E20 Pp 15911 24-25 No Obs. 

17 1920 NO 5 W03 G'p 15909 26 2200 S04 W3 9 Pp 15 914 

18 1820 NO 5 W16 Qfp 15 909 27 1810 S04 W52 Pp 15914 
NO 3 W0 2 Qfp 15912 

28-30 No Spots 
19-20 No Spots 

COMMERCE - STANDARDS - BOULDER 

irk'k 

Series of storms leaving 70" of snow, total fall 
Follower not measured, below threshold 
New Cycle 
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SOLAR RADIATION MONITORING SATELLITE 111 n 

NRL APRIL 1964 

OUTSTANDING EVENTS 

Times nf 
Date Observation 

44-60A 8-12A 0-8 A 

Apr. 7 0127 0140 >12 x 10‘2 3.5 x 10“3 2.3 X 10"3 | 
0134 0150 >12 x 10"2 3.5 x 10~3 2.5 X 10"3 fClass 1 Flare 
0143 0151 >12 x 10"2 3.5 x 10"3 2.6 x 10"3 J 

11 1237 1253 4.8 x 10"2 11 x 10-4 6.4 x 10-4 
1533 1549 3.8 x 10'2 6.2 x 10“4 4.8 x 10"4 

13 0758 0810 4.4 x 10“2 5.9 x 10“4 < 1.1 x 10"4 

18 1309 1320 4.0 x 10"2 6.0 x 10"4 2.1 X 10“4 
1323 1338 3.8 x 10"2 8.0 X 10"4 < 1.2 x 10"4 
1449 1454 3.6 x 10“2 5.4 x 10"4 3.1 x 10"4 rClass 1 Flare 
1449 1502 3.4 x 10“2 5.3 x 10"4 < 1.2 x 10'4 
1449 1509 3.5 x 10"2 4.7 x 10'4 2.8 x 10"4 
1509 1525 3.1 x 10"2 5.5 x 10"4 <1.2 x 10~4 

24 1209 1228 3.6 x 10“2 4.8 x 10“4 < 1.3 x 10"4 I 
1347 1403 3.7 x 10“2 3.1 x 10“4 4.8 x 10"4 >Class 1-Flare 
1401 1415 3.5 x 10'2 6.3 x 10"4 < 1.3 x 10'4 J 
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IIIo SOLAR RADIATION MONITORING SATELLITE 

AVERAGE X-RAY FLUX 

NRL APRIL 1964 

TIMES OF OBSERVATION 

4 1240 1257 9 (cont’d) 0911 0920 14 0043 0108 18 (cont’d) 2155 2223 23 (cont’d) 1920 1940 
1424 1443 1141 1210 0239 0256 2342 0009 2104 2123 
1609 1625 1310 1359 0426 0441 2242 2310 
1631 1648 1508 1528 0721 0737 19 0140 0150 
1746 1815 1646 1716 0908 0923 0214 0224 24 0027 0056 
1933 2016 1833 1847 0950 1006 0326 0341 0226 0241 
2058 2112 2046 2101 1028 1057 0436 0450 0521 0537 
2131 2201 2145 2159 1229 1259 0621 0637 0610 0620 
2318 0002 2232 2252 1420 1428 0706 0720 0842 0858 

1434 1448 0942 1010 1027 1047 
5 0104 0147 10 0005 0031 1547 1634 1129 1159 1208 1228 

0251 0317 0157 0218 1734 1801 1309 1348 1347 1415 
0744 0800 0348 0405 1930 2001 1446 1533 1535 1547 
1014 1029 0505 0549 2045 2058 1637 1702 1747 1801 
1240 1307 1017 1032 2132 2149 1847 1911 1828 1842 
1435 1445 1059 1115 2304 2331 2032 2102 1933 1958 
1617 1634 1141 1206 2205 2247 2116 2130 
1755 1825 1227 1244 15 0050 0118 2351 0007 2251 2318 
1944 1955 1335 1353 0237 0305 
2007 2124 1517 1534 0435 0449 20 0001 0018 25 0049 0105 
2151 2205 1542 1557 0541 0559 0337 0349 0236 0249 
2255 2307 1654 1742 0730 0746 0630 0645 0345 0430 
2336 2352 1844 1911 0815 0830 0714 0730 0614 0620 

2055 2111 1052 1119 0859 0916 0800 0815 

6 0114 0141 2155 2206 1234 1309 0941 1007 0853 0907 

0311 0326 2242 2258 1418 1436 1133 1209 1037 1109 

0446 0500 1445 1454 1317 1358 1218 1259 

0755 0809 11 0014 0031 1556 1644 1455 1541 1356 1440 

1023 1038 0052 0056 1744 1755 1644 1656 1544 1611 

1248 1329 0200 0225 1940 2011 1855 1911 1753 1811 

1337 1352 0346 0414 2128 2211 2042 2058 1928 2012 

1456 1518 0545 0557 2314 2355 2215 2256 2114 2156 

1627 1639 0839 0854 2301 2327 

1650 1706 1020 1027 16 0100 0127 21 0010 0025 

1806 1851 1150 1229 0247 0314 0157 0215 26 0057 0115 

1955 2004 1237 1253 0446 0457 0346 0357 0247 0256 

2200 2216 1349 1354 0554 0608 0722 0739 0354 0409 

2350 0006 1402 1419 0740 0755 0820 0828 0540 0554 

1522 1603 1010 1024 0911 0925 0623 0639 

1704 1752 1047 1129 0950 1030 0725 0742 
7 0003 0013 

1903 1929 1243 1312 1142 1219 0810 0835 
0127 0151 2105 2121 1423 1443 1322 1340 0857 0930 
0321 0333 

2253 2306 1451 1505 1350 1407 1042 1118 
0455 0523 1605 1628 1505 1529 1221 1307 
0948 1004 1637 1652 1537 1551 1405 1451 
1113 1127 12 0023 0050 2005 2021 1621 1628 1604 1630 
1259 1304 0209 0235 2150 2206 1906 1922 1750 1819 
1451 1510 0356 0423 2323 0004 2051 2107 1946 2021 
1629 1657 0702 0718 2233 2251 2135 2145 
1814 1839 1027 1038 17 0110 0136 2310 2335 
1940 1956 1200 1225 0306 0324 22 0009 0036 
2136 2142 1359 1410 0602 0617 0155 0224 

27 0403 0417 

2159 2230 1530 1556 0832 0848 0503 0518 
0632 0648 

2357 0002 1715 1743 0926 0939 0649 0704 
0725 0739 

1929 1939 1100 1140 0731 0749 
0821 0833 

8 0000 0015 2025 2041 1251 1328 0811 0840 
0908 0926 

0114 0030 2113 2130 1430 1452 0920 0933 
0043 0158 2258 2327 1500 1515 1000 1040 

1259 

0318 0345 1615 1700 1150 1210 
0516 0532 13 0032 0049 1740 1755 1329 1359 
0628 0641 0231 0246 1831 1840 1514 1600 
0858 0910 0405 0432 2014 2030 1731 1739 
0958 1015 0531 0541 2200 2230 1904 1930 

2347 
1031 1044 0711 0728 2333 0004 2046 2128 
1135 1148 0758 0810 2233 2249 28 0116 0124 
1310 1350 0942 0957 18 0118 0146 0228 0241 
1508 1538 1021 1048 0316 0332 23 0019 0046 0411 0428 
1638 1702 1210 1250 0438 0441 0216 0232 0458 0511 
1712 1725 1400 1438 0608 0627 0512 0528 0735 0748 
1824 1908 1547 1602 0658 0710 0559 0610 0919 0935 
1949 2005 1608 1624 0920 0948 0658 0713 1059 1136 
2022 2050 1723 1744 1119 1149 0741 0758 1238 1326 
2209 2239 1756 1808 1309 1338 0830 0901 1424 1439 

1849 1905 1449 1525 1010 1049 1456 1508 
9 0013 0039 1939 1950 1637 1709 1200 1239 1638 1650 

0141 0158 2035 2048 1844 1850 1339 1422 1824 1851 
0340 0355 2123 2147 1936 1950 1524 1609 2007 2022 
0525 0541 2310 2336 2009 2040 1723 1751 2142 2210 
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SOLAR X-RAY OBSERVATIONS DURING JUNE-DECEMBER 1961 FROM IIlp 

SOLAR RADIATION 3 AND INJUN 1 

The following table gives a series of 239 random observations of 
the soft x-radiation of the sun which were obtained during the last 
half of 1961. These observations were made by the x-ray monitoring 
satellite, Solar Radiation 3; of the U. S. Naval Research Laboratory and 
the Injun 1 satellite of the State University of Iowa. The measurements 
were made with three different x-ray detectors: a beryllium window 
ionization chamber, an aluminum window ionization chamber and a mica 
window Geiger tube. 

A portion of the data from Solar Radiation 3 has been discussed by 
Acton, Chubb, Kreplin and Meekins (1963). The observations from Injun 
are presented by Van Allen, Frank, Maehlum and Acton (1965)0 Acton (1964) 
discusses the experimental apparatus, and the reduction of the data 
from both satellites, in detail and the following table is abstracted 
from that work. 

These data have been reduced under the assumption that the shape 
of the x-ray spectrum can be described by the Planck function with a 
temperature of 2.3 million K. This value of the "color temperature" of 
the radiation is derived from these observations by Acton (1964). Those 
table entries not marked with a "c" have not been corrected for aspect 
angle (perfect aspect occurs when the radiation enters normal to the 
detector window) and so are lower limits to the flux. The overall 
uncertainty of these x-ray flux data is roughly a factor of two. 

o 
The tabulated quantity is the x-ray flux in the 0-20 A band in units 

of 10”3 erg cm”^ sec”-1-. To find the corresponding flux in a sub-interval 
of this spectral band simply multiply each table entry by a constant 
conversion factor. Some wavelength intervals of interest and their 
associated conversion factors are: 

o 
0 - 8 A0 Table entry x 0.0J 
8 - 14 A " " x 0.5 
8 - 20 R " " x 0.9. 

Acton, L. W., T. A. Chubb, R. W. Kreplin and J. F. Meekins, Observations 
of solar x-ray emission in the 8 to 20 A band, J. Geophys. Res., 

68, 3335-3345, 1963. 

Acton, L. W., X-Radiation of the Sun, Ph.D. thesis, University of 
Colorado, 1964. 

Van Allen, J. A., L. A. Frank, B. Maehlum and L. W. 
observations by Injun 1, J. Geophys♦ Res., 70, 

Acton, Solar x-ray 
1639-1645, 1965. 
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Vela X-Ray Measurements 

Descriptive Text For Launch 1 Results 

111 r 

During the first two weeks after the first launch of Vela 

satellites on October 17, 1963, many x-ray events were observed 

by the Vela x-ray detectors. Since that time there has been much 

less solar activity, and the satellites have been operated in a 

less favorable way for making measurements on x-rays. The final 

results of the first two weeks are presented in Figures Ills through 

IIIv. These data are furnished by Jerry P. Conner of the Los Alamos 

Scientific Laboratory, Los Alamos, New Mexico. 

The energy flux plotted is that dissipated in the scintil¬ 

lator of the sensor. In order to convert to incident flux it 

would be necessary to assume the spectral distribution of 

incident radiation, which is not known. Reasonable assumptions 

of what the spectral distribution might be would give incident 

flux values for the more important events larger than the values 

plotted by a factor of from 2 to 10, depending on the hardness of 

radiation in the individual events. 

The instrumentation is described by J. P. Conner, W. D. Evans, 

M. D. Montgomery, S. Singer, and E. E. Stogsdill, "Solar Flare 

X-ray Emission Measurements" in Space Research V (ed. D. G. 

King-Hele, et al), North-Holland Publishing Co., Amsterdam, 1965, 

page 546. A brief summary of the x-detector system character¬ 

istics is given in Table I. The energy flux range is for energy 

dissipation in the scintillator. 

TABLE I 

Sensor type 

Scintillator 

Filter (2 sets) 

Spectral sensitivity bands 

Energy flux range (see text) 

Threshold: 

Saturation: 

Scintillator and photomultiplier 

5 mg/cm2 of cesium iodide 

(7 mg/cm2 beryllium 

(117 mg/cm^ beryllium 

(1/2 to 10 Angstroms 

(1/2 to 4 Angstroms 

~ 10-3 ergs cm~2 sec*l 

5 x 10-2 ergs cm"^ sec--^ 

Time resolution One to three minutes with real time 

telemetry (depends on details of 

operation). 

In Figures Ills and lilt the heavy line just above the base of the 

graphs indicates that observations were being made but the flux was be¬ 

low threshold. Gaps in the heavy line indicate no observations of solar 

x-rays could be made. The solid line indicates flux in the 1/2 to 10 

Angstrom detectors, and the dashed line indicates flux in the 1/2 to 4 

Angstrom detectors. In Figures IIIu and IIIv a more detailed time 

history is plotted for some of the important events. 

COMMERCE STANDARDS BOULDER 



S
O

L
A

K
 

X
-R

A
Y
 

M
E

A
S

U
R

E
M

E
N

T
S

 

Ills 

'03S ,1/VO S9U3 ‘XlTIJ 
I “ G” 

— 

>■ 

0
0

0
0
 

0
4
0
0
 

0
8
0
0
 

12
00
 

16
00
 

2
0
0
0
 

2
4

0
0

 



S
O

L
A

R
 

X
-R

A
Y
 

M
E

A
S

U
R

E
M

E
N

T
S

 

Hit 

« . 03S m S9a3‘xmd > i- z- 

S
T

A
N

D
A

R
D

S
 

- 
B

O
U

L
D

E
R

 



V
E

L
A
 

O
C

T
O

B
E

R
 1

9
6
3

 

IIIu 

O 

O 

CM 

O 

o 
o 
CM 

O 

O 

cr> 

o 
o 
h- 

o 
o 
CD 

O 

O 

in 

O 

o 
M" 

CM 

O 

O 
CM 
CM 

O 

O 

CM 

CM 

O 

O 
CM 

O 

o 

SjJ 

< 
m 
Cd 
LU 
> 

ods mo 
2- 

S9W3 01 30 SlINfl Nl xnid AVH X 
£- 



IIIv 

CD 

H 
Z 
w 

S 

W CD 
as e- 
P z 
CD W 
C > 
a w 

S H 
Z 

^ Z 

-< H 

2S 22 
7 o 

x = 

as ^ 

o 
CD 

CO 

S' 
pH 

as 
w 
aa 
O 
H 
u 
O 

<<( 

nJ 

w 
> 

CD 

OSS 2_UJ0 S9U36_0I 30 SlINfl Nl XfTId AVU X 

U
N

IV
E

R
S

A
L
 

T
IM

E
 



IIIw IONOSPHERIC EFFECTS OF SOLAR FLARES 

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 

MARCH 1965 

MAR 

1965 

UNIVERSAL TIME TYPE 
SWF 
IMP 

IMPORTANCE 

BUR 

WIDE 
SPREAD 
INDEX 

STATIONS 
KNOWN 

FLARE 
START END MAX A6S SCNA SEA SPA SES SFO 

06 1813 1832 1 4 BO.MC(SERIES) 1814 

08 2152 2154 1 4 MC *60 

09 2137 2139 1 4 MC.BO 

n 2313 2315 1 5 

O
 

CD 

<
 

Z
 

12 1622 1625 1 4 MCtBO 1618 

12 1715 1716 1 4 MC * BO 

12 2049 2052 1 4 MC * BO 2046 

12 2114 2116 1 4 BO * MC 

12 2127 2128 1 4 MC * BO 

13 2051 2102 2 05 1D 008 1 B0(WWV10-0.8.WWV15-0.4, 2050 
KKE4-0«4*KKE5-0» 3) 

r26 0008 0042 0014 42 1 MAINPG-42) 0003E 

r26 
0010 0040 0030 G 1- 1 MA 

L26 0020 0050 1 1 TA 

r 26 U458 0513 0502 52 1 + 1 DE 0508E 

r26 0510 0525 0515 1 + 1 DE 

1-26 0515 0535 0522 58 1 + 1 DE 

26 1249 1252 1 5 MC tRO 

28 2138 2141 1 + 4 BO»MC 

28 2205 2211 1 + 4 BO * MC 

28 2219 2233 1 + 4 BOtMC 

28 2233 2235 1 4 BO.MC 2232 

31 2018 2020 1 4 BO.MC 

31 2023 2026 1 + 4 BO *MC 

31 2027 2029 1 + 4 BO *MC 

[MfM - ST4H0AH0S ■ •OULOOT 

No SCNA, SEA, Burst report received from Hawaii 



RIOMETER EVENTS IIIx 

MARCH 1965 

FROBISHER BAY 30 Mc/s 

MAR 

1965 

START 

UT 

END 

UT 

MAX. 

UT 

MAX. 

ABSORP 

db, 

(tenths) 

NO. 

OF 

PEAKS 

MAR 

1965 

START 

UT 

END 

UT 

MAX. 

UT 

MAX. 

ABSORP. 

db, 

(tenths) 

NO. 

OF 

PEAKS 

3 0240 0350 0243 5 1 25 0906 1140 0925 7 2 

13 1440 1744 1532 6 1 26 0208 0306 0227 8 3 

15 0042 0126 0053 11 2 26 0936 1120 1011 3 1 

15 0932 1112 1100 5 1 27 0212 0229 0219 3 1 

16 0310 0422 0335 16 2 27 0606 0626 0615 5 1 

20 1350 2140 1534 10 1 27 0850 1040 1013 5 1 

21 0010 0208 0047 9 1 27 1510 1730 1549 7 3 

23 0540 0642 0548 8 1 29 0256 0308 0303 4 1 

23 0920 1410 1224 8 2 29 1344 1742 16 12 5 5 

24 1152 1438 1310 7 2 

COMMERCE - STANDARDS - BOULDER 



IVa SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 

APRIL 1965 

ARO-OTTAWA 2800 Mc/s 
DRAO PENTICTON 2700 Mc/s 

APR 

1965 

U 
R 
A 
N 
E 

DESCRIPTIVE 

TYPE 

START 

UT 

DURATION 

HRS MIN 

MEAN 

FLUX 

MAXIMUM 

REMARKS 

TIME FLUX 

1 1 Simple 1 1928 2 1.0 1929 2.0 

11 3 Simple 3A 1446 1 34 2.5 1508 5.0 

6 Complex f 1448 10 4.5 1453.5 10.0 

11 3 S imp le 3 1722 1 23 0.8 Indet. 1.2 

12 3 Simple 3 1840 4 20 1.5 2125 3.0 

15 3 S imp le 3 2105 38 1.0 2116 2.0 

15 3 Simple 3 2310 > 2 40 - 2320 4.0 

18 3 Simple 3 1914 2 26 0.9 Indet. 1.8 

COMMERCE - STANDARDS - BOULDER 



SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 

IVb 

APRIL 1965 

NBS BOULDER 108 Mc/s 

None observed 

NOMINAL TIMES OF OBSERVATION 

APRIL 1965 

NBS BOULDER 108 Mc/s 

April 

1965 

HOURS OF 
OBSERVATION 

U.T. 

HOURS OF 
INTERFERENCE 

U.T. 

April 

1965 

HOURS OF 
OBSERVATION 

U.T. 

HOURS OF 
INTERFERENCE 

U.T. 

1 1250-0109 16 1226-0122 
2 1248-2125 2038-2055; 17 1225-0123 1405-1415 

2103-2107 18 1223-0124 
3 1327-0111 19 1222-0125 
4 1245-0112 2302-2311 20 1220-0126 
5 1243-0112 

21 1219-0127 
6 1242-0113 22 1218-0128 1830-1950 
7 1240-0114 1720-1758 23 1216-012 9 2327-0129 
8 1239-0115 24 1215-0130 
9 1237-0116 25 1213-0131 1337-1730; 

10 1235-0117 2108-2118 

11 1234-0117 26 1212-0132 1212-1915 
12 1232-0118 27 1211-0132 1211-2238 
13 1231-0119 2333-2339 28 1209-0133 
14 1229-0120 29 1208-0134 1238-1327 
15 1228-0121 30 1207-0135 

COMMERCE STANOAROS BOULDER 



IVc SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 

JANUARY 1965 

Fort Davis 50-320 Mc/s 

1965 OBSERVING HOURS 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 
MG 

REMARKS 

TYPE TIMES 
U. T 

INT 

Jan. 1 1409 - 2345 Weak I throughout day 
Jan. 2 1409 - 2345 Weak I during day 
Jan. 3 1409 - 2345 IIIG 1829 - 1830 1 165-35 Weak I during day 

IIIG 2000 - 2004 3 240-<35 
Jan. 4 1409 - 2345 
Jan. 5 1409 - 2345 

Jan. 6 1409 - 2345 
Jan. 7 1410 - 2345 
Jan. 8 1409 - 2345 
Jan. 9 1409 - 2345 
Jan. 10 1410 - 2345 

Jan. 11 1409 - 2345 
Jan. 12 1410 - 2345 
Jan. 13 1410 - 2345 
Jan. 14 1409 - 2345 
Jan. 15 1409 - 2330 

Jan. 16 1410 - 2345 
Jan. 17 1410 - 2345 
Jan. 18 1410 - 2345 
Jan. 19 1409 - 2345 
Jan. 20 1409 - 2345 

Jan. 21 1409 - 2345 
Jan. 22 1410 - 2345 
Jan. 23 1409 - 2345 
Jan. 24 1412 - 2345 
Jan. 25 1410 - 2345 

Jan. 26 1410 - 2345 
Jan. 27 1403 - 2345 
Jan. 28 1403 - 2345 
Jan. 29 1404 - 2345 IIIG 1541 - 1542 1 180-125 
Jan. 30 1403 - 2345 

Jan. 31 1403 - 2345 Weak I during day 

9OUL0C* 



SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 

FEBRUARY 1965 

Fort Davis 50-320 Mc/s 

965 OBSERVING HOURS 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 

MC 

MNMK) 
TYPE TIMES 

U. T 
INT 

Feb 1 1402 - 2345 Weak* I throughout day 
Feb 2 1403 - 2345 IIIG 1413 - 1414 1 190-125 Weak I during day 

IIIG 1510 - 1513 1 240-<50 
IIIG 1614 - 1615 1 200-<50 
IIIG 1707 - 1708 1 240-<50 
IIIG 1859 - 1903 2-3 280-<50 
IIIG 2031 - 2032 2 240-<50 
IIIG 2051 - 2053 2-3 300-<50 
IIIG 2210 - 2213 3 230-<50 
IIIG 2248 - 2252 2 240-<50 

Feb 3 1402 _ 2345 
Feb 4 1403 - 2345 
Feb 5 1403 - 2345 IV 1800 - 1940 3 >320-100 1800-1802 Reverse slopes in Ill's. 

IIIG 1800 - 1803 2 150-<50 1800-1811 Unclassified bur»t with type II 
Unci. 1800-1811 3 150-<50 characteristics. 

1918-1920 Structure in IV. 
Feb 6 1402 - 2345 
Feb 7 1402 - 2345 
Feb 8 1402 - 2345 Weak I during day 
Feb 9 1403 - 2345 
Feb 10 1403 2345 

Feb 11 1403 _ 2345 
Feb 12 1403 - 2345 
Feb 13 1402 - 2345 
Feb 14 1405 - 2345 
Feb 15 1403 - 2345 

Feb 16 1402 _ 2345 
Feb 17 1402 - 1530 

1644 - 1718 
1805 “ 2345 

Feb 18 1403 _ 2345 
Feb 19 1403 - 2345 
Feb 20 1403 2345 

Feb 21 1403 _ 2345 
Feb 22 1403 - 2345 
Feb 23 1403 - 2345 
Feb 24 1404 - 2345 
Feb 25 1403 - 2345 

Feb 26 1403 _ 2345 
Feb 27 1403 - 2345 
Feb 28 1403 - 2345 



IVe SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 

MARCH 1965 

Fort Davis 50-320 Me s 

965 OBSERVING HOURS 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 
MC 

REMARKS 

TYPE TIMES 
U. T 

INT 

Mar 1 1334 - 2330 
Mar 2 1334 - 2330 
Mar 3 1333 - 2330 
Mar 4 1334 - 2330 
Mar 5 1333 - 2330 

Mar 6 1334 _ 2330 IIIG 1829 - 1832 1 200-<50 

Mar 7 1333 - 2330 
Mar 8 1333 - 2330 
Mar 9 1334 - 2256 
Mar 10 1334 - 2330 

Mar 11 1333 _ 2330 
Mar 12 1333 - 2330 
Mar 13 1333 - 2234 
Mar 14 1334 - 2330 
Mar 15 1334 - 2330 

Mar 16 1333 _ 2330 
Mar 17 1334 - 2330 
Mar 18 1333 - 2330 
Mar 19 1334 - 2330 
Mar 20 1334 2330 

Mar 21 1333 _ 2330 
Mar 22 1333 - 2330 
Mar 23 1333 - 2330 
Mar 24 1334 - 2330 
Mar 25 1333 - 2330 

Mar 26 1333 _ 2330 
Mar 27 1334 - 2330 
Mar 28 1333 - 2330 
Mar 29 1333 - 2330 
Mar 30 1333 - 2330 

Mar 31 1333 - 2330 

STANDARDS BOULDER 



SOLAR RADIO EMISSION 

SPECTRAL OBSERVATIONS 
IVf 

APRIL 1965 

High Altitude Observatory 

Boulder 7.6-41 Mc/s 

Date 
April 
1965 

Bursts 

Frequency 
Range (Mc/s) 

Date 
April 
1965 

Bursts 

Frequency 
Range (Mc/s) 

Type Time (U.T.) Inten¬ 
sity 

Type Time (U.T.) Inten¬ 
sity 

1 no observ. 1644-2400 13 III 2234:45-2235:45 1+ 21-41 
5 no observ. 1950-2400 14 III 0051:15-0051:30 1 22-41 
6 no observ. 1852-2400 no observ. 1400-2215 
9 Ill 2005-2006:15 2 29-41 15 no observ. 1400-1806 

III 2304:15-2305:15 3 20-41 16 no observ. 1400-2400 

10 III 0013-0013:45 2 22-41 20 no observ. 1400-1652 
11 III 0001-0001:45 2 25-41 22 no observ. 1330-2352 

III 1558-1558:30 2 22-41 26 no observ. 1406-1532, 
III 1648:30-1649:30 2 23-41 1554-1740 
III 1740:30-1741:30 2 20-41 27 no observ. 1556-1743 

III 1741:45-1742 1 23-34 hi 2023-2023:30 1 18-41 
III 1844:45-1845:30 2 22-41 28 no observ. 1300-2100 
III 1846:15-1846:45 2 22-41 29 no observ. 1300-1543 
III 1847-1847:30 2 22-41 
III 2106:45-2107 1 21-35 

12 III 1428-1428:30 1- 24-34 
III 1502:15-1502:30 1- 23-37 
III 1924:45-1925:15 1- 23-41 
III 2115:30-2115:45 1- 23-41 

13 no observ. 1615-1837 
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Va COSMIC RAY INDICES 

(Neutron Monitors) 

MARCH 1965 

CHURCHILL CLIMAX DALLAS 

Mar. DAILY AVERAGE DAILY AVERAGE DAILY AVERAGE 

1965 COUNTS PER HOUR COUNTS PER HOUR COUNTS PER HOUR 

1 6536.5 3373.4 6639.6 
2 6546.8 3382.1 6656.5 
3 6507.4 3358.5 6620.9(21) 
4 6476.4 3358.0 6642.3 (22) 
5 6504.5 3343.2 6615.8 

6 6514.1 3343.3 6623.7 
7 6540.2 3361.5 6636.5 
8 6545.9 3358.7 6631.2 (23) 
9 6538.5 3350.2 6604.0 

10 6555.5 3347.5 (12) 6602.9 

11 6560.0 3358.2 6612.9 
12 6567.6 3369.4 6614.8 
13 6549.7 3362.0 6618.2 
14 6563.6 3357.5 6609.9 
15 6584.6 3363.8 6626.8 

16 6607.3 3373.9 6618.2 
17 6609.4 3382.5 6650.8 
18 6622.9 3387.7 6667.2 
19 6629.4 3389.9 6669.1 
20 6640.0 3387.0 6667.9 

21 6634.2 3374.7 6657.8 
22 6635.5 3379.8 6646.8 
23 6623.0 3393.4 6648.1 
24 6608.7 3393.6 6659.4 
25 6582.6 3393.4 6642.0 

26 6593.1 3384.4 6642.3 
27 6602.7(11) 3371.7 6637.8 
28 6591.9(12) 3372.8 6631.5 
29 6607.2 (5) 3373.6 6631.5 
30 6598.8 3371.8 6638.8 

31 6601.0 3379.1 6648.6 

COMMERCE - STANDARDS - BOULDER 

( ) Number of hours for which data are available if less than 24 (or number 

of section hours if less than 40 for Climax). 

Churchill Super Neutron Monitor, Scaling Factor 120. 

Climax IGC Station B305, Scaling Factor 128. 

Dallas Super Neutron Monitor, Scaling Factor 120. 
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Via GEOMAGNETIC ACTIVITY INDICES 

MARCH 1965 

Mar. 
1965 

C 
Values Kp 

Ap 
Final 

Selected 
Days 

Three 
1 2 

hour Gr. interval 

3 ^ 5678 

Sura 

1 0.6 lo 1+ 0+ 1+ 2+ 3+ 2- 1+ 13- 7 Five 
2 0.6 Oo 1+ 1+ 1+ 2o 3+ 3+ 2o 15- 8 Quiet 

3 1.4 3+ 4- 4o 3o 3+ 5- 5- 4o 31- 26 
4 0.8 4o 6o 4o 3+ 2o 1+ lo 1- 22+ 21 8 

5 0.5 Oo 1- 2o 3+ 2o 2- 2o 2- 13+ 7 10 
11 

6 0.3 lo lo 0+ 1- 0+ lo 2o 2+ 9- 4 18 

7 0.4 3o 2- 2- 2- 2+ 2o lo 0+ 14- 7 30 
8 0.0 0+ 0+ 1- lo 1- 0+ 0+ Oo 4- 2 

9 0.0 lo 1- 2- 1- 2- 1- 0+ 1+ 80 4 
10 0.0 1+ Oo Oo 0+ lo Oo 0+ Oo 3o 2 

11 0.1 2- 1+ lo 1- 0+ 1- lo 0+ 7o 4 Five 
12 0.4 Oo 0+ 0+ Oo 2+ 1+ 2+ 2o 9- 4 Disturbed 

13 0.7 2- 2o 2+ 3+ 3+ 3- 1+ 0+ 17o 10 
14 0.5 0+ 2o lo lo 2+ 2- 2o 3- 13 0 6 3 
15 0.7 3+ 2o 3+ 3- 1+ 3- 3+ lo 20- 12 4 

23 
16 0.3 1+ 2o 0+ lo 0+ 0+ 0+ 2+ 80 4 25 
17 0.3 1- lo 1+ lo 2- 2+ 2o 0+ 10+ 5 26 
18 0.0 0+ 0+ 1- Oo 1- 0+ Oo Oo 2+ 2 
19 0.2 Oo 0+ 2- 2- 1+ 0+ 1- 2- 8- 4 
20 0.3 2o Oo 0+ 2o 2+ 1- 2- 1+ 10+ 5 

21 0.6 3- lo lo 2- 3- 2- 1+ 3+ 15+ 8 Ten 
22 0.6 1- 0+ 1- 0+ 1- 1+ 3o 4o llo 8 Quiet 
23 1.3 2o 4- 4+ 3o 3o 4+ 5o 4+ 30- 25 
24 0.7 1+ 2- 3o 4o 4- 2o 2o 2+ 20o 12 6 
25 1.1 2o 3+ 5o 4+ 2+ 2- 4o 2+ 25o 20 8 

26 0.7 4+ 3o 4- 2+ 2- 2- 2o 2+ 21o 13 
y 

10 

27 0.6 3- 2+ 3- 2- 1+ 2o 3o 1+ 17o 9 11 
28 0.2 1- 2o 3- 1+ 1- 1+ 0+ 0+ 9+ 5 16 

29 0.3 2o 2- 1+ 1- 2o 2- 2o lo 12+ 6 18 
30 0.0 Oo Oo 0+ 1- lo lo lo 0+ 4+ 2 19 

31 0.1 1+ 2o 1+ 2- 0+ 0+ 0+ lo 8+ 4 30 
31 

Mean: 0.46 Mean: 8 

COMMERCE STANDARDS BOULDER 
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Vila CRPL RADIO PROPAGATION QUALITY FIGURES AND FORECASTS 

NORTH ATLANTIC, NORTH PACIFIC MARCH 1965 

MAR 

WHOLE DAY 

INDICES 

advance 

FORECASTS 

(Jc- 

REPORTS) 

FOR 

NORTH ATLANTIC NORTH PACIFIC GEOMAGNETIC INDICES 

6 - HOURLY 

QUALITY FIGURES 

SHORT-TERM FORECASTS 

ISSUED ABOUT ONE 

HOUR IN ADVANCE OF: 

8 - 

QUALITY 

HOURLY 

FIGURES 
,F" K si A si 

ISJbb 
NORTH NORTH AVERAGE • HOLE 

00 06 12 18 03 II 19 HALF DAY HALF DAY 
HIGH TO TO TO TO 00 06 12 -8 TO TO TO 

ATLANTIC PACIFIC latitude OAT 06 12 18 24 1 1 19 03 (1) (2) (1) (2) 

I 6+ 6 6 7 6o 6- 7o 7o 6 6 7 7 6 6 7 1 i 3 3 i i 4 

2 6o 6 6 6 6o 5+ 7- 7- 6 6 7 7 6 5 6 1 2 6 5 i 2 6 

3 6o 6 6 6 6o 5o 7- 6+ 5 4 7 7 6 5 6 3 3 16 7 3 3 13 

4 6- 6 6 6 5o 4o 7- 6+ 6 5 7 7 6 5 6 (4) 1 13 8 (5) 1 27 

5 5+ 5 5 5 5- 4o 7- 6+ 6 5 7 7 5 5 6 2 1 5 11 2 1 6 

6 6o 5 6 5 6- 5o 7- 7- 6 6 7 7 5 5 5 1 1 2 13 0 1 1 

7 6+ 6 6 5 6+ 5o 7- 6+ 6 5 7 6 6 6 6 2 2 7 11 2 2 6 

8 6o 6 6 6 6- 5o 7- 7- 6 5 7 7 6 5 6 0 1 1 9 O 0 1 

9 6+ 6 6 6 6- 5+ 7o 7- 6 5 7 7 6 5 6 1 1 3 7 1 1 3 
10 7- 6 6 6 6+ 6- 7o 7o 6 5 7 7 6 5 5 0 0 1 6 0 0 0 

11 6+ 6 6 6 6+ 6- 7- 7- 6 6 7 7 6 5 6 1 0 3 5 2 0 3 
12 6+ 6 6 6 6+ 6- 7- 7- 6 6 7 7 6 5 6 0 2 3 7 0 1 2 

13 6+ 7 7 5 6o 6- 7- 7- 6 5 7 6 7 5 7 2 2 8 11 2 2 8 

14 6+ 7 7 5 6+ 6- 7- 7- 6 5 7 7 7 6 6 1 2 5 9 1 2 5 

15 6+ 6 6 6 6+ 6- 7- 7- 6 6 7 7 6 6 6 3 2 13 5 3 2 11 

16 6o 6 6 6 6- 5+ 7- 7- 6 5 7 7 6 6 6 1 1 3 3 1 0 2 

17 6o 6 6 7 6- 5o 7- 7- 6 5 7 7 6 5 6 1 1 4 3 1 1 4 

18 6+ 6 6 6 7- 5+ 7- 7- 6 6 7 7 6 6 6 1 0 1 7 0 0 1 

19 6+ 6 6 5 6+ 5+ 7- 7- 6 6 7 7 6 6 6 1 1 3 9 1 1 2 
20 6+ 7 7 5 6+ 6- 7- 7o 6 6 7 7 7 6 6 1 2 4 12 1 2 4 

21 6+ 7 7 5 7- 6- 7- 7- 6 6 7 7 7 6 7 1 2 6 10 1 2 7 
22 7- 7 7 6 7- 6o 7- 7o 6 6 7 7 7 6 6 1 2 6 9 1 2 4 

23 6+ 6 6 6 7- 6- 7- 6+ 6 5 7 6 7 5 6 (4) 3 23 7 (4) 3 23 
24 6o 7 7 6 6o 5- 6+ 7- 5 5 6 6 7 6 6 3 2 10 7 3 3 14 

25 6o 6 6 6 6- 5+ 7- 7- 6 5 6 7 6 6 6 3 2 14 9 (4) 2 23 

26 6o 6 6 6 5+ 5+ 7- 7- 6 5 7 7 6 6 6 3 2 12 7 (4) 1 13 
27 6+ 6 6 6 6+ 5+ 7- 7o 6 5 7 7 6 5 6 3 2 8 5 2 2 7 

28 6+ 7 7 6 6+ 6+ 7- 7- 6 6 7 7 7 6 6 2 1 4 3 2 0 5 

29 6+ 7 7 6 6o 6o 7- 7- 6 6 7 7 8 6 6 2 1 5 7 1 1 3 
30 6+ 7 7 5 7- 6o 7- 7- 6 6 7 7 8 6 6 0 1 2 15 0 1 1 

31 7- 7 7 5 7- 6- 7- 7- 6 6 7 7 7 6 6 2 0 3 15 2 0 5 

SCORES 

QUIET PERIODS : P 16 20 20 30 26 

s 9 11 9 1 5 

U 6 0 0 0 0 

F 0 0 0 0 O 

DISTURBED 

PERIODS: P 0 0 O 0 0 

s 0 0 2 0 0 

u 0 0 O 0 0 

F 0 O 0 0 0 

CO**CRC£ - STANDARDS - BOULDER 

NOTES: 

1. The advance Jc-forecasts are scored against the average high latitude whole day indices. 

2. The observed indices for the North Pacific are low weight because of insufficient data available for 

their preparation. 

3. The predicted Apr indices are issued each Wednesday for the coming seven days. The value for the first 

day of each prediction period is underscored. 
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CRPL RADIO PROPAGATION QUALITY FIGURES AND FORECASTS viib 

NORTH ATLANTIC 

MARCH 1965 

— Short-term forecast I Range of reports 

o Quality figure 

11 2 13 

ti# 

14 

■+/) 

15 

tf1- 

6 17 18 19 20 

■ 1 ” 1 ' 1 " 1 

OUTCOME OF ADVANCE FORECASTS-- FINAL ESTIMATES (I TO 7 DAYS AHEAD) 

HIGH LATITUDE 

QUIET 

ACTUAL 

COMPARISON 
(SEE TEXT) 

COMMERCE STANDARDS BOULDER 



Vile USEFUL FREQUENCY RANGES -- NORTH ATLANTIC PATH 

MARCH 

C^UT 3 6 9 12 15 18 21 24 
MC/S 
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1965 

COMMERCE STANDARDS BOULDER 



USEFUL FREQUENCY RANGES ~ NORTH ATLANTIC PATH Vlld 

MARCH 1965 

tfuT 3 6 9 12 15 18 21 24 

Adapted from Observations by Deutsches Bundespost 



Villa lOSY ALERT PERIODS 

INTERNATIONAL URSIGRAM 
AND WORLD DAYS SERVICE 

APRIL 1965 

Apr. 

1965 

TIME 
OF ISSUE 

UT 
ADVANCE GEOPHYSICAL ALERT 

WORLDWIDE GEOPHYSICAL ALERT 

NO. TYPE TIMING ELABORATION 

1 185 Strat Warming * Exists North of Spitzbergen moderate 

2 186 Strat Warming Exists North Pole 

3 187 Strat Warming Ends Spring Circulation change in 

progress 

6 188 Solar Calme Exists 

11 1800 McMath, Solar Activity East 

Limb 

12 189 Solar Activity Exists East Limb Flares 

13 190 Solar Activity Exists East Limb 

14 191 Solar Activity Exists 

16 0325 Sac Peak, Solar Flare 15/2325Z 192 Solar Activity Exists Flares 

17 193 Solar Activity Exists Flares 

18 194 Solar Activity Exists 

19 195 Solar Activity Exists 

Magnetic Storm Exists 

25 0224 Lockheed, Solar Flare 25/0031Z 

COMfcCRCE - STANDARDS - BOULDER 

* Strat = Stratospheric 

Erratum: In CRPL-F 248 B, Villa, GEOALERT 182 on March 28, 1965 should have also listed "Strat Warming 

Exists". The printed elaboration explains the stratospheric warming. 
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