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THIS REPORT WAS PREPARED UNDER THE DIRECTION OF JOHN B. TOWNSHEND, CHIEF OF THE COLLEGE OBSERVATORY 
WITH THE ASSISTANCE OF OBSERVATORY STAFF f€MBERS J.E. PAPP AND E.A, SAUTER, AND IN COOPERATION WITH 
THE GEOPHYSICAL INSTITUTE OF THE UNIVERSITY OF ALASKA. THE COLLEGE OBSERVATORY IS A PART OF THE 
BRANCH OF ELECTROMAGNETISM AND GEOMAGNETISM OF THE U.S. GEOLOGICAL SURVEY. 

COLLEGE OBSERVATORy PRELI.MIMARY GEOMA.GNETIC DATA 

INTRODUCTION OBSERVATORY LOCATION 

The preliminary geomagnatio data included 'nere is 
made available to scientific personnel and organizations, 
as part of a cooperative effort and on a data exchange 
'oasis because of. ihe early need by some users. To 
avoid delay, all of -he data is copied from original 
forms processed at the observatory; therefore it should 
be regarded as preliminary.• Inquiries about this report 
or about the College Observatory should be addressed "i;o: 

Chief, College Observatory 
U.S. Geological Survey 
Yukon Drive on West Ridge 
Fairbanks, Alaska 99701 

Requests for copies of the magnetograms except'for 
the current month should be addressed to: 

World Data Center A-NOAA 
Environmental Data 'Service 
Boulder, Colorado 30302 

"The College Observatory, operated by the U. S. 
Geological Survey, is located at the University of 
-Alaska, Fairbarj£s, .Alaska. It is near the.Auroral 
Zone and the .lorthern limit of t.he -rorld' s greatest 
earthquake belt, t'ne ciroum-Pacific Seismic '-.elt. 
-Although the observatory's basic operation is in geo
magnetism and seismology, it cooperates with other 
scientists and organizations in areas where the facil
ity and personnel can be of service. 

The observatory is one of three operated by the 
USGS in Alaska. The others are located at Barrow and 
Sitka'. 

The position of the, observatory site is: 
Geographic latitude:- cZpi l. 6' M 
Geographic longitude l.i7°50.2'W ' 
Geomagnetic latitude -̂ 64.6 
Geomagnetic longitude '•256. 5° 
Elevation 200 meters 

GEOMAGNETIC DATA 

Normal, Storm, and -Rapid Run magnetograms and 
appropriate calibration data are processed daily at 
the observatory, and are available for analysis or 
copying. Also available' are mean .hourly scalings, 
K-Indices, selected -nagnetic phenomena reports, and 
on a real-time basi's are recordings from a 3-oompo-
nent fluxgate magnetometer and F-oomponent proton 
magnetometer. 

Magnetic .Activity 
The K-Index. The K-Index is a logarithmic measure-

.ment of the range of the most disturbed component (D or 
H) of the geomagnetic field for eight intervals beginning 
0000-0300, 0300-0600...2100-2400 UT. It is a measure of 
the difference between the highest and lowest deviation 
from a smooth curve to be expected for a component on a 
magnetically quiet day, within a three hour interval. 

The Equivalent Daily .Amplitude, -AK. The K-Index 
is converted into an equivalent range, ak, which is near 
the center of the limiting gamma ranges for a given X. 
The average of the eight i/alues is called equivalent 
dally amplitude AK. The unit 10Y has been chosen so as 
not to give the illusion of an accuracy not justified. 

The schedule for converting gamma range to K, and 
K to ak is as follows: 

Gamma Range K - Index ak* 
0 
3 
7 
15 
27 
48 
30 
140 
240 
'400 (IOY) 

The I'ilagnetic Daily Character Figure, C. To each 
Universal day a character is assigned on the basis 
C=0, if it is quiet; C=l if it is moderately 
disturbed;- C=2 if it is greatly disturbed. The 
method used to assign characters at the College 
Observatory is based on AK as follows: 

0 
25-
50 
100 
200. 
350 
600 
1000 
1650 
2500+ 

< 25 
< 50 
< 100 
< 200' 
< 350 . 
< 600 
<1000 
<1650 
<2500 

0 
1 
2 
3 

' 4 
5 
o 
7 
3 
9' 

-AK Range . 
-0*11 
11» 50 
50+ 

-Routine assigrenent of C 
College on -January 1, 1976. ' 
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Selected Phenomena i Outstanding .Magnetic Effects 
Prior to January 1, 1976, t.he'Normal i Rapid 

. -Run records were reviewed at the observatory for 
selected magnetic phenomena and the events identified 
•ffere forwarded to the. lUGG Commission on .¥.agnetic 
Variations and Disturbances. This was discontinued 
on -January 1, 1976, but a report on Outstanding 
rJlagnetic Effects is prepared monthly for t.his report. 

Principal Magnetic Storms 
Gradual and sudden commencement magnetic distur

bances with at least one K-Index of 5 or greater, which 
are believed to be part of a world-wide distur'oance, 
are classified as principal magnetic storms. The time 
of the storm begi.nnir-g and endir.g; direction and 
amplitude of sudden commencements; period of maximum . 
activity; and storm range are reported. .Monthly reports 
of these data are for'.varded to the 'World Data Center .A 
in Boulder, Colorado. 

Magnetogram Hourly Scalings 
-Magnetogram hourly scalings are averages for 

successive periods of one hour for the D, H, and Z 
elements. 'The value in.the col'-imn headed "01" is the 
average for the hour beginning OOOO and ending 0100. 
Note that the values on the scali.ng sheets are in tenths 
of mm with the decimal point omitted. The user of these 
scalings should keep in mind that the tabular values are 
hourly .means and if -he is interested in the detailed 
morphology of the .magnetic field, he should refer directly 
to the magnetogra-ms. 

Magnetograms 
The normal magnetogra-ms in this report are repro

duced at about one-third the size of the originals. Pre-
li.Tiinary base-line values and- scale values adopted for 
use with the original .magnetograms are included. For days 
•when the .magnetic field is too disturbed for the Normal 
magnetogram to be readable,Storm magnetograms are repro
duced. 

•Absolutes, Base-lines, and. Scale Values 
To determine the absolute value of the .magnetic 

field from, the hourly means or from poi.nt scalings the 
following equations should be used: 

D=Bi3+d-So; H=3-̂ -+h-3 ;̂ Z=B2+z-S2 
where D, H, anil .Z are-absolute"^values; 
Br), Bu and S^are base-line values; 
S[), Sfi and S^ are scale valu'es: ' 
and d, h, and z are scalings in milli.T.eters. 



HUAA FORM 7* m U. S. DEPARTMENT OF COMMERCE 
(9-72) ' . o - ' J J NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION' 

MAGNETIC ACTIVITY 
(Greenwich c i v i l t ime, counted from midn ight to 

DATE 

1 

2 

3 

i 

5 

6 

7 

8 

9 . 

10 

.11 

12 

13 

14 

15 

16 

17 
' 18" 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3-1 

midnight) 

K-INDICES 

CT « « tx 
o S o 7 
i A it i t 
o o o o 

3 '2 3 6 • 
2 2 6 6 
1 . 0 0 ' 0 
2 3 6 5 
2. 5 5 7 

3 1 .3 2 
2 2 3 6 
2 1 4 5 
1 0 0 3 
1 1 0 6 . • 

1 0 1 . 5 
0 0 2 4 
2 2 2 4 
3 4 4 7 . 
3 3 2 3 

2 3 3 3 
3 2 3. 3 
2'" 3 5 . 6 " -
2 1 2 3 
1 1 4 4 

O O O l 
1 1 1 0 
0 0 0. 5 
O O O l 
1 . 4 4 3 

5 3 ' 3 • 4 
2 2 3 3 
1 2 2 3 
2 3 5 6 
3 ' 2 2 4 
4 4 3 4 

u> o — * 
— — M fM 

A J. i i 

•5 5. 3 3 
6 3 2 1 
1, 2 1 1 
1 0 0 1 
7 7 6 3 

2 1 2 1 
5 . 7 6 2 

. 5 2 1 0 
3 0 0 1 ' 
5. 3 1 0 

3 1 1 1 
4 4 2 3 
5 6 5 4 
7 6 4 3 
5 5 4 2 

4 3 2 2 
5 4 3 2 
4'" ' 5 5 2 
1 . 5 4 1 
5 5 1 . 0 

0 0 3 2 
0 1 1 , 0 
3 0 0 0 
1 0 1 1 
6 6 4 3 

6 5 3 3 
5 5 2 2 
5 4 2 2 
4 5 2 1 
5 5 3 3 
5 4 4 3 

K S C A L E USED: 

LOW -R LIMIT FOR K " 9 

=»eNT SCALE VALUE 

• 

LOWER LIMIT FOR K = 9 . 

0 

683.8 
3.75 

2560 
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38 
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04 
31 . 

32 
24 . 
21 

. 28 
27 
31 

H 

321.7 
7 . 8 1 

2510 
S C A L I N G S ANO COMPUTATIONS HAVE SEEN CHECKED. 

APPROVED 

OBSERVATORY 

COLLEGE, ALASKA 

MONTH ANO YEAR 

,I'#JICH 1981 

AK 

30 
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. 20 
77 

(^ 
48 
18 
05 
19 

10 
14 
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23 
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. 19 

•35 '• 
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03 
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34 
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15 
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27 

• j ^ 

TIME SCALE ON 
MAGNETOGRAMS 

20 mmAr 

SUDOEN COMMENCEMENTS 

d . h m 

POSSIBLE SOLAR-FLARE 
EFFECTS BASED ON 

INSPECTION OF GRAMS 
ALONE (WITHOUT 

REFERENCE TO DATA 
FROM OTHER SOURCES) 

BECIN 

d ll m 

E N O 

d h iti 

-

(mm) 

(7 /mm) 

(CO nearest 107) 

JOHN B. TOV/NSKE'ND, CHIEF, COLLEGE OBSERVATORY ' 
O B S E R V E R I N C H A R G E 1 

N O A A F O R M 7 8 - 1 3 3 S U i ^ E a S E D E S C & GS F O R M 8)S * U.S- G O V E R N M E N T P R I N T I N G O F F I C E : 197 3-7 8 I-9 57 
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OUTSTANDING HAGNETIC EFFECTS 

OBSERVATORY 

COLLEGE, ALASKA 

MONTH'' 

Iv-IARCH 

YEAR 

1981 

DATE 
TIME 

U . T . 

NATURE OF 

PHENOMENON -
REMARKS 

04 

05 • 

05 

07 

12 

12 

2033 

0535 

19XX 

19XK 

09XX 

1823 

ssc 

s i * 

pc5 

PC 5 

p i 2 

s s c* 

With bps 

IDENTIFIED BY: JBT VERIFIED BY: JEP 

1. NATURE OF PHENOIvENON: s s c , s s c * , s i , s i * , b , bp , b s , b p s , p e l , pc2 
pg, p i 1,- p i 2 , s f e . 

p c 5 , 
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NOAA FORM 86-500 
(11/73) 

Data from Individual Obaervatoriea; 

PRINCIPAL MAGNETIC STORMS 

COLLEGE OBSERVATORY, COLLEGE, ALASKA 
MARCH 1981 

WOC-A FOB SOLAn-TIHRCaTniAL PMValC* 
INVlBONMENTAL DATA a l n V l C « . NOAA . 
a O U L D t n , COLORADO BOJOa U.S.A. 

Obs. 
2 U t U r . 

lAOA 
sod* 

Geomag. 

l a t . 

Commencement 

day hr min 
type 

SC - amplitudes 

D(') H(Y) Z(Y) 

Max. 3 hr — index K 

day (3 hr - period) 

Ranges 

K DC) H(Y) Z(Y) 

UT End 

day hr 

CO ,0 64r6 N 01 

04 

07 

12 

25 

0738 

2033 

07XX 

05XX 

S.C* 

S.C* 

1823 S.C* -12 +59 

+116 1̂8 

+23 

01 
02 

05 

07 

14 

25 
26 

4 
3, 4, 5 

4, 5, 6 

4, 5 

5, 6 
5 

6 
6 

170 

396 

341 

266 

215 

1190 

1830 

1620 

1320 

960 03 01 

1330 06 01 

1310 720 08 02 

1330 16 08 

790 26 23 



V ' COU£GE 03SE.nVA10HY, C O U Z C E , A U ^ K A — PHEUMTNAHY CAI.TT.=ATION DATA FOR: /y/?/gr// / S S I 
'f!0?MAL y-AG.STTOSRAPH 

CCKPC3?HNT 

D 

a 

z 

. .?E?JOD 

FHCM 

OOOO U.T. 3 - 1 - 8 / 
: >r 

oooou.r.^ 3 - / - e / 
Oooou.r. 3 - / 3 - 3 / 
ooooUT. 3 - S . / - 8 / 

OOOO u.T.̂  3 - / - 3 / 
OOOOU.T.. 3 - / 3 - 8 / 
OOOO U . T . 3 - S . / - 3 / 

TO 

SloisO.T, 3 - 3 L 8 I 

• 

a'/oouT.. 3- /0 . -8I . 
SYooO.r. 3 - 2 0 - 3 / 
^ ' /oo o.r.. 3 - 3 / - 8 / 

S.'/oou.T. . 3 - / ^ - 3 / 
^Vc>oO.T..3-2o-8i 
:i¥oa a . r . . 3 - 3 / - 8 / 

CAl. '-HRAIION 

SCAIZ VALUE 

/ • o / / n ^ STxIhshr^ 

• 

7.8xj thhi 
f t 

// 

7 y srAi/n 
f 

t l 

B A S E U J E 

^ 7 * y , i . 5 £-

/ S . - / S 3 r 
/ a . 7 G 2 r 
/^^TLTvar 

^s/3i. r 
T ~ j r / 3 / ^ 
S ' j s - / y 3 r 

- STOHM .MAGKETXPJU^ 

CCKPCSEST 

D' 

H' 

Z 

PERIOD 

FHCM - , 

oooour 3-/-3/ 

OOOO U . T . 3 ' / - 8 / 

OOOOU.T. 3 - / - 3 1 1 

TO 

^VaoU.T. 3 - 3 / - 3 / 

^^oo U.T 3 ' 3 / - 8 / 

^'/ooO.r. 3 - 3 / - 8 1 

CALZBKATION 

SCAIE VALUE 

7^8//VM \S.37^/7T}m 

y y . <s )s-//n/n 

•^3 . & rf/vM 

SASELDIE: 

^ 3 ° ^7. 'c £ r . 

//^/-rr 1 

j r -y^4C3 jr 

RAPnJ HUH MAGJETOGRAFH 

CtXPCSCHT 

D 

H 

Z 

PERIOD 

FRCM TO 

CAI.rBRATION 

SCALE VALUE 

MONTHLT MEA/r 'ABSOU/EE 

D . H 

2 8 ° QS.'zi i : . 1 / 2 9 8 3 r 
• C O a V I E D FRCM ffij! QUIETEST .DAIS DURISG MOBTH. 

DAK USm. - • /*//7-? 3 . ^ . 9 . / / 

VALUES* 

/ 2 
- J . . . . . • , t 

t 
1 

/ ^ 

z 

j f ^ r ^ S o ^ 

.2/ ^ 2 2 3 ;?y 
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M 
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— 

— 

— 

— 

—' 

— 
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S 

— 

— 

— 

— 

— 

— 

I ' r . , 

—' 

— 

— 
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t C A L t O 

. D r 

C H K C K C O 
BV 

V t e 

P u 

• t l i o r 

• Y 

S 
0 1 

OS 

U 6 

0 7 

O d 

O W 

IU 

11 

1 3 

14 

1 5 

IA 

1? 

l e 

I S 

2 0 

2 1 

t l 

2 1 

2 4 

1% 

2 6 

2 7 

2 b 

is 

SO 

Bl 

0 1 

/ ' y 2 

J'J'T 
/ a y . 

/ 7 o 

UT. 
1 5 9 

1 1 a 

1 5 2 

i&i 

1 3 1 

/ '/a 

/ t i tZ 

131 

111 

I C ' t 

/ c s 

/6y 
I l i S 

I S i 

/ 3 S 

l o z 

1 3 c 

1 2 0 

N 3 

'us 
6,0 

a i -

l oa 
l i s 

/ f T 
l oa 
/ U l 

/yiy_ 
I ' l o 

1 3 ' ! 

1 5 5 

151 

1 5 5 

I S I 

1 1 3 

T I T 
I S 3 

/16> 

3 1 

113 

1 1 9 

/sa 
/ 5 C 

/ ' l l 

I I Z 

L36_ 
/ O l 

I Z o 

/ X i 

3 9 

7 8 
1 1 

L e 

Oil 

/ O ^ 

l o e 
l l o 

/ / 3 

I ' lC 

1^.T 
/ 3 3 

1 5 9 

1 5 a 

1 3 , 

I 5 Z 

1 5 0 

1 3 U 

J T y 
I S H 

.illL 
9 2 

/ 0 9 

1 5 5 

/ S S 

I S 2 

I ' l o 

1 3 0 

/ O l 

i n 
C^l 

9 Z 

9 7 

1 9 

7 3 

>r/?5 i t r ^ e P 

r j E f i £ / ^ 5 

J E P 

ll a ( c « v 

MAGNETOGRAM HOURLY SCALINGS 
( U H 1 V E H 4 A L T I M E ) 
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0 4 

. 3 T 
111 

I S 3 

Ul 
/ 3 0 

i U 

I T i 

l i s 

153 
13̂ 1 
l i e 

U S 
I S O 

1 1 0 

10.9 

lyio_ 

1 2 3 

na 
I G o 

/ la 
/ T / 

/ 3 I 

y_3?.._ 
1 3 7 

9 o 

l oz 

9 2 

loQ 

c a 
l 3 o 

7 

0& 

T~LS 
' ICS 

"IT 
I ' le 

. T T 
ICZ 

1 1 1 

/ C o 

/ S o 

1 1 9 

I S 2 

1 5 9 

1 1 9 

/ l l 

/3s 
1 6 1 

I C I 

/ S o 

7 5 2 

/ S 3 

l 5 o 

/ I Z 

3 9 

I I S 

/oa 
i C 

3a 
1 3 1 

1 2 1 

Oti 

l i e 

B T 
'jy..iL. 
:l?'.L-
110 

TTL 
I 6 0 

i c jy 
I b O 

151 

1 5 C 

I C o 

1 2 0 

' / C l 

TTL 
l l o 

l o z 

TlEL 
/ V 9 

/.4.T 
/ 5 8 

/ S i 

S Z 

7 3 

l o l 
119 

A T 
l o 9 

l a o 

0 / 

1ST 
/3a 
Ics 
Ji* 
I C I 

.(.IT 

/ I l 

lcc_ 
1 5 3 

I 9 9 _ 

159_ 
1 1 1 

l 9 o _ 

I ' I 3 

?.£.L 
I S I 

9 3 

.L9..L 
/ S o 

/ C o 

I T I 

I 6 0 

1% 
\ 3<T 

B Z 

8 9 

l a s 

/ o e 
1 5 9 

0 0 

.I'lA. 
• : ^ 3 z * 

I C I 

-eo* 
..I't-T 
1 8 0 

I I I 

n i 
I C 7 

JA'T 
/ la 

1 2 9 

1 2 1 

2 -U1 

a I S 

1 5 5 

2 9 9 

r n 
/sc 
/ A T 
U£l_ 

I C I 

/ C Z 

9<i 

hSS_ 
l ie , 

l o a 
1 1 7 

OM 

7 0 

-ize* 
IJI 
[ B o 

/ 2 1 

I C 9 

ICC 

/ C 9 

I 3 3 _ 
ICo 

l l 

/ C l 

/ C 2 _ 

I S 2 

./AT 
/ I7 
/ 6 9 

. l § T 
/-52_ 
/ 3 e 

J .31_ 
1 3 1 

'lS3 

7T/ 
3 3 

/ 2 C 

io 

ml 
I C o 

; 7 7 

/ S B 

-JS'l 
7 3 0 

13V 
/ I Z 

S 3 * 

I C S 

5 0 

l l o 

J..TT 
./Ml. 
ic 's 
ICH 

'702 

/ S 7 _ 

I I T . 
J T y 
I C S 

7 ^ 9 

/sc 

/ a 9 

' T L 
113 
l a y 

I I . 

- 3 V 

TIT 
1 3 9 

i T 
I B Z 

1 7 2 

/yv_ 
1 8 9 

I 9 C 

' A T 
2.'./2 
1 3 1 

i c i 

T I T 
Z.LT 
2 0 : 5 

.I3.T 
7 8 7 

7 8 9 

i3yT 
TIT 
/ 7 3 

1 5 3 

I S 9 

2 1 3 

I C 3 

TTT 
9 2 . 

12 

3 3 S 

I 8 0 

Tis 
' / l a * 

1 6 9 

2 i a 

a n 
3 2 2 . 

1 9 9 

ml 
/ 9 S 

1 9 1 

3 1 9 

769 
2oa 
2 o o 

.1.93... 

2 o 1 

I C 3 

2 o l 

l 9 o 

I 9 Z 

I I Z 

s ut 

0 2 

0 3 

0 4 

0 5 

0 6 

0 7 

OQ 

0 9 

to 

I t 

12 

t 3 

1 4 

1 5 

16 

17 

•B 

l b 

2 0 

2 t 

2 2 

2 3 

2 4 

2 S 

2 6 

2 7 

3 0 

S I 

1 3 

aie 

./.2f.. 
n a 

IBZ 

53C* 
2CS_ 
a z i _ 
f aT 

. 2 7 5 

21l_ 
2 o o 

6 0 0 * 

1 9 1 

?T. . 
?.^T 
2 1 a 

193, 
2 5 3 
/ 8 0 

191 

2 i 3 . 
2 3 1 
ao:x 

?£T 
1 1 8 

2 c a _ 

3 o c 

2 o l 

m 

1 4 

23c* 

2.Z?. 
I B O 

. 5 ' / ' / * 

T^T 
3 2 0 

/aa 
2 9 7 

2 3 1 

2 C O 

I'^a* 
2 3 1 

2'3.k.. 
2 3 ? 

?/iT 
1 6 1 

2 a s 
. / . 7 / _ _ 

/ B o 

2 £ S _ 

l i t . 

s e y 
/ 3 1 _ 

2 . 0 0 

3 { T 

21a 

1 5 

2 3 3 

?TL 
:IPT 
8ocy 
J 9 1 _ 

3/7" 
/ 7 9 

1§T 
2 C 9 

/ 9 3 

/ l o _ 

2 1 3 

3 o l ' 

3 / 7 

Z ) o l 

2 1 1 

H T 
3 C 3 

LQyr 
2sy. 
lez 
sa';* 
a o 3 * 

WT. 
•2.3a 

' ^ . ( 1 . . . 

2 1 1 

) 6 

2 9 9 

•XoZ 

t i T 
1 8 3 

d o o 
2 0 a 

3 1 1 * 

1 9 1 

"205 

l o z 

2 2 6 

"373* 

3 7 3 " * 

a i l 

2 o 2 

l f .T 
3 1 S 

/fJL 
'2/3 

2 /Z / 

IT.... 

l i a * 
2SC__ 

2 3 Q _ 

3 2 S _ 

2 ' / T 
" 2 7 0 

a i l 

17 

3 2 1 

2 Z Z 

2 . 0 . 2 . 

l l T 

2 1 6 

'll/l 
2 1 2 

a o 5 
2 2 3 

2 0 5 

2 / S 
/ a o * 
2 2 5 
2 1 0 

2 2 s 

9./..T 
2 8 1 ' ^ 

?-?T 
/ 9 9 

2 3 3 

2 / 0 

2 o e 
33c 
3 c / 

J .1T 

2 8 9 

3 o Z 3 1 1 

«.. . 

t o 

d 8 ± 
2 C o 

2 3 3 

a'lT 
7o7^ 
^ 3 1 . 

2 o B 

2 / 3 

/ao 
2 3 1 

2 ' / S -

' ' / Z C * 

2.TL 
3 8 i 
a i o 

2 i y 
j i a _ 

2 ' / ! 

2 2 9 

?A7z. 
2 1 7 

2 S 1 7 

2 5 0 . 

2 5 o 

3 0 S -

1/T_ 
2 2 c 

3 3 0 

U . t . 

u ' l i v e i k 

I o r i N u * 
. . ^ l i 0 1 . 1 
• J . . . I i . c 

t t . , ( 0 fi' 

l ( « 
l »« 

11> 

l a 

2 C 9 

?7T 
2ai_ 

& 0 0 

2 1 9 _ 

2 B I 

2 3 B 

2 Z o 

a i z 

2 lB_ 
2 C 2 

3 5 1 

2 3 3 

i c a 

2 5 3 

p . i i _ 

2 5 ' 

2 9 S 

2 S C . 

2 1 3 

2 C 2 

2 8 2 

2 0 1 

2 1 9 

2 8 o _ 

2C.^ . . 
3 8 ' / 

2 9 2 ^ 

2 0 

aia 
1 9 3 

2 Z 1 

2 3 5 

2 3 1 

i ico 

183 
2 1 1 

aic 
2 Z 1 

2 S I 

2 C 9 

2 9 2 

2 5 1 
l e c 

/ I C 

2 3 3 

/ae, 

2 - 1 / 

2 ' 7 S 

a i l 

2 7 2 

2sa 
3 1 1 

2 2 2 . 

2 8 1 

l * / 2 

2 o l 

7 9 9 

2 1 

2 3 1 

/ e s 
1 9 1 

2 2 9 

2 2 8 

2 3 ' l 
191 
2 ' l o 

2 3 0 

2 2 1 

2 3 9 

2 2 2 

2oe 

/ 9 7 

1 3 3 . 

S o d 

l a i 

2 o S 

2 1 0 

1 1 7 

2 . 1 a 

2 C 9 _ 

2ac 
l 5 o 

2 1 0 

1 8 9 

2 1 9 

/.T7^ 
'33Z. 

2 3 C 

O B S Y . 

CO 

2 2 

2 1 1 

1 8 1 

I B I 

2 i a 

"aso 
T 3 S _ 

2 3 3 

2 l S 

2 3 o 

2 o l 

2 I S 

2 1 0 

aca 
2za 
2 3 Z 

2 1 2 

119 

1 3 2 

/ 3 a 

/ 7 9 

2 o o 

2 3 9 

2 1 3 

2 V / 

aiB 
2 / 2 . 

l 3 o 

2 o o 

1 9 1 

2 3 3 . 

2 3 / 

- I d i c i v . l l i . » c - l . i . « . S t . U .._ .'. . , uf n > - 5 u c i i c i i o f m . 

M » l l u i I .0M1; i l « * 1 L I G i« 

. L J N u i e i . o ( J : o< Mii v » l u 5 f c • i v B H . c u ( « e • - * . • » i i M k * i « t i 

l a u l t y I c C u l J . 

• U . i i c d (<WU1 jrniiM „ " * ! • * ' • c u u v r i i f J 10 N o . H.«l M»I.1> 

Y < A H 

111 

MON I H 

2 3 

151. 

/ l l 

1 8 2 

I 7 S 

2 I C 

2 1 1 

I S 

7 6 

/_ 
9 

1 1 1 

I P t S 

l i e 
/ B l 

/ a s 
2 ^ . 9 

2 Z 9 

/ 5 l 

1 3 9 

/ C l 

/ C o 

/ec 
• X P S 

2 i i 

S 2 3 

I C I 

I C S 

I C 

l £ > 

1 

' 9 

2 2 c 
2 o ^ 

-lA 

c 
n 
n 

T 
0 

'3 

I S O 

151 
2oa_ 
1 8 2 . 

I 7 C 

I C C 

/ C l 

1 1 1 

10 9 

I ' l l 
1 8 8 

1 9 0 

2 o l 

ICI 

1 5 1 

/ C 3 

7 S 7 

113 

1.1 
/a 

z 
0 

/ 7 3 _ 

-AS 

I 9 Z . 

/ee 
IS3 

/'i& 
/ l i 
/cc 

M O N T H L Y \ \ , U 

M O N T H L Y M £ * H 

k ' L t -

MANT 

0 

S U M 

' 7 3 / 5 -

3 1 1 3 

/ 1 3 ^ 9 

s-
' i o 9 

7 8 0 

i / C Z o 

< i . 2 5 l 

T 1 9 9 

^ 3 9 

' / C 0 2 . 

' 7 5 3 1 

1 1 2 8 

S o z i 
S u a 
r / e i 
. y - i - X S -

' / a 3 1 

•VSCC 

' / ' / I d 

H C 3 8 

y/Ai^T. 
Hcos 
H/'/S' 
V 
V 

5 1 2 

1 0 9 

S l l o 

3 e o i 
' / n o 
'/a o r 

/ 9 I 
O A T C S • I T H . O A P l i 

http://bc.il


v_ 

I .OIIM 7 t . l ( U 

V»I. .C.> . I C a l Y . i i t i . 

MAGNETOGRAM NOUHLY SCALINGS 
( U l l l V E I i S A L - ( I M E ) 

u c « l J . w ( 1'>0V/M.T.1 i . 1. 0.., n o l 1I.C ; 

C o 
u . t . 0[rAjil'<L-i or iul l4l t« 

o ^ l t . 1 \ . . i . . , . C . o l i , ^ U b l . l . t ' . . . . 
b . . . . * r I . . I . . . I C . . . . . . 

u i H u r . . CO fljjii 

u n i v c i k . l J . Y , 

M<<.. tL. .^ .r . : ,wicL-n . i .> - . ! . . • « . : t c n i u |> | . i ; c .< . N r p ^ i i v e v - l u r k ^ i r » , i d . *.;<l> inhi . tM ^ I K " " > 1 < O W I > . 

C 

— 

— 

— 

— 

^ 

— 

1 

l ; o , 

— 

— 

.._ 

— 

— 

l ' . » 

J-Z 

— 

- -

— 

-

'— 

t C A L e o 

OY 

c . t i ^ C K e u 
nY 

t t . i . . l HK-

v . . * l . l l OY 

l - u 

O Y ' 
' • 

O t 

0 4 

0 5 

Oti 

0 7 

OU 

OS 

1 0 

11 

14 

I b 

16 

l 7 

IU 

Mt 

2 0 

2 1 

2 2 

2 1 

2 4 

2 6 

2 6 

2 7 . 

2i) 

2 d 

i t 

r j 

0 1 

2 9 7 

3 o i 

2 9 3 

T l 3 ^ 
2 e o 

3 T i _ 

2 9 o 2 8 8 
2 3 o 

2jJ i 

TTo 
:2ya 

T.y. 
2 y o 

? .sy 
2 7 9 

T / . 9 _ 

2Cl 

2 c a 
2 c ^ 

'TT 
3iC 
T / 9 

'ase 
2 a.3 
Tec 

0 2 

3>n_ 

dss. 

2 6 9 

?̂ .̂ yy 
31o_ 

2 8 1 
2 9 1 

296. 
2 6 o 
2-^5_ 
2 7 is 
5! 9 3 

ZQT 
-?«?_ 
2 9 1 

?-.9C_ 
2ac. 
2 8 o 

2CO 

KI3. 
a'l'i 
'Tic 

S ' l I 

a t i s 

?:2'./.. 
- ^ 3 

3'J9_ 
S o l 

0 1 

3 o a 

TTL 
2-2T 
2 9 1 

2 8 2 
3 D 3 

2 0 C . 
2 8 3 
2 9 7 

2 8 . 1 

S9_Z. 
3 3 / 
3 ° 2 . 

28--^ 
2 8 9 _ 
2 e o 

2-?>o 

-2.9y 
3 o ' / 

ilLI^ 
3 a 3 _ 
3oa_^ 

:?9.3_ 
3'IB 
'si'T 

f̂ 'z. i i r , ^ i ^ 

Zi; £f)5 

L P 

0 4 

3CO 

^ ^ T 
3,?_Z 

3'ia 

2TT 
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