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cosmic ray data obtained by Polar Geophysical Institute in the first quarter of 2009.
All-sky camera observations are published only for the quarters when observations
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DATA DESCRIPTION

Magnetic data

The magnetograms (H, D, and Z) are plotted as magnetic variations recorded in
Loparskaya and Lovozero stations by the three component Bobrov type magnetometer with a
sampling frequency of 10 samples per seconds. The instrument has a range + 2620 nT and a
resolution of 5 pT. Magnetic observations are gathered every second and registered in the
digital form as the 10-sec averaged data. Digits in the plots at the left hand side denote the
scale of the records in nT/div. Timing is provided by the GPS.

Magnetic quiet values for H, D and Z components are shown by dotted line as a daily
averaged magnetic activity level for three magnetically quiet days of each month. Quiet days

are brand by the symbol Q in tables of geomagnetic K-indices.

Geomagnetic K-indices

The hourly K-indices indicate the level of geomagnetic field disturbance. The maximum
deflection of two components H and D from the magnetic quiet value during one hour interval

have been recalculated to the value of the local hourly K-index. The following scale has been

used:

K-indices Deflection in nT
0 0-15

1 15-30

2 30-60

3 60-120

4 120-210
5 210-360
6 360-600
7 600-990
8 990-1500

9 1500 and more



Cosmic ray data

The 18-NM-64-neutron monitor has been operating in Apatity since 1969. A plot of
pressure corrected hourly data (count accumulated during one hour interval) is presented in
units of percent with respect to the monthly mean intensity. Mean values are:

January 485 183
February 487 316
March 490 069

The hourly data are sent to WDC-B2 (Moscow) and WDC-C (Japan).

Please visit http://pgia.ru

All-sky camera observations
Calendar
Calendar shows the intervals of digital all-sky camera observations in Lovozero and

Loparskaya, which are available during dark periods from 1400 to 0600 UT.

Ascaplots

All-sky camera observations are presented in this bulletin in the form of the standard
five lines ascaplot. A detailed description of askaplots interpretation was published in: Annals
of International Geophysical Year. V. XX. Part 1. P. 1-5. 1962.

Example of an ascaplot and the legend are given below. Top three lines give
information on the existence of aurorae in north, zenith and south ranges of the sky,
respectively. The fourth and fifth lines in the standard five lines ascaplot give the zenith range

auroral intensity. We do not use all-sky camera observations to form a correct estimate of the

auroral intensity.

Moon

‘ 06 ‘ 12‘ ‘ 18 ‘ ‘ 24

1 2 3 4 5 6 7 8 9 10


http://pgi.kolasc.net.ru/

1- no aurora

2- aurora present in north range

3- weak aurora present in zenith range

4- aurora present in south range

5- aurorae present in north, zenith and south ranges

6- medium aurora in zenith, aurorae present in north and south ranges
7- strong aurora in zenith, aurorae present in north and south ranges
8- partial cloudiness

9- total cloudiness

10-  no operation

Keograms

Black white keograms show the auroral display along the geomagnetic meridian of
station. Here we present a few selected auroral events observed at Lovozero and/or
Loparskaya in night-time interval from 17 00 UT to 01 00 UT. Zenith angles are given along
the vertical axis. Magnetic north is at the top of the figure.

Coordinates of stations

Stations Code Geographic Corr. Geomagnetic

Lat Long Lat Long
Loparskaya LOP 68.63° N  33.25°E 64.94° N 113.6° E
Lovozero LOZ 67.97°N  35.02°E 64.17° N 115.3° E
Apatity APT 67.58°N 33.31°E 63.86° N 113.6° E

Please visit also our Internet pages:

http://pgia.ru


http://pgia.net.ru/
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GEOMAGNETIC K-INDICES, LOVOZERO
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GEOMAGNETIC K-INDICES, LOVOZERO
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GEOMAGNETIC K-INDICES, LOVOZERO
March, 2009
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Apatity neutron monitor

January 1-31, 2009
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TV OBSERVATIONS

January - March 2009
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January 01 - 02

CALENDAR OF TV OBSERVATIONS

UT (14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

January 02 - 03

UT (14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

January 03 - 04

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

January 04 - 05

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 [02 |03 |04 |05
LOZ

January 05 - 06

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOZ

January 07 - 08

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOzZ

January 08 - 09

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOzZ

January 14 - 15

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOZ

January 15 - 16

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

January 16 - 17

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ
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January 17 - 18

CALENDAR OF TV OBSERVATIONS
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January 19 - 20

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |01 [02 |03 |04 |05
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January 20 - 21

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 [02 |03 |04 |05
LOZ

January 21 - 22

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOZ

January 22 - 23

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOzZ

January 23 - 24

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOzZ

January 24 - 25

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 (23 |24 |01 |02 |03 |04 |05
LOZ

January 25 - 26

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |01 [02 |03 |04 |05
LOZ

January 26 - 27

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |01 [02 |03 |04 |05
LOZ
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January 27 - 28

CALENDAR OF TV OBSERVATIONS

UT |14 |15 |16 |17 |18 [19 |20 |21 |22 |23 |24 |01 |02 |03 |04 |05
LOZ

January 28 - 29
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January 29 - 30
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January 30 — 31
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January 31 - February 01
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UT (14 |15 |16 |17 [18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
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February 11 - 12

UT |14 |15 |16 |17 |18 [19 |20 |21 |22 |23 |24 |01 |02 |03 |04 |05
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February 12 - 13

UT |14 |15 |16 |17 |18 [19 |20 |21 |22 |23 |24 |01 |02 |03 |04 |05
LOZ
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February 13 - 14

CALENDAR OF TV OBSERVATIONS
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February 21 - 22
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LOZ

February 22 - 23
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February 23 -

CALENDAR OF TV OBSERVATIONS
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CALENDAR OF TV OBSERVATIONS

March 14 - 15

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 15 - 16

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 16 - 17

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 17 - 18

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 18 - 19

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 19 - 20

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 20 - 21

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 21 - 22

UT |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 22 - 23

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 |03 |04 |05
LOZ

March 23 - 24

UT |14 |15 |16 |17 |18 |19 |20 |21 (22 |23 |24 |01 |02 (03 |04 |05

LOZ

17



Lovozero ascaplots
Jan. 01, 2009
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Jan. 16, 2009
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Lovozero ascaplots
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Feb. 11, 2009

Lovozero ascaplots
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Lovozero ascaplots
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Lovozero ascaplots
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Lovozero TV keograms

Jan.13, 2009
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Lovozero TV keograms
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LOVOZERO MAGNETOGRAMS

January - March 2009
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Lovozero magnetometer
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Lovozero magnetometer
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Lovozero magnetometer
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Lovozero magnetometer
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Lovozero magnetometer

33

Jan. 17, 2009
] H
D
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [
Jan. 18, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 19, 2009
w /\'\ Wt ]
A pt e N\ A SRS
"/ o N\,
— /™, e e —
200nT |
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 20, 2009
Mvv W
N
- B Aot
" A“'\w‘
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

34

Jan. 21, 2009
] H
_| ol 5
200 nT Z
Jan. 22, 2009
200 nT
Jan. 23, 2009
200 nT
Jan. 24, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

35

Jan. 25, 2009
] H
- D
200 nT T L
| Jan. 26, 2009 o
Mt eV
S nVantng uiad \"dne
400 nT
Jan. 27, 2009
TN
A
200 nT \“\\J
Jan. 28, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

36

Jan. 29, 2009
. H
D
200 nT Z
| | | | | | | | | | | |
Jan. 30, 2009
200 nT
| | | | | | | | | | | |
Jan. 31, 2009
~ o
200 nT Re I
[ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

37

Feb. 01, 2009
] H
- D
200 nT z
Feb. 02, 2009
200 nT
Feb. 03, 2009 A
NV
200 nT \\Af\
EEIE 04, 2009 /’MV/K\N\‘”MA
/ s
N MWW ~
600 nT [~ Y Y
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

38

Feb. 05, 2009
S A P %A\W
_""\m/ H
N D
200 nT ““\/// ~ 2
Feb. 06, 2009
200 nT
Feb. 07, 2009
200 nT
Feb. 08, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

39

Feb. 09, 2009
] H
N D
200 nT_ z
Feb. 10, 2009 n
200 nT
Feb. 11, 2009
200 nT
Feb. 12, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

40

Feb. 13, 2009
] H
D
200 nT z
I I I I I I I I I I I I I I
Feb. 14, 2009 A
WWM/‘WA Siiace
PN Wadheatac
400 nT
I I I I I I I I I I I I I I
Feb. 15, 2002 . o A
IPNIFR N it B VAl NS
ba” ™ M TN et ™M S
M\/‘/\\/\
200 nT p~"T~""] TN
I I I I I I I I I I I I I I
Feb. 16, 2009
Do
AN
200 nT
I I I I I I I I I I I I I I
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

41

Feb. 17, 2009
] H
N D
200 nT z
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 18, 2009
200 nT | T
Feb. 19, 2009
200 nT
Feb. 20, 2009 A
(!
/N N
200 nT \[“”r‘ﬁ“
[ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

42

Feb. 21, 2009
. H
N D
200 nT z
Feb. 22, 2009
200 nT
Feb. 23, 2009 ,]\”W\kaﬁkv> ‘““\WN
P BV ]
*/\\/”M\‘\v
200 nT N
Feb. 24, 2009
\“J\/"M/\\M T
200nT |7 ™|
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

43

Feb. 25, 2009
] H
D
M —— Z
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Feb. 26, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Feb. 27, 2089 N A A
A Vel
m ~ )W A
VWA o SN S he=
Wm\“\_ﬁ o
200 nT I Vo
[ [ [ [ [ [ [ [ [ [ [ [
Feb. 28, 2009
s00nT [ |
[ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

44

Mar. 01, 2009
] H
D
200 nT Z
— — T T — — T —
Mar. 02, 2009
200 nT
— — | — | — — — T T
Mar. 03, 2009
N - S SNV, ot PO \\/_’
,/.\\A.M/”'\&__,
-—/\”\"“\
200 nT S
— — | — | — — — T T
Mar. 04, 2009
A _ I NI e NPT I
N \j
. I ™M
/\w—m—af\
200 nT \
— — T T — — T MV
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

45

Mar. 05, 2009
] H
[ S D
% —
200 nT Z
— — T — — T
Mar. 06, 2009
200 nT
— — | — — — T
Mar. 07, 2009
200 nT
— — | — — — T
Mar. 08, 2009
Rasan = PRV Ve e A ‘h/\/\‘h
. /\
A A P T
/—\/—”“’J\ Al
[~
200 nT
— — T — — T
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

46

Mar. 09, 2009
] H
- D
200 nT z
Mar. 10, 2009
200 nT
Mar. 11, 2009 ~
oA
__'M\/\‘\ M»\.VM-’\
200 nT AR
Mar. 12, 2009
M ~—~ \4\
200nT | W W
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

47

Mar. 13, 2
ar fif 009 L N R -
M D
AV M. RN et SN
- T T Z
400 nT
'\\/IV\\I,\/ [ [ [ [ [ [ [ [ [ [
M. 14,2009 i e S
s, S f\""’"\ POEINE N A
—’_/VM
T~
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ V/
Mar. 15, 2009
M g i e i S
'M\*‘\_fv—— A — ey
200 nT g
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 16, 2009
W‘V/ Mw Arettpr ]
200nT M
[ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



48

Lovozero magnetometer

Mar. 17, 2009
L »«M-'\.w-\/\——\w’_m
200 nT \ z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 18, 2009 L
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 19, 2009
200 nT 7]
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 20, 2009
P e TP N NUP N UR———
e\
’//\\__\_\'\M\’
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

49

Mar. 21, 2009
i ST H
W |D
PR AA
Y Z
400 nT
[ [ [ [ [ [ [ [ [ [
Mar. 22, 2009
e} e\ " ——
200 nT v
| | | | | | | | | |
Mar. 23, 2009
200 nT
| | | | | | | | | |
Mar. 24, 2009
s NN
e———— S W
P N
200 nT T B
[ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

50

Mar. 25, 2009
/N s o
) H
D
\V,N’\/\
P ———
200 nT v ] M~ 2
[ [ [ [ [ [ [ [ [ [ [
Mar. 26, 2009 L
S S——— o —
200 nT
[ [ [ [ [ [ [ [ [ [ [
Mar. 27, 2009 k
200 nT YA ™
[ [ [ [ [ [ [ [ [ [ [
Mar. 28, 2009
\/fv
Afx/\""‘“
200 nT N
[ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Lovozero magnetometer

51

Mar. 29, 2009
. H
D
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 30, 2009
J Y\ NN e
S
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 31, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 000

Universal Time



LOPARSKAYA MAGNETOGRAMS

January - March 2009

52



Loparskaya magnetometer

53

Jan. 1, 2009
] H
D
— AN DN e
S S—— A - -
200nT [ | M2
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 2, 2009
Y
/’/\wm‘v/’\'
200 nT e SRS
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan.3,299? A RN PR WSZ o
PN ™ N (SR ESURPNRE I P e ™
N /"/\I\A PN
200 NT T
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 4, 2009
- SN
M e
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

54

Jan. 5, 2009 3 e
B (WY
] H
D
P | e PN
MW\

200 nT .~ | Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 6, 2009

200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 7, 2009

200 nT T
[ [ [ [ [ [ [ [ [ [ [ [ [

Jan. 8, 2009
e e ] "’V\_J‘"\/
I e S Rl Y

200 nT T A
[ [ [ [ [ [ [ [ [ [ [ [ [

0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

55

Jan. 9, 2009 Ao
] H
| VIt et | .‘vf\ D
200 nT I~ | v Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 10, 2009
R g AL
200nT |
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 11, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 12, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

56

Jan. 13, 2009
PaVacd Wa
] H
D
NN/ REEE—
A
200 nT Z
I I I I I I I I I I I I I I
Jan. 14, 2009 N .
w\.rw\w
PV, DV VN
S~
200 nT annay
I I I I I I I I I I I I I I
Jan. 15, 2009 /\—\NA\ ]
VAN e
200 T |~ — 1A ]
I I I I I I I I I I I I I
Jan. 16, 2009
SISO ]
T
200 nT
I I I I I I I I I I I I I
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

57

Jan. 17, 2009
i e WA = Vo
] H
D
|
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 18, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 19, 2009 |
Y T P e
_m._,w-./“"\./’\\-— WM"N\-W/‘/\"J’\“W\
_./"\V.M\A_W N
200nT | N
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 20, 2009
\P“’ Y g
Pl W B et Vb i VN
N~ #,—\"‘*\N.N
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

58

Jan. 21, 2009 U
] H
D
N AN SN
,_._./'”&""""\
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [
Jan. 22, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Jan. 23, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [
Jan. 24, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

59

Jan. 25, 2009
] H
- D
200 nT 7
Jan. 26, 2009 /\JMMﬁ/”MW“\\
W
B Ty
NS faadin
a0nT | i
Jan. 27, 2009
AN
200 nT SN
Jan. 28, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



60

Loparskaya magnetometer

Jan. 29, 2009
] H
- D
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 30, 2009 . B
J\—~‘,/“""\-
200 nT T
Jan. 31, 2009
- PNy AV\V,\_.L £\
—Y .,\.//\’\/\-\_ PR
I it e
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



61

Loparskaya magnetometer

Feb. 1, 2009
] H
- D
200 nT 7
Feb. 2, 2009
200 nT
Feb. 3, 2009 K
- "
)
\-r\,w/"'v
200 nT "k\fV\m
/Ee_b. 4, 2009 /’VMMN
/" B
v e g ) o |
600 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

62

Feb. 5, 2009 .
A —— A e S '“'v \.'\A/"N
_W H
W!"‘“*—\A D
200 nT e, 7 N Z
Feb. 6, 2009
200nT | > ]
Feb. 7, 2009
200 nT
Feb. 8, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

63

Feb. 9, 2009
] H
D
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 10, 2009 n
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 11, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 12, 2009
P
| N
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

64

Feb. 13, 2009
] H
- D
i A
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [
Feb. 14, 2009 P AN W
N WW\\
200 nT

[ [ [ [ [ [ [ [ [ [ [ [

Feb. 15,2009 | odemendh |
Ww V9
\\/’V’\,\/_/.“/\\/K — S VP W,,M/'\V\__,,WNM

/V\WUJ\\_/\«-/"""’V\M_.V
200 nT o~ T~ M~
Feb. 16, 2009 e
| o] ,/\_\_,_, i P —
AN\ AT
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

65

Feb. 17, 2009
] H
N D
200 nT Z
Feb. 18, 2009 -
MW
200 nT TN
Feb. 19, 2009
200 nT
Feb. 20, 2009 “
‘i\ f“ ~
M
/"’“"\—\_1 ) MV—
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



66

Loparskaya magnetometer

Feb. 21, 2009 N
] H
N D
200 nT Z
Feb. 22, 2009 |
200 nT -
Feb. 23, 2009 MW
e LA
N
200 nT 'y
Feb. 24, 2009
w/""“\vw’” Rt S T
J\\v\ﬂ\w\»—
soonT b/ TN
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

67

Feb. 25, 2009
] H
b D
ecm o]
200 nT Z
I I I I I I I I I I I I I
Feb. 26, 2009
200 nT
I I I I I I I I I I I I I
Feb. 27, 2009 ‘ MM’ N
i AR W
st ”'M."M“"V~ W“VM“‘“""‘/\W%
200 nT e VA
I I I I I I I I I I I I I
Feb. 28, 2009
R »
200 nT | T I
I I I I I I I I I I I I I
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

68

Mar. 1, 2009
] H
D
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 2, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 3, 2009 | M&—J\\W \\'/A
_f/\’\w-\
200 nT VWS
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 4, 2009 !
\
s ey vafw—\f\
MMM
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

69

Mar. 5, 2009
N Ao
] H
D
’ |
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 6, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 7, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 8, 2009
R WM‘FN e ./—/"{\/‘M
/\"Mr»
Ve N a4
e et e NS
200nT [ 7 |
[ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

70

Mar. 9, 2009
] H
N D
200 nT Z
Mar. 10, 2009
200 nT
Mar. 11, 2009 -Jw\,vm.m ‘ |
VLN
M\\MA—L/\M‘W\
200 nT LY
Mar. 12, 2009
N e — MM\\
200 nT [ L w
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ '
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

71

Mar. 1?; 2009 e - /\/MJ\N\/\W
e v |
iy (e st VA Al e’ € \
400 nT Mrmpt” Z
I I I I I I I I I I I I I I I
Mar. 14, 2009 U W
-t - - /\M
T~
200 nT
I I I I I I I I I I I I I I I\,//
Mar. 15, 2009
e N T~ Wy M_\/‘,«
/\"Wﬂ YN e e
] A M e et p— —
200nT |~ T\
I I I I I I I I I I I I I I I
Mar. 16, 2009
A~ Y ]
200 nT
I I I I I I I I I I I I I I I
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

72

Mar. 17, 2009
] H
o A\ W S D
200 nT N~z
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 18, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 19, 2009
LN N
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
Mar. 20, 2009 o
b N
] -—-/w,\%\’
200 nT
[ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

73

Mar. 21, 2009
1 Y H
B Y| D
L~—{ | AﬂJ\f\
400 nT vz
Mar. 22, 2009
e AR A "y
] N
200 nT N
Mar. 23, 2009
200 nT
Mar. 24, 2009 N R
‘\\J/\»\
L e oo~
200 nT ¢*\,\,\
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

74

Mar. 25, 2009 B
/N " s
] H
M NANN L esettendea g D
—
200 nT ] N Z
M\I/—/qu [ [ [ [ [ [ [ [ [ [ [
Mar. 26, 2009
A I - Py Mv-—"\w ~
RPN L Ao~
E————— N1
200nT | T Dt
[ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 27, 2009
- V‘V*M-w ~
WIJ\[’W\'M
V/—"‘V'M N
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 28, 2009
P
200nT [ AN
[ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Loparskaya magnetometer

75

Mar. 29, 2009 )
] H
N ] D
200 nT Z
Mar. 30, 2009 y -
N
200 nT
Mar. 31, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



TUMANNY MAGNETOGRAMS

January - March 2009

76



Tumanny magnetometer

77

Jan. 01, 2009
] H
—~l N\ A A D
A A e N I Z
200 nT Bavad
- T T T - - T -
Jan. 02, 2009
AL
A
-/"/\,WN\\V/J‘“
R
200 nT YW
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 03, 2209 q LN
NV \j_/’w
NN . A /\ PPV Van
| WA SRNEP W W e A e A ey i
o B
200 T p—"T> T
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 04, 2009 .
p——
NN
i Yy, N
200 nT
- T T T - - T -
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

78

Jan. 05, 2009 e
TN
] H
D
W\v VW
et b e N Z
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 06, 2009
_——-————"'M
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 07, 2009
200 NT I
[ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 08, 2009
AW, Y)
il M
"/v\‘_\_‘
200 nT IRV
[ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

79

Mjan. 09, 2009 wa N
] H
~ D
— )
200nT I~ W Z
Jan. 10,‘@9‘9“
I g VO e ]
200 nT
Jan. 11, 2009
200 nT
Jan. 12, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

80

Jan. 13, 2009
wa\-\‘/\v
] H
D
VAVAVMV/\M
"‘-‘“‘\/‘/\’\N
Z
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 14, 2009 A
e M A A
\‘\)'\W
[ P NN
RS aall
200 nT VT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 15, 2009 J/A”xmm ~
Vo \NWMWV[V
AV uNMVIﬂW
200 nT |~ R R
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 16, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

Jan. 17, 2009
]
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 18, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Jan. 19, 2009 _ J\WA‘A A
\\v\// V uwwww
M..Mv,f\\’-—— [ ‘_WM’V\'\..\V/‘/\A‘M
— e T e
200nT | M
[ [ [ [ [ [ [ [ [ [ [ [ [ [
\;ﬁn. 20, 2009 A
LA™\, M
N S "
200 nT s
[ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time

81



Tumanny magnetometer

82

Jan. 21, 2009
NN N,
] H
D
N p AT
200 nT
[ [ [ [ [ [ [ [ [ [ [
Jan. 22, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [
Jan. 23, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [
Jan. 24, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

83

Jan. 25, 2009
TN
_ H
N D
200 nT T L
Jan. 26, 2009 qu“M«JMM”w\\
/"W
S M S e
MV~ W:‘j“"}“\//"’f
400 nT
Jan. 27, 2009 o
200 nT \\N\/ﬂ/,~.,
Jan. 28, 2009
200 nT
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

84

Jan. 29, 2009
] H
N D
200 nT Z
Jan. 30, 2009 _ B
200 nT T
Jan. 31, 2009
" pon e M 'y
\"4 w
oA P e MJ'J\’\/\M,M
200 nT TN
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

85

Feb. 01, 2009
] H
N D
200 nT z
Feb. 02, 2009
200 nT
Feb. 03, 2009 NﬁA\MMh\
v
400 nT
Feb. 04, 2009 *”f\“\vmﬂ
//‘/ - "“"\,N.\/
e o [y
\%‘WMW
600 nT [~ “WwW“W””W' ]
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

86

Feb. 05, 2009 n
A . W S W “
o/ af
A A, | D
200 nT AW\/“”W RN 4
Feb. 06, 2009
__v\w/f
"W \“"\-\/
200 nT
Feb. 07, 2009
200 nT
Feb. 08, 2009
200 nT ]
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

87

Feb. 09, 2009
N
] H
D
200 nT Z
I I I I I I I I I I I I I I
Feb. 10, 2009
200 nT
I I I I I I I I I I I I I I
Feb. 11, 2009
200 nT
I I I I I I I I I I I I I I
Feb. 12, 2009
AN
200 nT
I I I I I I I I I I I I I I
0:00 6:00 12:00 18:00 0:00

Universal Time



88

Tumanny magnetometer

Feb. 13, 2009
WAL
] H
D
N\WJ\"'\
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 14, 2009 gy MM W
JN\x S N, V/VA...A.«
e M‘M\A A nw
400 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 15,2009 | A ] -
‘*\/m'\//\/\d\a M-, P JN\I‘/\\_ M/‘M
QN T S, "'MWW‘ et A v
] - WMV\VMV_M—-\ A
200 nT p~—" T~ T
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 16, 2009 A N
[~ T
wj\\. L Y ttn Y i W
AJ'\W
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

89

Feb. 17, 2009
] H
D
200 nT z
| | | | | | | | | | | | | |
Feb. 18, 2009 B
M S A w\,\/f
o /N e
JE— ™ e ™ W
200 nT i
| | | | | | | | | | | | | |
Feb. 19, 2009
200 nT
| | | | | | | | | | | | | |
Feb. 20, 2009
PN
~
200 nT }w/’ﬁﬂ”
| | | | | | | | | | | | | |
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

Feb. 21, 2009
200 nT
I I I I I I I I I I I I I I I I
Feb. 22, 2009
. —
200 nT
Feb. 23, 2009 A
T ”n‘\w"‘\‘\«\r//
S LA
TN M
200 nT PNVW/AW\”N\V
Feb. 24, 2009
W T o
/\\M\/-/\.V/J&
200nT |~ TN
I I I I I I I I I I I I I I I I
0:00 6:00 12:00 18:00

Universal Time

90

0:00



Tumanny magnetometer

91

Feb. 25 2009
Ay~
] H
D
N AL
200 nT | "] Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Feb. 26, 2009
200 nT
| | | | | | | | | | | | | | | |
Feb. 27,2000 | wmmwfm\wm‘, LA
W \’”\M
— L%W - w/\/“‘/\vw\ A M
w AW e
B e
200 nT e VaVse
| | | | | | | | | | | | | | | |
Feb. 28. 2009
S s "™ Vot diaaTat | e
ot — N
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

92

Mar. 01, 2009
] H
N D
200 nT Z
Mar. 02, 2009
200 nT
Mar. 03, 2009 ./fh
" e WA‘.M\,/A
S B AN LN
200 nT LVAILYE
Mar. 04, 2009 - Mwh"vﬁﬂl\w
VA M Ve
— MW
200 nT W\ N//’WV
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

93

Mar. 05, 2009
V/"\
] H
D
I~ - PN
, o
200 nT z
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 06, 2009
e~ [P\ it
200 nT
| | | | | | | | | | | | | |
Mar. 07, 2009
200 nT
| | | | | | | | | | | | |
Mar. 08, 2009 [ﬁj\h
e EaReF WSl v
P - —w/\"""
™/
T Mwmﬁ—r\ =
W e
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

94

Mar. 09, 2009
] H
N D
200 nT Z
Mar. 10, 2009 -
200 nT
Mar. 11, 2009
\w #‘WN
J&J\MMV/\’\V*\
200 nT WA VY
Mar. 12, 2009
\\)'v‘\,‘,_,/' \,\1\
._N-'“\'f A.,)‘J(‘
aonT | Y]
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

95

Mar. 13, 2
ar. 13, WC‘JO? R N P /\M/,J\WV\W
_W W/ H
M\\—w«\-\ A N/M S M D
/\’-'_ W\I“Mm” AL Z
400 nT
VL\W [ [ [ [ [ [ [ [ [ [ [ [ [
Mar.“.14f;2'099“ N WW&W
v . - A wa
- i N A e
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ kf\?v
Mar. 15, 2009
/\\’VM e e —em
200nT | /7 T\
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 16, 2009
o T )
I e —~ N
200nT M
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

96

Mar. 17, 2009
B VT
o A\ ) D
200 nT N4
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 18, 2009
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 19, 2009
LN N
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 20, 2009 oA -
WV
AN
_—/""""’J\\""\—'\A_
N~
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

97

Mar. 21, 2009
] H
i | o
PN R . .
400 nT o
Mar. 22, 2009
v ™ o= ——————— ‘MM\/“/
. AN
A\
200 nT
Mar. 23, 2009
200 nT
Mar. 24, 2009 9
e/ P WYL S - A/\\\/\"’\
e N ] SN
] e \\‘\.\‘ MM
200 nT BN
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

98

Mar. 25, 2009
WW B T
D
\MVW\/\ A . Y st S
200 NT fwm” ]
I I I I I I I I I I I I I I I I
Mar. 26, 2009
. A — S — e NI _..h-f"‘v-’\vv ~
W’\W\__,/\/
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 27, 2009 J
| W“W Y
SRSt R, A S
200 nT YA
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 28, 2009
i A\L«rf/‘“v
BV, N
|
200 nT l\f
I I I I I I I I I I I I I I I I
0:00 6:00 12:00 18:00 0:00

Universal Time



Tumanny magnetometer

99

Mar. 29, 2009 -~
] H
D
200 nT Z
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 30, 2009
- Ny \ _r\vhv
N4
200 nT
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Mar. 31, 2009
200 nT
[ T T [ [ T T [ [ T T T T [ [ T
0:00 6:00 12:00 18:00 0:00

Universal Time



